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Psychology is the science whose defining duty is the systematic empirical study 

of mental processes that inform the observable behaviour of individual human 

beings, and indeed of members of other species. Thus, eating and drinking and 

thoughts and feelings about foodstuffs and beverages should be one of the 

major areas of research, teaching and application in psychology. 

Curiously, it is not. What we do overtly and in our heads about food and 

drink has occupied a far lower proportion of psychologists' time, historically 

and to the present, than the fraction of waking life that people generally spend 

doing those things. Worse, the research community that specializes in the study 

of ingestive behaviour has largely been cut off from the main areas of research 

into human psychology. (Booth, 1994, p. 184) 
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Preface 

It was several years after I took my exam in psychology when I heard about a field of 

applied psychology called nutritional psychology for the first time. It made me curious 

because I had already been working in market research on food products for a while at 

that time, and I started to read an earlier edition of Pudel and Westenhi:ifer's (2003) 

textbook. Then, after a while, I began to realize how accurately Booth's (1994, p. 184) 

statement, which serves as an introductory motto to this text, characterizes the state of 

affairs which the socioscientific research on nutrition behavior, including psychology, 

is in at the onset of the 21st century. I considered the apparent shortfall of research 

activities in this field to be a scientific challenge and a personal chance for helping to 

shed some light on one of the most natural domains of human behavior that, for some 

reason, has more or less been neglected by the social sciences, until quite recently. 

My basic interest as a market researcher has always been in what normal people 

normally do and not in abnormal or extreme behaviors and experiences of small sub

groups of the population. Thus, I wanted to investigate the everyday nutrition behavior 

of ordinary people in their natural environments. And because there appears to exist 

even less knowledge of the conditions of beverage consumption as opposed to the 

conditions of solid food intake, I decided to focus my efforts on drinking rather than 

on eating behavior. 

This resulting piece of research could not have been accomplished without the 

substantial aid and support by other people. At the very beginning, it was Rainer Lamp 

from Unilever in Hamburg, whom I was working with on several projects addressing 

fundamental issues of the why and how of human food choice, who triggered my 

interest in nutritional psychology. Subsequently there have been numerous others who 

fostered my understanding of the matter, who assisted me in straightening up my 
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reasoning about it, and who helped me to gain insights. Many of them were col

leagues, clients, or students; some of them were well-known experts in the field of 

nutrition behavior; and then there were the many ordinary food-consuming persons 

next door who readily shared their views on eating and drinking with me. All of these 

contributions are gratefully appreciated. 

For his scientific advice, for his unlimited patience, and his continuous encour

agement that he has given me during all phases of the development of this study, I am 

deeply indebted to Prof. Dr. Lothar Buse of the University of Hamburg, Department of 

Psychology. He has always given me his full attention whenever the subject required 

it. 

I also owe my former employer Ulf Seifert, Managing Director of Partner 

Research Marktforschungs-GmbH in Hamburg, a debt of gratitude for his long-lasting 

acceptance of the limitations of my working times and work loads on his company's 

behalf due to the obligations resulting from my working on this project. He also pro

vided relevant material support by permitting me to use some of the company's techni

cal resources like computer hard- and software, photocopiers, and so forth. 

The empirical part of this study is based on information collected from 237 

students who have unveiled many details of their daily lives for the sake of psycho

logical research. I express my special thanks to everyone of them for their cooperation 

and commitment. Many thanks also go to Peter Walton for giving the text a critical 

native speaker's look. 

Last but not least, I want to thank all the people around me who have been so 

tolerant and patient with me when time and again, for years, I asked them to excuse 

me because I had to be busy with some extra work. 
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CHAPTER ONE 

Introduction 

1.1 Global Perspective 

Historical Context: Searching For and Finding Food 

Since the beginning of humankind, eating and drinking have been amongst the most 

often repeated behavior patterns of all human beings (e.g., Pudel, 2000). Like breath

ing, these behaviors are directed towards the intake of selected materials from the 

environment to sustain an individual's physical existence: "The single purpose of 

human appetite is to begin the alchemy of transforming other organisms into humans" 

(Scott & Verhagen, 2000, cited in Stillman, 2002, p. 1498). And throughout the history 

of humankind, in most regions and during most ages, everyday life was stamped by the 

experience of nutritional insecurity, shortage of foods, hunger, and famines (e.g., 

Montanari, 1999; Pudel & Westenhbfer, 2003). On the other hand, the preparation and 

consumption of food served, and still serves, many more purposes than simple supply 

of nutrients; for example, it can be a source of pleasure (e.g., Pudel & WestenhOfer, 

2003), a means of communication (e.g., Karmasin, 1999), or a focal point of daily and 

festive social activities (e.g., Andressen, 1996; Bitsch, Ehlert, & Ertzdorff, 1997; 

Laurioux, 1999; Maichrowitz, 1999; Paczensky & Diinnebier, 1999). 

Throughout their evolution, human beings have developed biological mecha

nisms and behavioral strategies to cope with nutritional insecurity and to counteract 

the recurring phases of food shortage. From the perspective of evolutionary biology 

there is evidence, for example, for members of the human and many other species to 

possess an innate preference for sweet foods because this taste quality indicates a high 

concentration of sugar and, therefore, of energy, which, in tum, makes individual 
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survival more likely (Logue, 2004). Furthermore, when plenty offood is available, the 

body is able to store nutrients and energy so that a well-nourished individual can 

survive for weeks without eating (e.g., Hauber-Schwenk & Schwenk, 2000). 

During the process of socialization, individuals acquire behavioral skills that 

are relevant to securing their own existence and that of important others; for example, 

they learn to distinguish between edible and inedible plants and animals; they learn to 

preserve foods and to stock up on them when a surplus is available (e.g, Pudel & 

WestenhOfer, 2003). Children are taught to eat what is being given to them and to 

finish it off even when they feel already satiated. When food is scarce and the next 

meal is uncertain, traditions like these make sure that individuals learn to avoid starva

tion. Thus, human beings are biologically and culturally well equipped to master the 

key task of searching for and finding food when there is general lack of it (Pudel, 

2002; Pudel & WestenhOfer, 2003). 

In Germany, during the years following World War II, food supply had reached 

its last historical low requiring most individuals to perform the task of searching and 

finding with maximum effort to ensure their physical survival. Since then, however, 

along with the rapid economic growth, the environmental conditions for performing 

nutrition behavior have undergone dramatic changes within a period of less than a life

span, unprecedented in magnitude and stability, pushing individuals ahead into a 

situation that their ancestors may have dreamed of as the land of cockaigne. 

Food Choice in Affluent Societies 

By the end of the 20th century, Germany had become one of the leading food export

ing and also importing countries (Kutsch, 2000, p. 19). Today, its food industry is the 

fourth largest branch of industry (Statistisches Bundesamt, 2005, p. 373); it produces 

annually ca 125,000,000,000 kg of food (Carle & Schieber, 2006, p. 348) using ca 

230,000 different bar codes for identification of their products at the supermarkets' 

cash desks (Pudel, 2002, p. 55). While a single supermarket offers several thousands 

of food products (Pudel, 2002, p. 55), a German single-person household uses only ca 
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40 and a three-person household hardly more than 80 of them on average (Pudel, 

2000, p. 109). This abundance of food products is accessible in its full and still in

creasing diversity to virtually everybody in all parts of the country at affordable mone

tary and nonmonetary costs. Nearly any volume of any product can be obtained, and a 

nationwide network of gas stations open 24 hours a day guarantees provision of a 

selected range of products even when the supermarkets are closed. Fresh products can 

be bought regardless of seasonal fluctuations or crop failures, and prices for food 

products are very low compared to the average net-income of German households. It 

has become a matter of course that some products like sugar or salt are given away in 

restaurants free of charge, while a few centuries ago they were only available at a price 

equivalent to their weight in gold (Pudel, 2002, p. 55). 

As individuals are nowadays confronted with this overwhelming variety, they 

are facing a new key task to ensure their physical survival: Instead of searching for 

and finding food they are forced to make decisions between food products that are 

easily accessible in their natural environments ("food in arm-length", Oltersdorf, 2002, 

p. 180). Unfortunately, individuals tend to be only badly prepared to cope with this 

new task because they are predisposed and educated to perform behavior patterns 

aimed at dealing with or avoiding food shortage (Hebebrand, 2005; Pudel & Westen

hOfer, 2003, pp. 48-49). The opulence of foods on offer is accompanied by a difficult

to-manage quantity of information from, for example, mass media reports, lists of 

ingredients on food packages which are written in technical terms and difficult to 

understand for a layman, or advice from more or less qualified experts who often do 

not agree with each other. This information overload contributes to a state of uncer

tainty about nutrition-related issues many individuals feel put into (Boes, 1997; Olt

ersdorf, 1995a; Pudel, 1995). 

While scientists confirm the very high standard of quality and safety of the 

currently available food products, they attribute the highest nutrition-related risks to 

faults in dealing with foods and poor eating habits on the consumers' side. Consumers, 

on the other hand, seem to perceive risks related to food quality and nutrition as com

ing from the chemical or microbiological contamination of food products rather than 
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from their own nutrition-related behavior (Oltersdorf, 1995a; Pudel, 2000, 2002; 

Special Eurobarometer 238, 2006). In consequence, as an example, consumers' de

mand for foods, unprocessed and free of preservatives and thus believed to be health

ier, has increased and is being met by food producers (Robert Koch-Institut [RKI], 

2002a). But, because knowledge and skills in the population related to food handling 

and preparation are rapidly decreasing (Oltersdorf, 2002; Pudel, 2000), the increasing 

consumption of foods considered to be in a more natural condition leads to a higher 

risk of microbiological contamination due to insufficient hygienic product handling, 

which in tum contributes to an increase of reported food-related infections (RKI, 

2002a). 

Today, individuals in Germany as well as in other affluent societies have the 

historical opportunity to compose a diet perfectly matching their biological needs, but 

only a minority of them actually manages to do so (Pudel & WestenhOfer, 2003). 

Instead very many people feed on a diet that is not balanced in terms of adequate 

supply of nutrients or energy increasing their risk of coming down with, and possibly 

dying of, diseases which at least partly depend on malnutrition, for example, cancer or 

cardiovascular diseases, but also osteoporosis or dental caries (e.g., Deutsche Gesell

schaft fiir Emahrung [DGE], 2004; Hauber-Schwenk & Schwenk, 2000; Kohlmeier, 

Kroke, Potzsch, Kohlmeier & Martin, 1993; Ogden, 2003). Obesity has been found to 

be a risk factor for severe chronic diseases (e.g., DGE, 2004; Kohlmeier eta!., 1993; 

Pudel & Westenh6fer, 2003; Vogele, 2005) and has reached epidemic proportions 

(RKI, 2005a; Seidell & Visscher, 2004; World Health Organization [WHO], 2003) 

even among children (e.g., Koletzko, 2005; Reinehr, 2005). Excessive alcohol con

sumption and eating disorders like anorexia nervosa are posing further challenges to 

the public health-care system (e.g., Bode & Parlesak, 200 I; Pudel & Westenh6fer, 

2003). Monetary costs for repairing the effects of nutrition-related diseases, which are 

intensified by a convenience-oriented sedentary life-style, amount to dozens of billions 

of euros for the German national economy (Kohlmeier et a!., 1993; Pudel, 2002, p. 

41). 
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Global Disparities 

Although there is calculatively enough food produced and potable water available 

worldwide to nourish the whole growing world population adequately (Hauber

Schwenk & Schwenk, 2000, p. 11; Iskandarani & Webb, 2000), there exist obvious 

nutrition-related disparities among individuals. First, there is a difference between 

affluent and poor societies with food insecurity and undernourishment being the main 

problem for the latter ones (e.g., Food and Agriculture Organization of the United 

Nations [FAO], 2005; Manary & Solomons, 2004; Oltersdorf & Weingartner 1996; 

Pandya-Lorch & Pinstrup-Andersen, 2000) forcing the majority of the world popula

tion to still pursue the search-and-find strategy in order not to starve. In spite of their 

efforts, ca 850 million people worldwide suffer from hunger and undernutrition and 

every year more than 10 million children die before they reach the age of five because 

they do not have enough to eat (FAO, 2005, 2008; Hauber-Schwenk & Schwenk, 

2000; Kutsch, 2000). 

And second, there are differences between individuals within existing societies, 

remarkably also within the affluent ones, in terms of, for example, socioeconomic 

status (SES) or nutrition knowledge which are related to the appropriateness of indi

vidual food choices leading to a more or less health-promoting and life-sustaining diet 

(e.g., Barlosius, Feichtinger, & Kohler, 1995; DGE, 2004; Hauber-Schwenk & 

Schwenk, 2000; Kamensky, Feichtinger, & Zenz, 2000; Kohler, Feichtinger, Bar

losius, & Dowler, 1997; Langnase, Mast, & Muller, 1999, 2000; Muller, Danielzik, 

Pust, & Landsberg, 2006). 

This very brief overview of some general aspects related to human nutrition has 

been given to outline the global context within which the present piece of research was 

conducted. 
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1.2 Scientific Approaches to Understanding Nutrition Behavior 

As eating and drinking belong to the most vital domains of everyday behavior, they 

have always attracted and are still attracting considerable attention not only from the 

nourishing individuals but also from the sciences and from politics. While the science 

of history has gathered impressive information about the ways our forefathers fed 

themselves (e.g., Andressen, 1996; Bitsch, Ehlert, & Ertzdorff, 1997; Laurioux, 1999; 

Paczensky & Dtinnebier, 1999; Spiekermann, 1996), the history of science reveals 

significant changes in interest in the topic throughout the ages. 

From the ancient world until the 19th century, dietetics played a leading role in 

the organization and application of nutrition knowledge. It was a holistic approach 

which affected many aspects of public and private life including nutrition-related 

issues and general matters of well-being and life-style. It provided nutritional advice 

for a balanced diet to prevent individuals from falling ill and also for an adequate 

composition of foods supporting the recovery of the sick. But it was also concerned, 

for example, with the just distribution of foods across individuals according to their 

social status (Barliisius, 1999). 

Then in the 19th century, the natural sciences began to investigate nutrition

related phenomena and their view on the subject soon became the predominant ap

proach for its description and explanation. The scientific concern was now mainly 

with the chemistry of nutrients and their metabolism inside a physiologically function

ing "human caloric combustion engine" ("kalorische Verbrennungsmaschine Mensch", 

Spiekermann, 2000) rather than with a holistically balanced life-style. Dietetics, from 

now on, was narrowed down to the administration of special diets to help the sick 

convalesce. The natural scientific perspective has always been instrumentalized by 

politics. It has been used, for example, to calculate the amount of food needed by a 

worker to maintain his capacity to work and to sustain his family and, in consequence, 

to calculate minimum wages enabling him to buy it (Barliisius, 1999; Spiekermann, 

2000). 

When nutrition science emerged as a separate branch from the rest of the natu-
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raJ sciences in the middle of the 20th century, its main concern was no longer securing 

enough food for everybody, but to deal with the health hazards resulting from inap

propriate choices from abundantly available foods. Due to this shift in focus away 

from the foods towards eating behavior and consumption habits, researchers began to 

share interest in behavioral aspects of nutrition (BarlOsius, 1999). Nowadays, the 

programmatic concept of a new nutrition science for the 21st century is trying to re

integrate biological, societal, and ecological aspects of nutrition in a global sense 

(Leitzmann & Cannon, 2006). 

Although the natural scientific perspective is still prevailing today, academic 

attempts to describe, predict, and explain nutrition-related issues including nutrition 

behavior are as diverse as the traditions and methodologies of the various sciences. 

Natural sciences, including nutrition and medical science as well as food science and 

technology, cultural, economic, and social sciences approach the field from different 

starting points and they all have their own quest for knowledge. At least three major 

lines of research can be identified targeting nutrition behavior. Common to all three is 

a need for understanding the determinants of food choice at the microlevel of indi

viduals or households. Knowing at least some of them will be a prerequisite for suc

cessful interventions both at the individual level and at the population level. 

The first line involves the cultural and social sciences which try to describe and 

to understand the role of food acquisition, its preparation, and its consumption in the 

broadest sense as a constitutive characteristic of human civilization (e.g., Barlosius, 

1999; Bayer, Kutsch, & Ohly, 1999; Bundschu, 1995; Karmasin, 1999; Kutsch, 2000; 

Macbeth, 1997; Paczensky & Dunnebier, 1999). For example, researchers have identi

fied the meal as a social institution that has been universally present in all cultures and 

during all ages. Within a given culture, they attempt to analyze the rules which more 

or less explicitly prescribe, for example, the time, the location, the participants, the 

duration, and the constituents of a meal, as well as any behaviors that must be and 

those that must not be performed in the context of its preparation, its consumption, and 

the disposal of its leftovers. These rules also regulate the sequence of courses, if any, 

within a meal, the sequence of meals within a day, the foods that are acceptable to eat 
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on a specific day or on a given occasion and those that are not, and so forth (e.g., 

Barlosius, 1999; Bayer, Kutsch, & Ohly, 1999). 

The social sciences also deal with the access to food and its distribution across 

individuals as an important dimension of social inequality (e.g., Barlosius, Feichtinger, 

& Kohler, 1995; Kohler, Feichtinger, Barlosius, & Dowler, 1997). For example, there 

are indications that the lower the SES of a person, the more likely that person will be 

affected by malnutrition and obesity, which may result from, among other things, 

lower consumption rates of vegetables and fruit and higher intake of fat, respectively; 

also, according to Engel's law, individuals' expenditures for food increase with in

creasing income but they rise at a slower pace than the income; in other words, the 

lower the income the bigger is its relative share that is spent on food. Furthermore, in 

families with a lower SES, parents tend to employ food more readily in an attempt at 

educating their children, for example, when punishing misbehavior by withholding 

dessert or when giving sweets as a reward (e.g., Bayer, Kutsch, & Ohly, 1999; Kamen

sky, Feichtinger, & Zenz, 2000). 

A second focus of research is around the relationship between food patterns and 

individual and public health. The leading question here is how these patterns may 

contribute to maintaining health or putting it at risk, respectively, as in the case of, for 

example, overweight and obesity (e.g., WHO, 2003). This is probably the field which 

most of the activities, personnel, and publications and also the largest sum of budgets 

are allocated to. It attracts attention, for example, from the nutrition sciences (e.g., 

Erniihrungs-Umschau; Gibney, Margetts, Kearney, & Arab, 2004; Hauber-Schwenk 

& Schwenk, 2000), from medicine (e.g., Aktuelle Erniihrungsmedizin; American 

Journal of Clinical Nutrition; Eating Behaviors; Public Health Nutrition), from epi

demiology (e.g., Nelson, Beresford, & Kearney, 2004; Oltersdorf, 1995b, 2000), from 

the social sciences (e.g., Diehl & Leitzmann, 1985; Feichtinger & Kohler, 1995), from 

psychiatry and abnormal psychology dealing with eating disorders and alcohol abuse 

(e.g., Logue, 2004; Ogden, 2003), and from other areas of psychology (cf. chap. 2). 

Study results have also been published in books (e.g., Diedrichsen, 1995a; Kutsch, 

1993) or in periodicals (e.g., Appetite; Food Quality and Preference) that put explicit 
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emphasis on the interdisciplinary nature of the subject. Several large-scale surveys on 

the topic have recently been or are currently being conducted in Germany, many of 

which aim at providing empirically derived basic information on food patterns and 

nutrient supply in the general population (e.g., Bauch eta!., 2006; Benterbusch, 1999; 

Brombach, Wagner, Eisinger-Watzl, & Heyer, 2006; Krems et a!., 2006; Kubler, 

Ruppe, Matiaske, Rosenbauer, & Anders, 1990; Mensink, Beitz, Burger, & Bisson, 

2000; Mensink, Thamm, & Haas, 1999; Nestle Deutschland AG, 1999; Projekttriiger 

"Forschung im Dienste der Gesundheit", 1992; Sell, Gedrich, Fischer, & Doring, 

2003; Techniker Krankenkasse, 1995; Winkler, 1998). 

And thirdly, production, marketing, and distribution of foodstuffs as commer

cial goods are important for food economics. A great deal of knowledge has been 

accumulated in this field, for example, regarding the structure and the development of 

the food industry and the food retail market over the years. It has been established, to 

give an illustration, that the number of shops in the German retail market has been cut 

down to half within the final25 years of the 20th century while the average floorspace 

of a single shop has increased during the same period; as a result, consumers today 

need to cover longer average distances to reach their nearest shop, which, on the other 

hand, is likely to have a wider range of products or brands on offer (e.g., Kutsch, 

2000). 

A wealth of information is further being generated by commercial consumer 

research on food products making use of socioscientific research methods. Consumer 

or market research looks from the producer's point of view and focuses on the point

of-sale situation where their products are chosen for purchase by the consumers. It 

tries to understand the motives underlying these choices (cf., e.g., Grunert, 2006). But 

because this kind of research is often commissioned by food manufacturers to get a 

competitive advantage, its results will generally not be made available for public use 

(exceptions can be found in, e.g., Knoblich, Scharf, & Schubert, 1996; Marshall, 

1995a; Planung und Analyse). A typical example of food market research is to give 

samples of a new product to a sample of consumers and ask them to evaluate the 

product. Depending on the answers, the food engineers may afterwards try to optimize 
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the product's physical properties before it is launched in order to enhance its compati

bility with the requirements of the consumers, or the marketing managers may want to 

reconsider the intended positioning of the product in the minds of the consumers (see, 

e.g., Knoblich, Scharf, & Schubert, 1996). 

In the mean time, a huge and ever growing body of published research results 

has become available, yet these findings are still fragmentary, they lack integration and 

coherence, and little effort can be observed to bring them together (Barlosius, 1999; 

Booth, 1994; Marshall, 1995b; Ogden, 2003). In some cases different sciences even 

compete for similar research objectives. In the field of nutrition education, for exam

ple, which is occupied by nutrition science, researchers have developed psychological 

concepts about human nutrition that often do not have very much in common with 

concepts coming from psychology (Barlosius, 1999, pp. 20-21). Psychology, in turn, 

leaves those researchers from other disciplines, who show interest in nutrition behav

ior, on their own without giving them much specific guidance as to how to approach 

the field (Booth, 1994, pp. 184-186; but cf. chap. 2). 

Taken altogether, it is not surprising to see that there is no comprehensive 

catalog of factors available that might affect food choice although attempts have been 

made to compile lists and overviews that are as exhaustive as possible (e.g., Bayer, 

Kutsch, & Ohly, 1999, pp. 98-99; Conner & Armitage, 2002, p. 6; Diedrichsen, 1995b, 

p. 45; Diehl, 1980, p. 5; Gedrich, 2003; Koster, 2009, p. 72; Pudel & Westenh6fer, 

2003, p. 52; Rozin, 2006; Sichert, Oltersdorf, Winzen, & Leitzmann, 1984, pp. 7-11; 

Sobal, Bisogni, Devine, & Jastran, 2006, pp. 5-7; Wiistefeld-Wiirfel, 1999, pp. 25-41). 

Because of the interdisciplinary nature of such lists many of their entries cover identi

cal sources of influence but name them differently according to the variety of the 

underlying academic concepts and terminologies. Still, empirical evidence can be 

found for the majority of these factors to be related at least to some degree to interin

dividual differences in nutrition behavior measured either in the laboratory or in natu

ral environments (cf. chap. 2 for examples). 
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1.3 Beverages in Hnman Nutrition 

Relevance of Water Intake 

The main component of the human body is water; its share of weight in an adult 

ranges from approximately 50% to 65%, depending on age, sex, and the proportions of 

body fat and muscles (DGE, 2000a; Hauber-Schwenk & Schwenk, 2000; Information

szentrale Deutsches Mineralwasser [IDM], 2003, 2005a, b). In the long run, this share 

varies intraindividually only within a small range of ca ± 0.22% (Birbaumer & 

Schmidt, 2006, p. 645). Between 2 and 2.5 L of body water are lost daily to the envi

ronment through the skin, intestine, lungs, and kidneys. This loss can amount to much 

more than 10 L depending, for example, on physical activities like exercise or labor; 

on weather conditions like temperature, air humidity, or wind; on conditions of im

paired physical health like fever, vomiting, or diarrhea; on dieting; or on increased 

ingestion of particular nutrients like salt or protein (DGE, 2000a; Henrichsmeier & 

Grothe, 1997; IDM, 2003, 2005a; Stahl & Heseker, 2006; Stiftung Warentest, 2001; 

Verbraucher-Zentrale NRW, 2000; Wagner, SchrOder, & Peil, 1996). 

All lost water needs to be replenished regularly through ingestion to avoid the 

state of dehydration as the human body is not capable of storing an extra volume of 

water for the purpose of future replenishment. This water balance is a very sensitive 

dynamic equilibrium, disturbations of which can become life-threatening very quickly. 

A loss of 0.5% of body water causes a sensation of thirst, greater losses result in in

creasing impairment of physical and mental performance; losing as much as 15% or 

more will cause death. Depriving individuals of water supply will not enable them to 

survive much more than 72 hours (Birbaumer & Schmidt, 2006; Hauber-Schwenk & 

Schwenk, 2000; IDM 2005a, b; Schek, 2000; Stahl & Heseker, 2006). 

Sources of water supply in human nutrition are: (a) beverages, whose main 

constituent is also water; (b) water that is contained to varying degrees in foods that 

are eaten; and (c) water of oxidation, which is produced inside the body as a resulting 

compound from chemical reactions when non-water constituents of foods are metabo-
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lized. Compared to the latter two ways of water provision, beverages are quantitatively 

the most important source for the maintenance of an individual's water balance (DGE, 

2000a, p. 146; Hauber-Schwenk & Schwenk, 2000, p. 49). It is suggested to replace 

water losses with potable water, unsugared herbal teas, or mixtures of water and fruit 

juice rather than with alcoholic, caffeinic, or sweetened beverages, or with milk (e.g., 

DGE, 2002; Hagen & Schmahl, 1996; IDM, 2003; Stahl & Heseker, 2006; "Trinken 

im Sommer", 1999). 

Due to the various biological and behavioral differences between and within 

individuals and due to the changing environments they are in, no clear-cut rule for a 

minimum volume of daily water intake through beverages can be given. Hence, 

amounts recommended in the literature range from ca 1 to 2 L of beverage intake for 

adult individuals in Germany per day in order to meet their body requirements (e.g., 

DGE, 2000a; IDM, 2003, 2005b; Mensink, Beitz, Burger, & Bisson, 2000; Schek, 

2000; Stahl & Heseker, 2006; Techniker Krankenkasse, 1993; "Trinken im Sommer", 

1999; Wagner, Schroder, & Peil, 1996); there is no upper limit recommended within a 

range of up to 10 L (DGE, 2000a, p. 149; Stahl & Heseker, 2006). As regards fluid 

supply at the population level, some doubts have been raised as to whether actual fluid 

intake meets or even surpasses physiological requirements because on average, based 

on data of the National Nutrition Survey ( cf., e.g., Projekttrager "Forschung im Dien

ste der Gesundheit", 1992), individuals in Germany are suspected to be affected by 

mild to chronic dehydration due to insufficient fluid consumption (e.g., Wentz, Boe

ing, Remer, & Manz, 2004; see also Pfau & Piekarski, 2000; but cf., e.g., Liihrmann et 

al. 2001; Mens ink, Beitz, Burger, & Bisson, 2000). Most recent data of a replication of 

the National Nutrition Survey, however, do not support this finding (Hilbig et al., 

2009; Max Rubner-Institut, 2008). 
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Categories of Potable Water in Germany 

Less than 1% of all water existing worldwide is potentially usable as potable freshwa

ter (IDM, 2003; Lenz, 2002; Verbraucher-Zentrale NRW, 2000), a fifth of which is 

stored in the oldest and deepest lake in the world, Lake Baikal in Siberia (Apollinaris 

& Schweppes, 1994, p. 93). The fabrication of potable water from natural resources is 

part of the primary production sector like, for example, agriculture, fishing, or mining. 

In Germany, potable water is commercially offered in different formats, which vary in 

terms of their production process, their chemical composition, and the legal standards 

of their identity (cf. Arzneimittelgesetz, 2002; Mineral- und Tafelwasserverordnung, 

2005; Trinkwasserverordnung, 2001). Potable water comes in five different formats: 

(a) drinking water from the domestic tap ("Trinkwasser"), (b) mineral water ("Natiir

liches Mineralwasser"), (c) spring water ("Quellwasser"), (d) table water ("Tafel

wasser"), and (e) water for medicinal purposes ("Heilwasser"). 

Drinking water from the tap is the most important food product; it cannot be 

substituted by anything else (Lenz, 2002, p. 11; Verbraucher-Zentrale NRW, 2000, p. 

19). Its safe nationwide supply is an essential component of the infrastructure of a 

developed society. In Germany, it is mostly obtained from groundwater and water 

from lakes and rivers. During the chemical and mechanical process of its purification, 

which may necessitate the use of dozens of chemicals, the raw water is cleaned so that 

the concentrations of its pollutants, if any, are below the legal limits and that the final 

product is free of pathogenic germs (IDM, 2003; Schwenk, 2002; Verbraucher

Zentrale NRW, 2000). The legal limits are set in such a way as to make sure that a 

lifelong consumption of 2 L per day will not cause damage to health (Lenz, 2002, p. 

14; Verbraucher-Zentrale NRW, 2000, p. 19). 

Mineral water, which the present piece of research is aimed at, is precisely 

defined by German law. It is water of subterranean origin from a geologically exactly 

specified reservoir that is protected against pollution. All of its components including 

any potentially harmful substances must be geogenic, no anthropogenic pollutants may 

be contained (Verbraucher-Zentrale NRW, 2000, p. 55). Very few procedures of 
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industrial processing may legally be applied to mineral water; for example, the addi

tion or removal of carbonic acid or removal of iron or sulphur is admissible. No disin

fection is allowed, as it needs to be naturally free of pathogenic germs (IDM, 2003, 

2005c; Verbraucher-Zentrale NRW, 2000, p. 55). Mineral water must have at least 1 

g/L minerals and trace elements dissolved in it (Hauber-Schwenk & Schwenk, 2000, 

p. 73) which need to have a nutritional effect in terms of a positive influence on hu

man physiology; mineral water is free of calories. It is subjected to more than 200 

scientific analyses before it is licensed to enter the market. In fact, it is the only food 

product in Germany that requires official permission before it may be marketed. At the 

place of origin, it needs to be filled in bottles, carton packages or the like that are 

intended for use by the final consumer (IDM, 2003, 2005c; Verbraucher-Zentrale 

NRW, 2000, p. 55). In gastronomy, for example, it must be served to the guest in the 

packaging in which it was bottled by the manufacturer, and it must not be poured into 

glasses before serving (IDM, 2005c, p. 17; Verbraucher-Zentrale NRW, 2000, p. 56-

57); if it is, it may not be offered and sold as mineral water. 

The production process of spring water is very similar to mineral water (e.g., 

geographically specified subterranean origin, addition or removal of carbonic acid, 

hygienic requirements, bottling at place of origin); its composition, however, only 

needs to meet the standards set for drinking water, not for mineral water. For example, 

its reservoir does not need to be protected against anthropogenic pollutants, and no 

nutritional effect of its dissolved ingredients is required (Apollinaris & Schweppes, 

1994; IDM, 2003; Verbraucher-Zentrale NRW, 2000). 

Table water, as opposed to mineral and spring water, is not a natural product; it 

is an industrially produced beverage. Its basis is tap or mineral water, but salt, sea 

water, and other legally permissible substances may be added to compose a tailor

made beverage. It does not need to have a unique origin; instead it may be produced 

and bottled anywhere or may be shipped in large containers to resellers, for example, 

in gastronomy. It must meet the standards for drinking water only and no nutritional 

effect of its ingredients is required (Apollinaris & Schweppes, 1994; IDM, 2003; 

Verbraucher-Zentrale NRW, 2000). 
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Water for medicinal purposes is very similar to mineral water in terms of pro

duction and composition; its minerals and trace elements, however, need to have a 

scientifically proven prophylactic, alleviating, or curative effect. It is considered a 

medicine and, therefore, is subject to pharmaceutical laws (Apollinaris & Schweppes, 

1994; IDM, 2003; Verbraucher-Zentrale NRW, 2000). 

Since the predominant constituent of all potable waters is the chemical com

pound water (H20), differences between them may be suspected to be of legal or 

commercial nature only, below the differential threshold of ordinary consumers. Yet, 

as Falahee and MacRae (1995, 1997) have demonstrated, even untrained individuals 

are potentially able to perceive such differences. 

Water Consumption in Germany 

When trying to grasp the quantitative relevance of mineral water for diet composition 

and fluid intake, there are two different viable approaches: analyzing sales volumes 

and trade figures at the macroeconomic level and eventually breaking them down to 

per-capita consumption, on the one hand, or looking at real consumption behavior at 

the microeconomic level of individuals or households, on the other hand, and inferring 

population parameters from them. In any case, comparing information from different 

sources even within either of these approaches is difficult due to many differences in 

the way it was collected, compiled, and aggregated and due to different time periods 

that the information refers to. 

Authors giving estimates of global consumption at the macrolevel for bottled or 

prepacked water (i.e., all water formats excluding water from the domestic tap) agree 

on Western Europeans having the highest average per-capita consumption in the world 

(Balg, 2004, p. 9; Ferrier, 2001, p. 12). Within Western Europe, German consumers 

rank third in terms of per-capita consumption of mineral water (including water for 

medicinal purposes: M = 126.9 L in 2005; IDM, 2005d) behind Italian and Belgian 

consumers (Verband Deutscher Mineralbrunnen, n.d.). 

In Germany, mineral water has by far the biggest share of all prepacked water 
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production. Figures that are available for mineral water plus water for medicinal pur

poses suggest that 98% of the combined volume is mineral water (Verband Deutscher 

Mineralbrunnen, n.d.); the share of this combined volume of all bottled water, includ

ing spring and table water, is 95% (Wirtschaftsvereinigung Alkoholfreie Getranke, 

n.d.). Thus, the volume of mineral water alone is roughly 93% of the total volume of 

all prepacked water consumed in Germany. Its average per-capita consumption in 

Germany has increased ca 10-fold from M = 12.5 L in 1970 (IDM, 2005d; Verband 

Deutscher Mineralbrunnen, n.d.) and ca 26-fold from M = 4.8 L in 1950 (including 

spring and table water; Stemmer, 1996, p. 8). Mineral water contributes an estimated 

share of ca 15% to the total volume of beverages consumed in Germany, which is the 

third biggest share after coffee and beer and just ahead of soft drinks which rank 

fourth (Balg, 2004, p. 5; Stemmer, 1996, p. 13). 

There are not many surveys available that were carried out at the microlevel of 

individual nutrition behavior that include or even particularly target drinking behavior, 

and the results of those that do exist are in some cases confined in their generalizabil

ity to, for example, specific regions (e.g., Techniker Krankenkasse, 1995) or subpopu

lations (e.g., Faber, 1996; Libuda, Alexy, & Kersting, 2006; Liihrmann et al., 200 I; 

Pfau & Piekarski, 2000), or they suffer from obvious biases due to, for example, un

usually hot weather conditions during the data collection period (e.g., Bundesverband 

der Deutschen Erfrischungsgetranke-Industrie, 1998; Henrichsmeier & Grothe, 1997; 

Hilbig et al., 2009), or they do not allow for the quantification of volumes of intake 

(e.g., Axel Springer AG- Mediapilot, 2005; Sell, Gedrich, Fischer, & Doring, 2003). 

In spite of this, findings from these sources generally seem to corroborate the 

strong quantitative relevance of both mineral water and coffee for daily fluid intake, 

but they are less unambiguous in determining the position of mineral water in relation 

to other beverages. Among the surveys that are most representative of the general 

population in Germany, there are the cross-sectionally designed National Nutrition 

Surveys (Hilbig et al., 2009; Max Rubner-Institut, 2008; Mensink, Beitz, Burger, & 

Bisson, 2000; RKI, 2002b) and the Verbraucheranalyse (Axel Springer AG- Mediapi

lot, 2005), an electronic data base that is regularly updated and open to use by the 
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general public via the internet. In March 2008, it consisted of N = 29,621 entries of 

individuals who reported their daily consumption behavior for a wide variety of prod

uct categories. 

According to results from the National Nutrition Survey (Mensink, Beitz, Bur

ger, & Bisson, 2000, pp. 330-331 ), which the authors present separately for both sexes 

and six age-groups, the volume of average daily intake of (not further specified) pota

ble water makes up the biggest single share of all ingested beverages for both sexes 

and nearly all age-groups (i.e., cohorts). While there are minor differences between 

both sexes and across the age-groups for coffee and soft drinks, both these beverages 

contribute substantially to total daily fluid intake in the population, but each at a lower 

level in volume compared to water. For beer consumption, quite unsurprisingly, there 

are huge differences between males and females with the former drinking between 7 

and 12 times the volume on average of what females of the same age-groups drink. 

But even for males, the average volume of beer intake is considerably lower than that 

of water, and in all but one age-group it is lower than that of coffee. Latest figures 

from the Second National Nutrition Survey (Hilbig et a!., 2009; see also Max Rubner

Institut, 2008) basically confirm these relationships and stress the paramount position 

of potable water in the set of typically ingested beverages. 

The Verbraucheranalyse (Axel Springer AG- Mediapilot, 2005) supplies con

sumption frequencies instead of volumes. Here, 88% of the respondents claim to 

consume a beverage of the combined category mineral water and table water more 

than once a week, 77% even say they do it daily. Slightly lower percentages claim to 

drink coffee more often than once a week (80%) or even daily (72%). The correspond

ing shares for beer are 26% and 7%, respectively. Again, a strong difference between 

the sexes emerges: 46% of males drink beer more than once a week (13% daily), but 

only 8% of females (2% daily). The volume and frequency of beer intake also depends 

on regional factors (e.g., DGE, 2004, p. 31; Linseisen & Wolfram, 1995; Wagner

Rauh, 1995). 

Survey-based information suggests that other categories of beverages also have 

some quantitative relevance for fluid intake, for example, soft drinks, black and herbal 
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teas, fruit and vegetable juices, mixtures of water and fruit juice, milk, or wine (Axel 

Springer AG- Mediapilot, 2005; Bundesverband der Deutschen Erfrischungsgetriinke

Industrie, 1998; Henrichsmeier & Grothe, 1997; Hilbig et a!., 2009; Linseisen & 

Wolfram, 1995; Liihrmann et a!. 2001; Max Rubner-Institut, 2008; Mensink, Beitz, 

Burger, & Bisson, 2000; Pfau & Piekarski, 2000; Wagner-Rauh, 1995), but none of 

them appears to be nearly as dominant as water. Even among children and adolescents, 

mineral and tap water are the major sources of fluid intake (Richter, Vohmann, Stahl, 

Heseker, & Mensink, 2008). 

The contribution of tap water to total fluid intake has not been considered 

adequately so far in this text. Tap water is delivered to households through pipes in a 

free-flow format at a monetary price which is only a tiny fraction of what water in 

prepacked format costs (Ferrier, 2001) and practically without any nonmonetary costs 

like efforts related to its provisioning or to the disposal of packaging, which affect all 

other water categories. In consequence, according to different sources (Forum Trink

wasser, n.d. a; Lenz, 2002, p. 12; Verbraucher-Zentrale NRW, 2000, p. 27), between 

96% and 98% of the average daily per-capita consumption of tap water in Germany 

(M = ca 128 L) are estimated to be used for purposes other than food preparation or 

drinking: Roughly one third is used for personal care and hygiene, one quarter to one 

third is flushed down lavatories, and the third largest share is used for washing clothes 

and dishes. A small share of 2% to 4% is used for food preparation, but how much of 

that is finally ingested, be it as part of the cooked foods, as hot or cold homemade 

drinks, or as plain water, remains unclear (Stemmer, 1996). The cited sources do not 

disclose, however, what kind of information these estimates are based on as supply 

figures alone do not, of course, allow for such a detailed analysis. 

Survey-based primary data on the topic, which are rarely available (e.g., El

madfa & Hiihn, 1985; Hiihn, 1993; Wiistefeld-Wiirfel, 1999), suggest that the share of 

water which is consumed straight from the tap is indeed very small; yet, this does not 

hold for cooking food and for the preparation of hot drinks like coffee. From the 

perspective of consumers, boiling tap water is believed to be a process of refinement 

which has a positive influence on its assumed microbiological and chemical contami-
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nation and on its taste (Hiihn, 1993). Consumers' attitudes towards tap water are con

siderably less favorable compared to those towards mineral water. Many consumers 

believe, for example, that tap water is fabricated from water which has already been 

used before or which even comes directly from the sewage plant (Wiistefeld-Wiirfel, 

1999). According to a recent survey (Bestnoten fiir Trinkwasser, 2004), however, the 

image of tap water has improved a lot since 1995; whether this has also led to an 

increase in its consumption as a drink or for food preparation, is not made clear. 

From the comprehensive analyses of her representative data, Wiistefeld-Wiirfel 

(1999) concludes that consumers not only have gaps in their knowledge regarding tap 

water but also regarding the other water formats. Consumers appear to use their lay

men's beliefs to construct their own classification systems for potable waters which do 

not necessarily reflect the legal categories which were summarized in the preceding 

section. For example, effervescence, which is a legally defining characteristic of none 

of the potable waters, seems to be a property whose presence characterizes mineral 

water and whose absence makes the product a table water, particularly when it comes 

in plastic bottles. On the other hand, consumers are very much aware of the fact that 

mineral and tap water are different categories, but only as long as the water from the 

tap is not aerated. As soon as soda streamers are used, which add carbon dioxide to tap 

water to make it effervescent, the aerated tap water, from the point of view that many 

consumers hold, is more similar to mineral water than it was before aeration. This 

notion may be facilitated by corresponding communication campaigns of the soda 

streamer industry or by mass media reports (Verbraucher-Zentrale NRW, 2000). Alto

gether, consumers appear to be least knowledgeable about spring water (Wiistefeld

Wiirfel, 1999). 

Using an advertizing slogan like "The queen of table waters" for a mineral 

water product, as has been done by Apollinaris, one of the leading mineral water 

brands, does not help to reduce consumers' confusion. The obvious lack of appropriate 

information also affects professional handling of water products; in German gastron

omy, for example, it is not that unusual for mineral water to be offered on the list of 

beverages and then, eventually, either be served illegally in glasses (i.e., not in the 
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container it was bottled in by the manufacturer) or tum out to be a different water 

format when served. 

There are more indications for discrepancies between food taxonomies used by 

food science, legislation, or marketing on the one hand and consumers on the other. 

For example, in a large-scale survey on the likability of 196 beverages which they 

carried out among West-Germans, Diehl and his colleagues (Diehl, Elmadfa, & Wal

ter, 1985) were able to establish substantial divergencies between the 32 a priori cate

gories for these beverages derived from food-scientific reasoning and the 21 dimen

sions of respondents' likability ratings obtained from factor analyses. While water for 

medicinal purposes and uncarbonated mineral water joined vegetable juice, kefir, 

drinkable yoghurt and other items to constitute a dimension which the authors named 

"'healthy' beverages" ("'gesunde' Getranke", Diehl, Elmadfa, & Walter, 1985, p. 36), 

neither carbonated mineral water nor tap water could be assigned to any of these 

dimensions. 

The lack of correspondence between the legal definitions of water formats on 

the one hand, which serve as a basis for the water manufacturing industry, and the 

notions consumers have of water categories on the other hand is an issue that needs to 

be considered when researching into determinants of mineral water intake. 

The results from previous research into beverage consumption in Germany 

make clear that the ingestion of potable water is an important source of fluid supply 

for humans, and mineral water seems to make up the biggest share of all potable water 

intake. Other quantitatively important beverages are coffee, beer, and presumably soft 

drinks, but all of these are not recommended for replacing lost body water, in contrast 

to potable water (see above). Therefore, these findings emphasize the relevance of 

mineral water for the composition of a nutritionally adequate diet in Germany. As 

individuals differ in the volume of mineral water they ingest, an investigation into the 

causes of these differences may contribute to developing strategies to boost its con

sumption. 

Yet, although mineral water has the best image of all water formats (Wi.istefeld

Wiirfel, 1999) and although it needs to prove, before it is licensed to be marketed, that 
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its minerals and trace elements have a positive nutritional effect, its relevance for a 

health-promoting diet has been questioned. As Daschner ( 1996) explicates, samples of 

mineral water and of water for medicinal purposes have repeatedly been found to be 

microbiologically contaminated to a potentially health-threatening extent. In addition, 

it is believed that individuals who eat a normal mixed diet ingest enough minerals so 

that they will never suffer from a deficiency of minerals even if they drank tap instead 

of mineral water (Daschner, 1996; Stiftung Warentest, 2001). In consequence, accord

ing to this line of argument, there is no health-related reason to prefer mineral to tap 

water, a view which is shared, quite naturally, by the tap-water association (Forum 

Trinkwasser, n.d. b), except when mineral water is explicitly used to replenish lost 

minerals, for example, after physical exercise (e.g., Hagen & Schmahl, 1996; Stiftung 

Warentest, 2001; Verbraucher-Zentrale NRW, 2000). 
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CHAPTER TWO 

Contributions of Psychology to 

Understanding Nutrition Behavior 

2.1 Some General Principles Which Control Nutrition Behavior 

A lot of information related to human nutrition behavior, though apparently not very 

much integrated, has been accumulated by psychologists and researchers from other 

social sciences since 1975, the year when nutritional psychology was established in 

Germany (Pudel & WestenhOfer, 2003). The central questions that were raised that 

year and which wait to be answered until today are: (a) Why do people start to eat, (b) 

why do they stop eating, and (c) why do they eat what they eat? Eating, in this context, 

encompasses normal drinking behavior (i.e., intake of beverages including alcoholic 

drinks but not to a clinically relevant extent), a domain where even less knowledge is 

available compared to that of the intake of solid foods (Pudel & WestenhOfer, 2003, p. 

20). The main research objectives of nutritional psychology have been in the field of 

primary prevention of nutrition-related diseases with a specific focus on eating disor

ders, alcohol abuse, and obesity (Diedrichsen, 1995b; Diehl, 1993). According to some 

authors (e.g., Diedrichsen 1995b; Hayn, 2008), however, its main objective should be 

to explore and understand normal eating and drinking behavior in order to make pre

ventive interventions more effective. 

Since the 1970s several introductory textbooks as well as comprehensive over

views of the topic have been published (e.g., Axelson & Brinberg, 1989; Barker, 1983; 

Booth, 1994; Capaldi, 1996a; Conner & Armitage, 2002; Diedrichsen, 1990; Diehl, 

1980; Diehl & Leitzmann, 1985; Feichtinger & Kohler, 1995; Gniech, 2002; Grunert, 

1993; Karmasin, 1999; Klotter, 2007; Logue, 2004; Macbeth, 1997; McBride & 

MacFie, 1990; Marshall, 1995a; Ogden, 2003; Pudel & Westenh6fer, 2003; Shepherd 
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& Raats, 2006; Smith, 2002; Spitzer & Rodin, 1981; Worobey, Tepper, & Kanarek, 

2006), and meanwhile, a number of theses and dissertations have become obtainable 

that demonstrate the interest of advanced and postgraduate students in behavioral and 

experiential aspects of nutrition (e.g., Bormann, 1986; Faber, 1996; Golz, 1997; 

Grobe, 1999; Henrichsmeier & Grothe, 1997; Hoyer, 2003; Htihn, 1993; Lind, 1997; 

Meyer, 2002; Naumann & Rau, 1996; Satow, 1996; Schwerdtner, 2003; van der Valk, 

1999; van Trijp, 1995; Weyrauch, 1996; Winkler, 1992; Wtistefeld-Wtirfel, 1999; 

Yaman, 2003). 

Similar to the diversity of concepts and methodologies with which the various 

academic disciplines research into human nutrition behavior, the search for knowledge 

in the domain of nutritional psychology reflects the pluralism of perspectives, con

cepts, and targets that exist within the scope of psychology and adjacent social sci

ences. For example, Ogden (2003), Klotter (2007), or Pudel and Westenhiifer (2003; 

see also Westenhiifer, 1996) put strong emphasis on clinical aspects of nutrition be

havior and also on behavior modification, while other authors (e.g., Axelson & Brin

berg, 1989; Conner & Armitage, 2002) focus explicitly on sociopsychological issues; 

Gniech (2002; Gniech & Schepers, 1987) features a self-regulation theory that is based 

on a concept of the wisdom of the body; Logue (2004), in contrast, adheres strictly to a 

natural scientific perspective. 

The majority of researchers like, for example, Capaldi (1996a) and her coau

thors appear to be interested in psychological and other determinants of interindividual 

differences in nutrition behavior, but Schmidt-Rathjens (2000) illuminates the other 

side of the coin by examining the influence of interindividual differences in nutrient 

supply on psychological outcomes like, for instance, mental abilities or antisocial 

behavior (see also, e.g., Amelang & Bartussek, 2001; Diehl, 1993; Gibson, 2006; 

Logue, 2004; Worobey, Tepper, & Kanarek, 2006). Mehrabian (1987) explores per

sonality correlates of abnormal eating behavior. 

Knoblich, Scharf, and Schubert (1996) tackle the issue from the perspective of 

the food industry focusing on sensory aspects in food development; McBride and 

MacFie (1990) widen this view by discussing the psychological fundamentals of 
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sensory perception; and Marshall (1995a) tries to highlight all factors preceding, 

accompanying, and following food choice at the point of sale in an interdisciplinary 

manner. Barker (1983) develops a broad, also transdisciplinary, though mainly psy

chobiological perspective on the topic; so does Macbeth (1997), but from a distinctly 

anthropological point of view. 

Finally, Karmasin (1999) also looks from a market-psychological position on 

nutrition behavior, but she emphasizes the function of food as a means of communica

tion with other persons similar to a system of symbols in a semiotic sense, and thus she 

takes up a strong sociopsychological perspective as well. Yet, across these and other 

sources, there is little, if any, debate about a number of basic principles that govern the 

acquisition and execution of nutrition behavior. 

Psychobiological Determinants 

Innate Mechanisms 

One of them is an apparent genetic or at least innate basis for early nutrition behavior 

and its determinants. This is not surprising for a behavioral domain which is that 

essential for the physical sustainment of an individual. In order to survive, a newborn 

infant will not only have to be able, for example, to breathe immediately after its birth, 

but within hours and without a training period it must also manage to suckle from a 

nipple and swallow milk in a way that makes it go down the throat instead of down the 

windpipe (Booth, 1994, p. 20). 

Based mainly on concepts from evolutionary biology, Logue (2004) reasons 

"that there are two distinct inborn taste response systems: an acceptance system and a 

rejection system" (p. 83), which are universally present in humans. The acceptance 

system makes individuals prefer sweet-tasting foods to others with only little interin

dividual variation. This predisposition gives humans and also individuals of some 

other species, including nonmammals, who need to pursue the strategy of searching 

for and finding food a cue to a safe and effective source of carbohydrates, which in the 
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case of ripe fruit for human consumption also entails the supply of other nutrients like 

vitamins and minerals. The rejection system makes individuals tum down bitter-tasting 

foods, which reduces their risk of ingesting poisonous food items as many of these 

have a bitter taste (Drewnowski, 1997; Lehnert, 2006; Logue, 2004; Rozin, 1996). 

Because of apparent genetic variation between individuals in the perception of bitter 

taste, some authors (Birch, 1999; Duffy & Bartoshuk, 1996; Logue, 2004) conclude 

that humans live in different taste worlds, which may make them more or less likely to 

choose a given food and thus may lead ultimately to differences in nutrient supply. 

Individuals from many species including humans from the age of ca 4 months 

on, but not newborn infants, exhibit a strong preference for salty tastes. As salt is an 

essential component in human physiology, this preference is presumed to be innate or 

genetically predisposed too (Logue, 2004). Also, all young mammals while being 

nursed, including human infants, are able to digest milk; that is, they can produce 

enough of the enzyme lactase to metabolize lactose, a type of sugar contained in milk. 

All members of all species lose this physiological ability after weaning and so does the 

majority of humans worldwide after they have reached the age of ca 1.5 to 3 years. 

However, not all humans lose it. The share of individuals being able to digest lactose 

as adults varies substantially between different ethnic groups; for example, ca 85% of 

Caucasian Americans are able to digest milk as adults but only ca 5% of Asian Ameri

cans (Logue, 2004, p. 80). Globally, there are also strong differences in these shares 

and in the tradition of milking animals between humans living in geographically dif

ferent areas (Simoons, 1983). These differences in the ability to metabolize lactose as 

an adult are assumed to be genetically determined (Logue, 2004; Rozin, 1996, 2006). 

Thus, there are indications for the genes to impact not only nutrition behavior and taste 

preferences in infants but also to exert some influence on eating habits of adult hu

mans. 

Other principles that obviously affect nutrition behavior are the primary drives 

hunger and thirst and also the perception of food flavors, which are much more com

plex sensations than the taste primaries sweet or bitter. The roots of the physiological 

processes and anatomic structures underlying these determinants need to be imagined 
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to be innate or genetically predisposed too. 

Hunger and Thirst 

Hunger is a "compelling need for food intake" (Leitzmann & Dauer, 1996, p. 170); a 

signal whose perception causes an individual to start eating, or an uncomfortable 

desire to eat something, mostly without having any specific food in mind (Pudel & 

WestenhOfer, 2003, p. 85); or a homeostatic drive aimed at restoring a physiological 

dynamic equilibrium to its set point once a deviation from this point has been estab

lished (Birbaumer & Schmidt, 2006, p. 640). Appetite, in contrast, means a pleasur

able motivation to eat, which can arise even in the absence of hunger and which is 

often directed towards a specific food item (Leitzmann & Dauer, 1996, p. 27; Pudel & 

WestenhOfer, 2003, p. 85). 

The process of satiation during a meal, which some authors call intra-meal 

satiety, not only causes individuals to cease from eating, but, as a result, it also makes 

them refrain from eating until the next meal is initiated, a state which is called satiety 

or, more precisely, inter-meal satiety (Pudel & Westenhi:ifer, 2003, pp. 85-86). The 

regulation of appetite and satiety can be imagined as a cascade-like process of pre

prandial, ingestive, and post-ingestive events involving perceptions, cognitions, 

behavior, and nutritive consequences related to food intake (Blundell, 1999). It is 

biologically based on a complex interactive network of peripheral physiological, meta

bolic, and central nervous activities of the body (e.g., Beglinger, 2002; Blundell, 1999; 

Bosello & Di Francesco, 2007; Brunn, 2006; Katschinski, 2002; Langhans, 2002; 

Levine & Billington, 1997; Logue, 2004; Pudel & Westenhi:ifer, 2003; Schusdziarra & 

Erdmann, 2006), which not only control food intake in the short term but also keep the 

adipose tissue very precisely at a constant size in the long term (Birbaumer & Schmidt, 

2006, p. 648). Research on satiation has also demonstrated that the intake of water 

along with a meal does not effectively increase satiety or decrease the amount of food 

intake, respectively, as it does not bring nutrients into the gastrointestinal tract (Logue, 

2004). 
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Similar to hunger, thirst is a "subjective, uncomfortable feeling expressing a 

compelling physiol[ogical] need for liquid intake; initiated by a water-balance deficit" 

(Leitzmann & Dauer, 1996, p. 336); and like hunger it is a homeostatic drive aimed at 

reestablishing the physiological equilibrium (Birbaumer & Schmidt, 2006, p. 640), a 

"specific central drive state which induces a readiness to search for and consume 

potable liquid" ("spezifischer zentraler Triebzustand, der die Bereitschaft erzeugt, 

trinkbare Fliissigkeit zu suchen und zu konsumieren", Birbaumer & Schmidt, 2006, p. 

645) in order to maintain water balance, whose short-term regulation is even more 

crucial to an individual's survival than is the satiation of hunger (cf. chap. 1.3). 

Two major categories of drinking behavior can be identified: homeostatic and 

nonhomeostatic drinking (Logue, 2004), also called primary and secondary drinking, 

respectively ("primares und sekundares Trinken", Birbaumer & Schmidt, 2006, p. 

647). Homeostatic drinking is aimed at restoring the set point of a body's water bal

ance when there is a deviation from it. This can be caused by hypovolemic thirst which 

occurs after body water has been lost to the environment through, for example, sweat

ing, vomiting, or blood loss, or it can be caused by osmotic thirst which arises when 

the concentration of solutes in the extracellular fluid has been increased through, for 

example, ingestion of very salty food (Birbaumer & Schmidt, 2006; Logue, 2004). 

Both types of thirst are regulated by different physiological control mechanisms (Bir

baumer & Schmidt, 2006, pp. 645-646; Logue, 2004, pp. 40-42). Beverage intake 

while eating food is assumed to be another kind of homeostatic drinking because there 

are indications for animals, including humans, to have a need for keeping a specific 

ratio of the weights of food to water in their gastrointestinal tracts. These ratios ensure 

species-specific optimal conditions for the absorption of nutrients (Logue, 2004; see 

also Engell, 1988). 

After a deviation from the set point of a body's water balance has been estab

lished and thirst is felt, it will take some time from beverage intake until the set point 

is restored physiologically and, in consequence of that, thirst is quenched in a resorp

tive way. Yet, when individuals are thirsty and start drinking, their thirst appears to be 

quenched very much earlier than this, usually already while they are drinking. There is 
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evidence that prior to resorptive satiation of thirst there is a preresorptive feedback 

control system that enables individuals to anticipate their current physiological need 

very precisely and thus prevents them from excessive beverage intake (Birbaumer & 

Schmidt, 2006, p. 647). 

However, humans and many animals tend to drink, and eat, before there is an 

apparent need to do so. Their usual way of water supply is through secondary, non

homeostatic drinking which is not aimed at replenishing body water which has already 

been lost (Birbaumer & Schmidt, 2006; Logue, 2004). It encompasses all kinds of 

beverage intake which are not homeostatic. For example, when a meal is eaten or very 

salty food is ingested, the body requires additional water to be supplied for digestion, 

as was pointed out above. But, because this requirement does not become effective 

until hours after intake, consumption of a beverage along with the meal is not neces

sarily a response to a state of thirst that might concurrently exist, rather it is most likely 

aimed at counteracting an anticipated future deviation from the physiological set point 

(Logue, 2004). Also, when individuals deliberately ingest a lot of water, for example, 

before they travel through a desert or before they start exercising, their behavior is 

intended to counteract an expected need state (Logue, 2004, pp. 35-36). 

The state of thirst should be considered as a stimulus which, like pain, indicates 

a physiological case of emergency. Because of this, homeostatic drinking should be 

avoided, and nonhomeostatic drinking should be preferred (e.g., Birbaumer & 

Schmidt, 2006, p. 647; DGE, 2000a, p. 147). 

The "Taste" of a Food Product 

Humans do not eat nutrients nor do they drink fluids; they eat food items, or dishes, 

which often consist of multiple components, or multi-course meals, and they drink 

beverages. All foods including beverages have a particular composition and a distinct 

sensory profile, which individuals perceive differently and assess as more or less 

appealing. It is a commonplace and an ever-recurring finding from consumer surveys 

that food products, from the consumers' point of view, need to have a "good taste" in 
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order to be selected and consumed. And there is also ample scientific evidence that 

palatable foods and beverages are preferred to and consumed in larger quantities than 

those tasting worse (e.g., Beridot-Therond, Arts, Fantino, & Gueronniere, 1998; Bir

baumer & Schmidt, 2006, p. 647; Brouns, 1996; Drewnowski, 1997; Engell & Hirsch, 

1991; Knoblich, Scharf, & Schubert, 1996; Logue, 2004; Pudel & Westenhbfer, 2003), 

even by infants (e.g., Mennella & Beauchamp, 1996). Important dimensions of palat

ability are taste primaries like sweet or bitter but also many other characteristics of 

food products like, for example, their fat contents (e.g., Drewnowski, 1997; Duffy & 

Bartoshuk, 1996; Logue, 2004). 

The taste of a food product is a very complex perception which is not only 

based on sensory input coming from the gustatory receptors on the tongue, the palate, 

the uvula, and in the throat, but it involves all sensory modalities that are present in the 

oral and nasal cavities. Specifically, this includes both orthonasal olfaction during 

inhalation and, more importantly, retronasal olfaction, a sensation which is caused by 

volatiles ascending towards the olfactory receptors in the nasal cavity from the mouth 

while chewing or swallowing food; it also comprises sensations of touch, temperature, 

and pain. Haptic input supplies information, for example, on the texture of a food 

item; the temperature can have a significant influence on the hedonic acceptability of 

beverages, on their perceived ability to quench thirst, and on the volume of intake; and 

sensations of pain are evoked, for example, when a meal is seasoned with chili pep

pers, which contain capsaicin, to make it taste hot. All this input from different senses 

is integrated during neural processing and eventually combines into one single sensory 

gestalt of what the layman calls the taste of a food item, but which should be ad

dressed more precisely as its flavor (e.g., Burdach, 1988; Duffy & Bartoshuk, 1996; 

Engell & Hirsch, 1991; Gniech, 2002; Hatt, 1997; Kroeze, 1990; Logue, 2004; Men

nella & Beauchamp, 1996). 

Visual perception is another sensory modality which may contribute to the 

formation of a flavor (e.g., Gniech, 2002; Zellner & Durlach, 2002). Quite similar to 

orthonasal olfaction, it supplies information about the food before it is initially brought 

into the mouth and thus backs up the smell in its function as "an earlier line of de-
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fense" (Logue, 2004, p. 47) as opposed to the taste. It has been shown, for example, 

that the sweetness of a beverage can be partly replaced by color (Kroeze, 1990, p. 41 ); 

that the addition of colorants to wine can increase its perceived sweetness (Stillman, 

2002, p. 1497) while to a cake it can intensify its perceived flavor (McBride & Ander

son, 1990, p. 1 05); or that enhancing the color of flavored yoghurts can alter hedonic 

ratings for them (Stillman, 2002, p. 1498). 

The relationship between the sensory properties of a food item and its hedonic 

evaluation, however, is neither straightforward nor easy to determine (cf., e.g., Booth, 

1994; Raats, Daillant-Spinnler, Deliza, & MacFie, 1995; Knoblich, Scharf, & Schu

bert, 1996; Martens & Nres, 1989; Scharf & Fricke, 1998); and research into this field 

is often conducted or commissioned by the food industry so that many of the existing 

results remain undisclosed. Still some papers were published on the matter. As regards 

the thirst-quenching and refreshing characteristics of beverages, which can be impor

tant aspects of their evaluation, McEwan and Col will ( 1996), for example, found that 

from a sample of beverages, a carbonated lemon drink, which was described by sen

sory assessors as acidic and astringent, was considered as most thirst-quenching by 

semi-naive consumers, while strawberry milk, described as thick and sweet by the 

sensory experts, was considered as least thirst-quenching by the consumers. Carbona

tion, according to these authors, did not emerge clearly as a factor contributing to the 

thirst-quenching character of beverages. 

On the other hand, Guinard, Souchard, Picot, Rogeaux, and Sieffermann (1998) 

were able to establish carbonation and bubble density as the only positive determinants 

of the thirst-quenching and the refreshing characteristics of beer, which were highly 

correlated. Using an open-ended response format, Zellner and Durlach (2002) investi

gated the sensory properties of foods and beverages that make them refreshing. Water 

was mentioned as a refreshing food by nearly all of their respondents followed by ice 

cream. When being asked directly for the sensory characteristics that make a food or a 

beverage refreshing, nearly all respondents reported properties related to the low 

temperature of an item (see also Rolls, Fedoroff, Guthrie, & Laster, 1990). Still Zell

ner and Durlach (2002, p. 186) conclude that individuals do not organize their thinking 
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about refreshing or thirst-quenching foods in terms of the sensory properties these 

items have, but that they think of the foods as a whole, and when being asked for 

them, they construct any relevant sensory characteristics related to them. 

A foodstuff's perceived flavor is also dependent on many factors other than 

merely its sensory profile, for example, on an individual's expectations, on the prod

uct's price, or on the social environment of its consumption (e.g., Petit & Sieffermann, 

2007). The image of a product, which is essentially created by marketing activities, 

can have a significant influence on flavor perception too; this is evidenced in con

sumer tests which experimentally compare assessments of a branded product with its 

unbranded version (see also Deliza & MacFie, 1996; Pudel, 2002). 

The flavor of a food item can also be related to emotions from earlier occasions 

of its consumption and may be deliberately used to elicit these emotions, for example, 

when a person bakes the cookies his or her grandmother used to make at Christmas 

time or when, during vacation in an exotic region, food that is usually eaten at home is 

eaten to make oneself feel more comfortable (Pudel, 1995, 2000; 2002, pp. 51-52). 

When being home again from that journey, an exotic meal or beverage which had been 

tasted and liked on that vacation may be reproduced and consumed to put oneself back 

in an emotional state associated with that holiday. But although the new food may 

have been cooked or composed exactly like that which had been tried during vacation, 

it may nonetheless render its perceived flavor slightly different, perhaps a bit insipid, 

because other taste-determining factors of the original setting of consumption that 

were not related to the food's sensory profile are missing now. 

Sensory-Specific Satiety vs. Food Neophobia: The Omnivore's Dilemma 

Humans, like rats and other animals, are able to feed upon a variety of foods, which 

allows them to react flexibly in cases of shortage of any specific food. They need to 

eat different foods, on the other hand, to ensure that they ingest all nutrients that they 

require in adequate quantities. This omnivorous nature of humans, therefore, offers a 

behavioral option for counteracting fluctuations in food supply, but it also imposes the 
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intake of a versatile mixed diet on them. When individuals compose their diet from 

what is currently available around them, they will occasionally encounter novel, poten

tially edible matters, for example, plants, fruits, animals, or manufactured food prod

ucts that they had not tried or even seen before, or a substance that may look to a salt

depleted individual like crystallized salt (e.g., Birch & Fisher, 1996; Logue, 2004; 

Ogden, 2003; Rolls, 1997; Rozin, 1996). In a situation like that, one basic strategy for 

ensuring individual survival could be to maximize food safety by relying on a small 

range of foods that have proven to be innocuous, but doing so would entail the risk of 

malnutrition; another strategy could be to ingest all necessary nutrients as adequately 

as possible by feeding on many different foods including novel items, but trying one of 

these would bear the deadly risk of eating something that turns out to be poisonous. 

There seem to exist two tendencies that guide human nutrition behavior in 

finding a balance between both strategies: sensory-specific satiety and food neopho

bia. Both exert their influence in opposite directions; this is why their simultaneous 

impact has been called the "omnivore's dilemma" (Rozin, 1977, cited in Birch & 

Fisher, 1996, p. 131). When a particular food is being ingested, the rate at which it is 

consumed slows down and its perceived palatability decreases, and so does a person's 

motivation to obtain more of it; this reduction in hedonic valence is called sensory

specific satiety. It is a satiety which is selective for the food eaten and which leaves 

foods with different sensory properties relatively unaffected. However, it influences 

all foods eaten, even an individual's favorite dish. The effect lasts in the post-meal 

period for circa one hour, but it may also decrease the likelihood of the same food 

being chosen again over a longer period (Havermans, Janssen, Giesen, Roefs, & 

Jansen, 2009; Hetherington & Rolls, 1996; Hetherington, Rolls, & Burley, 1989; Pudel 

& Westenh6fer, 2003; Rolls, 1997). 

As a result, an increase in the variety of available foods with different flavors, 

which is put into effect in multiple-component dishes or multi-course meals, will 

facilitate the supply of a wider range of nutrients because individuals are driven to 

sample from more than just one component. Yet, it will also increase the total volume 

of food ingested and can thus contribute to overweight and obesity in conditions where 
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food products rich in calories are abundantly available (Logue, 2004; Pudel & 

WestenhOfer, 2003; Rolls, Rolls, & Rowe, 1983; Rolls, 1997; see also Berry, Beatty, 

& Klesges, 1985; Nicklaus, 2009). Likewise, offering a selection of different bever

ages is likely to increase the volume of total fluid intake (e.g., Birbaumer & Schmidt, 

2006, p. 647; see also Bundesverband der Deutschen Erfrischungsgetranke-Industrie, 

1998; Henrichsmeier & Grothe, 1997). 

Food neophobia is a suspicion of new foods which prevents individuals from 

trying everything that is potentially edible without due care. Humans tend to prefer 

foods that they are familiar with and to reject those they have not yet experienced, a 

tendency which is unique neither to the food domain nor to humans; humans as well as 

animals generally fear new things and situations. But there are interindividual differ

ences in the degree to which individuals are food neophobic. Individuals scoring high 

on food neophobia not only avoid trying novel foods, but they also tend to expect them 

to taste less pleasant, and if they actually try them, they will give lower hedonic ratings 

for them as opposed to less-neophobic persons (e.g., Arvola, Lahteenmaki, & Tuorila, 

1999; Raudenbush & Frank, 1999). Repeated exposure to the flavor of a novel food 

item, however, will finally result in a significant increase in preference as long as the 

ingestion has not been followed by negative gastrointestinal consequences (Birch & 

Fisher, 1996; Cox & Anderson, 2004; Logue, 2004; Ogden, 2003; Pliner & Salvy, 

2006; see also chap. 2.2). 

In addition to the olfactory and gustatory lines of defense described above (or 

"built-in taste biases", Rozin, 1996, p. 237) that help to protect an individual against 

ingesting something poisonous, sensory-specific satiety and food neophobia are over

arching principles that impact an omnivore's nutrition behavior. Globally, there exist 

ca 50,000 edible plants but only a few hundred of them are relevant to human nutri

tion. Fifteen of these supply ca 90% of the energy intake of all humans worldwide, 

while the top three of them (rice, com, and wheat) together account for more than half 

of it (Hauber-Schwenk & Schwenk, 2000, p. 11). It may be hypothesized that both 

behavioral tendencies have had a substantial impact on shaping this relevant set of 

vegetable foods over the millennia of human evolution. 
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Learning and Socialization 

Shortcomings of the Psychobiological Model 

The psychobiological perspective was the prevailing paradigm for the early attempts 

of psychologists to understand food intake; they regarded ingestion as a function of 

hunger and satiety with homeostasis being the driving force behind it (Capaldi, 

1996b). This approach is historically in line with the academic tradition of investigat

ing primarily into natural scientific rather than socioscientific aspects of nutrition as 

has been outlined in the previous chapter (cf. chap. 1). But soon it became obvious 

that this model had some important limitations. It was acknowledged that activities 

leading to, accompanying, and following food intake are of an essentially social nature 

involving other persons in a variety of ways (e.g., Ogden, 2003, pp. 48-50; Rozin, 

1996, 2006). For example, even if they are very hungry, individuals are able to post

pone food intake and to wait until the scene is set for a common meal with all mem

bers of their household, or they may skip a whole meal hoping to reduce their body 

weight and thereby increase their physical attractiveness for other persons. 

Individuals are also able to eat or drink in anticipation of a future need state 

(see above). It was further recognized that food patterns and preferences and even 

physiological responses of the body are subject to learning and thus modifiable. One 

of the earliest demonstrations of classical conditioning, cited time and again in intro

ductory psychology courses and well-known even to the educated layman, the salivary 

reflex of Pavlov's dogs had been proven to be evocable by a conditioned (i.e., learned) 

stimulus early in the 1900s, but the basic relevance of this discovery to the formation 

of nutrition behavior was not appreciated until decades after Pavlov conducted his 

experiments (Capaldi, 1996b, pp. 3-5; see also Becker-Carus, 1983, pp. 48-50). 

The importance of the palatability of a food product as a determinant of its 

purchase and subsequent consumption in saturated markets is also likely to be overes

timated both by consumers and by food manufacturers (e.g., Marshall, 1995b; Raats, 

Daillant-Spinnler, Deliza, & MacFie, 1995; but cf. Aikman, Min, & Graham, 2006; 
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Cantin & Dube, 1999; Drewnowski & Hann, 1999). There are indications from market 

research into the acceptance of food products that those products which compete 

successfully on the market for the same usage occasion or for satisfying the same need 

state in consumers tend to differ from each other only to a minor degree in terms of 

their overall hedonic appeal. Apart from interindividual differences in the preference 

for, for example, specific flavor variants, general palatability of a food product appears 

to be a prerequisite for its market success, not a distinguishing property (van Trijp, 

1995, p. 1; see also Marshall, 1995a). Some authors (e.g., Bell & Meiselman, 1995, 

pp. 298-299; Koster, 2003) suspect that hedonic ratings are not of much predictive 

value for food choice at the individual level; also, these ratings do not seem to be of 

much importance to simulated test market modeling either, which try to forecast a new 

product's market success in terms of sales volumes ( cf., e.g., Erichson, 1999). 

Furthermore, a seemingly clear-cut pathway from the genes to behavior as in 

the case of lactose malabsorption becomes blurred when an individual who is unable 

to produce lactase without knowing it still drinks small amounts of milk while putting 

up with any ensuing symptoms like minor flatulence as something inevitable. And, of 

course, the covariance between the genes and overt behavior is further attenuated by 

those persons who are able to digest milk but who do not drink any milk for any rea

son other than its digestibility. 

Thus, contrary to the often encountered layman's view, biological determinants 

such as genetic predispositions, hunger, homeostatic thirst, or the flavor of a food 

product are not necessarily the main drivers of food consumption, neither for starting 

or ending a meal nor for choosing from a range of available foods (e.g., Birch, 1999). 

Instead, the impact of these prewired determinants on manifest nutrition behavior 

appears to be substantially overridden by other factors (e.g., Conner & Armitage, 

2002). However, based on their review of papers that were published in the field of 

genetic epidemiology of so-called food intake phenotypes (i.e., energy and macronu

trient intake, nutrition-specific traits, eating disorders), Rankinen and Bouchard (2006) 

conclude that "observations from twin and family studies clearly support the notion 

that genetic factors contribute to human variation in food intake and eating behavior 
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phenotypes in humans" (p. 429). 

But perhaps the most important influence that biological factors have is their 

provision of a strong ability to acquire food-related behaviors and preferences through 

learning and, in consequence, to develop culinary principles and traditions, which are 

handed down between generations (e.g., Rozin, 1996). Pudel and Westenhi:ifer (2003) 

call the acquisition of preferences for particular foods, of the knowledge of their 

preparation, of the social conditions of their consumption, of the food patterns, and of 

related issues during the process of an individual's socialization the acquirement of 

that person's "cultural taste" ("der kulturelle Geschmack", p. 38). This process, accord

ing to their view, is similar to the acquisition of the mother tongue: The ability to pick 

up any language as a native language is innate, but which specific language is learned 

depends on the social environment an individual is enculturated to (Pudel & Westen

hOfer, 2003, p. 38). Rozin (1996, 2006) reckons that no other single question will be 

nearly as informative as asking an individual "What is your culture or ethnic group?" 

(1996, p. 235) to become knowledgeable as much as possible about that person's food 

preferences and habits. For example, practically all humans like sweet tasting foods, 

but which foods are expected to be sweet differs between cultures. In Germany and 

many other European countries, chocolate and winegums are usually sweet while in 

the traditional cuisine of Mexico chocolate is not sweetened (Logue, 2004, p. 72) and 

winegums of Latin-American origin can be seasoned extremely hot with chilies (see 

also Pudel & WestenhOfer, 2003). 

Across the whole life-span and during all phases of socialization a multitude of 

factors exert their influence on the formation and modification of habitual nutrition 

behavior and, in consequence, on behavior performance in a given situation. Some of 

these factors are deliberately aimed at influencing nutrition behavior, for example, 

educational efforts of parents to foster healthy eating patterns in their children, but, 

presumably, the majority of these factors affect nutrition behavior only unintention

ally. And the efficacy of those factors which do intend to alter nutrition behavior in a 

specific direction, from nutrition education to advertising campaigns of the food in

dustry, maybe doubted (e.g., Pudel, 2002; Pudel & WestenhOfer, 2003). 
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A number of basic principles have been identified that direct the process of 

learning of modules of nutrition behavior, specifically of food preferences, though 

there is neither an agreement on a distinct classification scheme for them nor is there 

certainty about the relative strengths of their impact on the determination of nutrition 

behavior. There are indications that some of these principles may begin to take effect 

even very early in ontogenesis as the acquisition of flavor preferences is assumed to 

start already during the pre- and postnatal periods under the influence of the sensory 

profiles of the amniotic fluid and the mille, respectively, which vary inter- and intrain

dividually due to variations in the mothers' diets (Birch, 1999; Hudson & Distel, 1999; 

Mennella & Beauchamp, 1996). Therefore, Mennella and Beauchamp (1996, pp. 104-

105) speculate that breast-fed infants may live in a much richer sensory world than 

bottle-fed infants, who experience a monotonous set of flavors from industrially stan

dardized formulas that they fear may deprive infants of an important source of infor

mation about their family and culture. 

Pathways to the shaping of food preferences have been found to be, for exam

ple, (a) the mere exposure effect, (b) flavor-flavor and flavor-nutrient learning, (c) 

rewarding food choice and using food as a reward, (d) taste aversion learning and its 

counterpart the medicine effect, (e) modeling, or (f) cognitive learning (e.g., Capaldi, 

1996a; Conner & Armitage, 2002; Diedrichsen, 1995b; Diehl, 1993; Logue, 2004; 

Ogden, 2003; Pudel, 1995,2000, 2002; Pudel & Westenhi:ifer, 2003; Yeomans, 2006). 

These principles will be discussed briefly in the next sections. It should be kept in 

mind that many of the empirical findings related to them have been derived from 

laboratory experiments and that they may not be envisaged as sources of influence that 

take effect independently of each other in real-life settings, but rather they will most 

certainly operate in an interactive way while shaping individual food preferences and 

patterns (Mela, 1999). 
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Fundamentals of the Acquisition of Nutrition Behavior 

The mere exposure effect not only occurs in the food domain, it also describes the 

observation that, in general, the repeated exposure to a stimulus enhances its likability 

for a person or the attitude of that person towards it (Colman, 2003, p. 441). The 

exposure to food items, specifically to their flavors, which requires the items to be 

tasted and not only to be seen (e.g., Logue, 2004, p. 90), is a "necessary, if not suffi

cient, cause for food preferences" (Rozin, 1996, p. 243). But also exposure to different 

concentrations of a taste quality may alter preferences through sensory experience, as 

has been demonstrated for salty taste: Individuals eating a low-salt diet for several 

months finally showed a preference for lower intensities of salt in their foods. Other 

persons on a diet with an extra 10 g of salt per day started to prefer foods with an 

increased level of salt; a third group of individuals, however, who obtained this same 

additional quantity of salt in the form of a daily salt tablet did not show an increase in 

preference rendering the changes in preference dependent on tasting the salt rather 

than on post-ingestive consequences of its intake (Capaldi, 1996c, p. 76). The 

achievement of a permanent preference for a low-salt diet does not require the access 

to salt to be restricted: Reducing the size of the holes of the saltshakers in a cafeteria 

or moving them to a place where they are less comfortably accessible can have the 

same effect (Diehl, 1993, p. 78; cf. Meiselman, 2006, pp. 183-185). 

During socialization, an individual is permanently exposed to the subset of all 

possible foods that are accepted and available within his or her cultural environment 

(Rozin, 1996, 2006) and thus is taught "the 'flavor profile' of a society" ("das 'Gesch

macksprofil' einer Gesellschaft", Pudel, 2002, p. 29). Pudel (2000) concludes that 

individuals do not select their foods because they like them, but that they like them 

because they eat them (p. 107; see also Mela, 1999). The impact of this principle 

throughout the life-span is anecdotally expressed in the advice a German bus driver 

gave his passengers on arrival at a roadhouse that had run out of coffee: "Coffee is out, 

but beer and cake go well together too, you simply need to try it" ("Der Kaffee ist aile, 

aber Bier schmeckt auch zu Kuchen, man muss es nur versuchen"). If one does so over 
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a number of trials, the chance will not be too low to develop a preference for this 

ostensibly peculiar combination. 

In flavor-flavor learning, the preference for a food item is increased by pairing 

it with a taste which is already liked or decreased when it is paired with a disliked 

flavor. This effect has been demonstrated experimentally, for example, with vegeta

bles that were mixed with sugar; subsequent ratings of the pleasantness of a vegetable 

flavor were increased even when it was later tasted unsweetened. There are indications 

that the acquisition of the preference for bitter-tasting foods like coffee may work in a 

similar way. Initially, individuals are believed to add sugar or cream to their coffee to 

make it more palatable, and when the flavor of the coffee becomes gradually associ

ated with the flavor of the sugar or cream, individuals can drink and like it with less of 

these ingredients and finally without them. Likewise, adding a bitter-tasting substance 

to a given flavor will make the latter less liked (Capaldi, 1996c; Havermans & Jansen, 

2007; Logue, 2004, p. 97; Yeomans, 2006). 

Flavor-nutrient learning is a principle which enables individuals to associate a 

flavor with its nutritive consequences, most importantly with its caloric density. It 

seems that the denser in calories a food item is, the stronger it will be preferred. As the 

physiological caloric value of fat is more than twice as high as that of carbohydrates or 

protein (e.g., Hauber-Schwenk & Schwenk, 2000, p. 29), it is not surprising that hu

mans learn to prefer foods with a high fat content. During human evolution, when 

high-caloric foods were rarely available, this was an adaptive advantage; nowadays, 

however, this preference turns out to be maladaptive insofar as palatable, high-fat 

foods are easily available at low costs and thus are eaten in much higher quantities 

than recommended, which results in an excess intake of energy and eventually con

tributes to an increase of the prevalence of overweight and obesity. It should be noted 

that this effect has been shown to occur separately from flavor-flavor learning, which 

is based on the sensory dimensions of a flavor only, not on post-ingestive conse

quences; still, both effects may occur jointly, for example, when food products high in 

fat are salted as in the case of French fries, or sweetened as in the case of chocolate 

(Capaldi, 1996c; Logue, 2004, pp. 92-93; Ogden, 2003, p. 34; Yeomans, 2006). 
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Rewarding food choice by, for example, positive adult attention can increase 

food preferences in children. Also, when an adult is feeding a child and is simultane

ously making facial expressions of acceptance or rejection according to his or her own 

preference for that food may influence the amount the child consumes of that food 

and, subsequently, its preference for it. Neonates have been shown to be able to pro

duce such facial expressions even before they receive their first feeding and to imitate 

facial expressions of adults ca 36 hours after birth (Logue, 2004; Ogden, 2003, pp. 32-

33). 

The preference for a food can also be increased if it is used as a reward for 

performing a specific behavior, for example, "good" behavior in experiments with 

children. If an attractive activity like playing is made contingent on the preceding 

intake of a food, however, the preference for that food can decrease. If the intake of a 

less preferred food like vegetables is rewarded by giving a sweet dessert afterwards, a 

principle which is sometimes employed by parents in an attempt to shape the food 

patterns of their children, the preference for vegetables may indeed increase in the 

short run due to instrumental conditioning, but in the long run it will most likely de

crease while the children's preference for the dessert will grow. The point here seems 

to be that for the child the first activity, be it behaving well, drinking a fruit juice, or 

eating spinach, appears to be the door opener for accessing the second, otherwise not 

obtainable, and therefore more attractive food or activity rendering the first food or 

activity comparatively less preferred. A similar effect of an apparently unintended 

increase in a child's preference or intake, respectively, for both healthy and unhealthy 

foods has been demonstrated when the access to these foods was simply restricted, 

without applying a distinct rewarding scheme (Fisher & Birch, 1999; Jansen, Mulkens, 

Emond, & Jansen, 2008; Jansen, Mulkens, & Jansen, 2007; Logue, 2004, pp. 98-99; 

Ogden, 2003, pp. 33-34; Pudel, 2002, p. 46). 

Taste aversion learning or, in animals, bait shyness is another principle that 

alters the preference for a food, although it may not account for very much of the total 

variance in everyday nutrition behavior between humans (Capaldi, 1996c, p. 54). Yet, 

its occurrence has some psychologically remarkable characteristics, and its effect is a 
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widely spread and well-known phenomenon among humans (e.g., Birch, 1999, p. 55; 

Logue, 2004, p. 93; Schafe & Bernstein, 1996, p. 43): When a palatable food has been 

ingested and the person suffers from nausea or vomiting afterwards, that food will be 

avoided in the future. But, "the hallmark feature of taste aversion learning is the strik

ing change that occurs in the response to a taste" (Schafe & Bernstein, 1996, p. 31 ). 

When falling ill, the hedonic valence of the originally liked flavor of the food will be 

reversed; that is, it will not only be avoided, it will be disliked and its subsequent 

perception will elicit reactions of disgust and illness. In contrast, when the ingestion of 

a food leads to other symptoms like, for example, diarrhea, cramps of the intestine, 

pain in other organs, or allergic reactions, that food will be considered as dangerous 

and will be avoided too, but its flavor or smell will not become disliked (Logue, 2004, 

p. 96; Rozin, 1996, p. 249). 

In line with reasoning from evolutionary biology, taste aversion learning is 

based on a reaction of the body that resembles a physiological emergency brake once a 

poisonous food item has managed to pass all preceding checkpoints of food intake; 

and hence, it serves the adaptive purpose of reducing the chance to ingest that item a 

second time. Backing up food neophobia, taste aversion learning is more likely to 

occur for novel foods, and, following Logue's (2004, p. 47) notion of different lines of 

a body's defense (see above), it adds an idiosyncratic selection of flavors to the univer

sally "built-in taste biases" (Rozin, 1996, p. 237, see above). 

There are several issues that make this learning principle unusual and "ex

tremely powerful" (Logue, 2004, p. 94): (a) An acquired taste aversion is often estab

lished after just one trial, specifically when the flavor is novel; (b) the time lag be

tween tasting the flavor while ingesting the food and the gastrointestinal consequences 

can be as long as 24 hours; (c) taste aversions are exceedingly resistant to extinction, 

for example, Logue (2004, p. 93) reports that the respondents in her survey claimed to 

have acquired their taste aversions on average 5 years prior to their participating in the 

study; and, (d) it has been demonstrated experimentally in rats that taste is more read

ily associated with gastrointestinal illness whereas auditory and visual stimuli are more 

readily associated with pain, an effect which is called selective associability (Logue, 
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2004; Schafe & Bernstein, 1996). 

Also, an acquired taste aversion appears to be quite resistant to the impact of 

cognitions. It is anecdotally reported (e.g., Gniech, 2002, pp. 29-31; Logue, 2004, p. 

94) that in the early 1970s, American psychologist Martin E. P. Seligman fell victim to 

a seemingly superstitious variant of this principle when he became ill with a stomach 

flu after having eaten a dish of which sauce bearnaise was a component. His col

league, who had eaten a different dish without the sauce, showed the same symptoms 

afterwards while his wife, who had eaten a dish with the same sauce, did not. Al

though Seligman is reported to have been fully convinced that the sauce did not cause 

his symptoms, he acquired a taste aversion to it; this is why taste aversion learning is 

sometimes referred to as the sauce bearnaise phenomenon. 

A similar effect, though in the opposite direction, has been demonstrated in 

animals and has been named the medicine effect: When a food is ingested shortly 

before an animal recovers from an illness, its flavor will be preferred in the future. 

Yet, it is not clear whether this effect also occurs in humans (Capaldi, 1996c, p. 54; 

Logue, 2004, p. 92). 

Modeling 

Modeling, or observational learning, is an important pathway for the transmission of 

food preferences, both in humans and in animals. It has been proven, for example, that 

children learn to prefer and to ingest foods when they watched other persons choosing 

the same foods before, specifically when these persons are of social significance for 

the children like their parents or peers. Another instance of observational learning can 

be seen in a restaurant when a guest, unfamiliar with the cuisine on offer, asks his or 

her companions what they are going to order, or when water consumption is experi

mentally increased during lunch due to an experimenter's confederate serving as a 

water-drinking model (Engell, Kramer, Malafi, Salomon, & Lesher, 1996; Logue, 

2004; Ogden, 2003, pp. 29-32; see also Galef, 1996). 

Modeling is also involved when advertising comes along with testimonials of 
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peers or of celebrities who are of relevance to the target group, which is often the case. 

According to Logue (2004, p. 104), U.S. children spend more time watching television 

than they do engaging in any other activity and during this time they are faced with an 

average of 10 food commercials per hour, the majority of which advertise foods of 

poor nutritional properties (see also Conner & Armitage, 2002, pp. 120-121 ); similar 

figures are reported for the UK (Cox & Anderson, 2004, p. 149; see also Caraher & 

Landon, 2006, p. 233). Though an advertising campaign for a food product can have a 

clear impact on product awareness as evidenced, for example, in market research 

surveys and also on food preferences and consumption behavior in the short term (e.g., 

Cox & Anderson, 2004, p. 150; Logue, 2004, p. 104), its influence on the shaping of 

food patterns in the long term, specifically those bearing potential health hazards, is 

not at all that straightforward. Empirical evidence to support this suspicion is rare and 

contradictory (e.g., Caraher & Landon, 2006; Cox & Anderson, 2004, p. 150; Diehl, 

1993, pp. 81-82; Logue, 2004, p. 104) although it is perpetually being entertained by, 

for example, parents (e.g., Pudel, 2002, pp. 40-41). 

Pudel (2002) tries to refute this accusation by pursuing an unusual line of ar

gument (pp. 41-43): He calculates that the monetary costs for repairing the effects of 

nutrition-related diseases in Germany sum up to ca 50 times the spending of the food 

industry on advertising their products, and he doubts this kind of "efficacy" of adver

tising efforts; an argument which gains persuasiveness when allowing for the absence 

of a corresponding disease-inducing intention on the industry's side. He further holds 

that in the former East Germany, prior to reunification, the problem with nutrition

related diseases was at least as serious as in West Germany although in East Germany, 

according to Pudel (2002), advertising "in a 'Western sense"' ("im 'westlichen Sinn"', 

p. 42) did not exist (which is not quite correct, advertising did exist to some degree, 

also for food products; see, e.g., Tippach-Schneider, 2004). Instead of primarily blam

ing advertising activities of the food industry, Pudel (2002, pp. 41-43) recommends 

the parents, who he suspects of trying to distract the attention away from their own 

failure to succeed in shaping healthy food patterns in their children, to better monitor 

their own nutrition behavior with which they might be a poor model to their children. 
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But the parents may not be necessarily the ones to blame, either. Although a 

child's primary socialization including the transfer of food patterns is most importantly 

achieved within the family context and, therefore, any culture-determined food prefer

ences must be at least partly communicated by the parents, there is surprisingly little 

empirical concordance between members of a family in terms of food preferences, 

particularly not between parents and children. Parents, thus, appear to be quite unable 

to hand down their own unique preferences (Rozin, 1996, pp. 253-255; 2006, p. 27; 

see also Ogden, pp. 30-31). Rozin (1991, p. 93) has called this phenomenon the "fam

ily paradox". On the other hand, there is much stronger correspondence between par

ents and children in terms of the rejection of foods. If foods rejected by parents are not 

bought by them either and, therefore, do not contribute to the selection of foods avail

able to a child, this similarity may result from the absence of an opportunity for mere 

exposure to take effect (Pudel & WestenhOfer, 2003, p. 42). 

According to reasoning and research carried out by Rozin (1996, pp. 250-251; 

see also Pudel & WestenhOfer, 2003, p. 42; Rozin, 2006, p. 32), modeling also ac

counts for a substantial share of reversing innate aversions to unpalatable foods like 

burnt food, quinine water, alcohol, raw garlic, or chili pepper. Many adults do not 

choose these kinds of substances or foods because they believe that they are good for 

them, but they prefer them because their sensory properties have changed to something 

that they like. Rozin ( 1996) found that in traditional rural Mexican settings chilies are 

consumed in a positive affective familial context which induces a liking for their hot 

burning flavor in children. Interestingly, there is only little evidence that a preference 

for chilies can be established in animals, and if it was, social mediation seemed to play 

an important role. In the Mexican population studied by Rozin (1996), the family dogs 

had not developed a preference for chilies although they were fed them together with 

other discarded foods. But these dogs were not considered as pets and thus they were 

not treated and not fed in a positive affective context with humans. 
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Cognitive Learning and Nutrition Knowledge 

Cognitive learning, which is another important source of influence on the formation of 

nutrition behavior, involves the acquisition, processing, storing, and generation of 

information (Hoffmann, 1999) to control nutrition behavior in a conscious manner 

(Pudel & Westenh6fer, 2003, pp. 46-48). As a determinant of food choice, Pudel and 

Westenhi:ifer (2003) named it "cognitive control" ("kognitive Kontrolle", p. 46) of 

eating behavior. It comes into play whenever an individual deliberately intends to 

perform a specific nutrition behavior in order to achieve a given target (p. 47), for 

example, buying only organic foods, eating a fat-reduced diet, or treating oneself to a 

bar of chocolate. Pudel and Westenh6fer (2003, p. 47) identify three determinants that 

generally direct nutrition behavior across the life-span: From birth onwards, internal 

biological signals rule but with constantly decreasing power while simultaneously 

external stimuli begin to become more and more important until, presumably during 

childhood or adolescence, they reach their peak and start to decline too. According to 

Pudel and Westenhi:ifer (2003, pp. 45-46) these external stimuli are the result of the 

process of primary socialization in the families when nutrition behavior is shaped to 

match cultural standards. Approximately at the time when the relevance of external 

stimuli starts to decrease, "rational (pseudorational) attitudes" ("rationale [pseudo

rationale] Einstellungen", Pudel & Westenhi:ifer, 2003, p. 47) gain in importance as a 

third cognitive component and become the strongest factor throughout the rest of life. 

This cognitive component comprises nutrition-related beliefs and knowledge, 

where "knowledge can be seen as a ... set of strongly-held, widely-accepted beliefs" 

(Axelson & Brinberg, 1989, p. 36) within the scientific community of nutritionists. 

Consequently, beliefs have been a primary target for nutrition education but with 

equivocal results (e.g., Anderson, Milburn, & Lean, 1995; DGE, 2004; Pudel & 

Westenhi:ifer, 2003). Even though nutrition education campaigns have been run for 

decades now (Pudel, 2001), Pudel and Westenhi:ifer (2003) state that human nutrition 

behavior appears to be rather resistant to cognitive information aimed at promoting 

healthy eating patterns, because nutrition behavior, contrary to the layman's view, is 
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only partly controlled by rational consideration and choice; affective aspects, for 

example, are often not directly addressed in nutrition education (see also Caraher & 

Landon, 2006, pp. 229-230). And it is particularly difficult to alter nutrition behavior 

in children by appealing to their insight while supplying information on, for example, 

the abstract risk of falling ill due to a long-term exposure to an unhealthy diet or food 

pattern. Children do understand and are able to recall a piece of information contained 

in an educational message, for example, "sugar can damage your teeth" or "eating too 

many French fries will make you fat", but they are unable, though, to comprehend 

fully its relevance to their own behavior as they are threatened with a possible 

outcome that may occur sometime in a future that is far beyond their own experienced 

temporal horizon (Pudel & WestenhOfer, 2003; see also Anderson, Milburn, & Lean, 

1995; as an example for an attempt to overcome some of these obstacles cf., e.g., 

Pudel's 2002 book). 

Anderson and her colleagues (Anderson, Milburn, & Lean, 1995) point out that 

for nutrition information to be effective it is vital that consumers are able to translate 

their knowledge into practical applications in terms of the selection and preparation of 

foods on a daily basis. If individuals know, for example, that they should avoid ingest

ing too many fatty foods, to have an effect, this knowledge needs to be complemented 

by information on, for example, which foods contain much or little fat or how they can 

be cooked with as little fat as possible. 

Little debate appears to have been devoted as yet to the psychometric properties 

of tests measuring nutrition knowledge (for an exception see, e.g., Parmenter & 

Wardle, 1999); for example, it may be questioned whether 12 ("Ernahrungswissen", 

2005) or 13 (DGE, 2004) items in a test are representative of the universe of all possi

ble items from a domain that is lacking clear definition. In spite of that, it appears that 

individuals do have some relevant knowledge (e.g., Anderson, Milburn, & Lean, 1995, 

p. 110), even children can classify foods appropriately according to a learned but not 

really comprehended system of stereotypes (e.g., Pudel & Westenhiifer, 2003, pp. 43-

45). A representative survey carried out recently in Germany ("Ernahrungswissen", 

2005), however, claims to have detected substantial gaps in nutrition knowledge. 
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Other recent surveys carried out in Germany (DGE, 2004) and in the UK 

(Wardle, Parmenter, & Waller, 2000) have testified that nutrition knowledge is deter

mined by, for example, sex with women being more knowledgeable than men or by 

SES with a higher status coming along with more knowledge. Also, there are indica

tions that an increase in knowledge is indeed correlated with, for example, (a) physio

logically more positive food patterns (DGE, 2004, pp. 68-72), (b) the intake of more 

vegetables and fruit and less fat (e.g., Gibson, Wardle, & Watts, 1998; Wardle, Par

menter, & Waller, 2000), (c) the intake of more healthy foods and less fast foods 

(Tepper, Choi, & Nayga, 1997), (d) positive breast-feeding beliefs and future inten

tions to breast-feed (Swanson, Power, Kaur, Carter, & Shepherd, 2006), or (e) an 

increase in the intention to buy iron-fortified soy sauce (Sun, Guo, Wang, & Sun, 

2006). 

2.2 Potential Determinants of Mineral Water Intake 

The preceding sections were intended to delineate some of the distinguishable princi

ples that have been found either to shape habitual human nutrition behavior during 

socialization or even to have an immediate influence on its performance in a concrete 

situation. The latter can occur, for example, when a person, after having been on a 

long walk in hot weather conditions, is in a state of strong dehydration and experi

ences genuine homeostatic thirst which may cause him or her to accept and drink 

anything potable on offer, no matter if that beverage belongs to the person's relevant 

set of habitually consumed products, if it promises good value for money, if its flavor 

is liked, or if it possesses some other usually relevant property; in this particular situa

tion, any potable fluid may be ingested in order to quench the thirst. 

Basically, all principles of the acquisition of nutrition behavior may take effect 

during the whole course of life, enabling individuals to constantly adapt to minor or 

major changes of their environment and of themselves. But most importantly, the 

genetic predispositions, the individual learning history including the acquisition of 

cultural norms and values, the impact of environmental conditions experienced 
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throughout life, and any past interactions of them, they all merge into the psychologi

cal endowment that a person brings to a situation where he or she performs nutrition

related behavior. The following sections are aimed at supplying a frame of reference 

for the analysis of interindividual variation in nutrition behavior across a given sample 

of individuals in a historically specified context. 

Nutrition Behavior: A Sequence of Forced-Choice Actions 

Given the persistent abundance of easily available and storable foods in a country like 

Germany, the performance of nutrition behavior almost always necessitates an act of 

choice which is to be made not only between ingesting a food or beverage or not 

ingesting it but which also includes a decision between one or more possible alterna

tive products (Pudel & Westenhi:ifer, 2003). 

Yet, because the process of food provisioning needs to be imagined as a se

quence of consecutive interdependent activities, there are decisions to be made at 

"each of the stages from shelf to stomach, and beyond" (Marshall, 1995b, p. 12). For 

example, before individuals can make up their minds and choose from what their 

refrigerator or a restaurant's menu offers, a variety of other decisions have to be made. 

Decisions are required on the kind and structure of the next meals, if any, that are 

planned to be prepared in the household, or else on another way of obtaining food like 

dining in a restaurant, eating in the household of some friends or members of the 

family, ordering a meal from a fast food delivery service, or eating take-away food. 

Individuals need to choose the shop they go to, which implies the potential availability 

of only a subset of all food products on the market because many products or brands 

are selectively sold in some supermarket chains while in others they are not; in the 

shop, they select from what is currently available on the shelves at the time they are 

shopping. 

When preparing a meal at home, choices again need to be made between the 

foods stored in the household and the quantities with which they are used as ingredi

ents or components of a meal. Even when a meal is on the table or on the plate, an 

51 



individual may still choose to eat from one component but not from the other. By the 

same token, when eating out of home, decisions need to be made on the restaurant or 

another place to go to, on selecting from the meals and beverages offered on the menu, 

on whether to ask the waiter for the fulfillment of a special request, and so forth ( cf. 

Marshall, 1995b, pp. 6-7). 

In addition, decisions are often and not only in relation to children delegated to 

some members of a household who are designated to be responsible for food shopping 

and its preparation, which does not mean, however, that the delegating household 

members, including children, were not able to influence the food shoppers' actual 

choices (Kaur & Singh, 2006). The matter is made more complicated by the fact that 

individuals are not fully consistent in their preferences for foods and in the choices 

they make between them, but rather they tend to vary the foods they select for con

sumption in a systematic way (e.g., Conner & Armitage, 2002, p. 8; Koster, 2003). 

One of the principles that potentially underlie systematic variation in food choice was 

already explicated above: sensory-specific satiety (e.g., Hetherington & Rolls, 1996), 

which, in consequence, may trigger variety-seeking behavior (e.g., van Trijp, 1995; 

see also below). 

In any case, as has already been pointed out (see chap. 1.1 ), humans are only 

suboptimally equipped to accomplish the task of food choice in a health-maintaining 

way under the conditions of abundantly available and easily accessible food products. 

It is also to be feared that Marshall (1995b) is still right with his statement that he 

came up with more than a decade ago about the state of affairs of research into food 

choice: "Despite the economic, political, social and nutritional importance of ... [food] 

choices relatively little is known about food choice, other than the fact that individuals 

are conservative in their selection given the abundance of edible foods" (p. 3). 
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The Personality Triad of Nutrition Behavior 

Whenever individuals act within a given context or situation in relation to food or to 

nutrition in general, their behavioral performance may be conceived of as depending 

on three sources of influence: (a) the person, (b) the situation where the behavior is 

performed, and (c) the object the behavior is related to, that is, the food or any other 

nutrition-related matter (e.g., Bell & Meiselman, 1995; Conner & Armitage, 2002; 

Meiselman, 2006; Meiselman, Mastroianni, Buller, & Edwards, 1999; Shepherd, 1990, 

1999). 

The factor person encompasses interindividual differences in (a) psychological 

and sociological aspects like, for example, personality, attitudes, beliefs, preferences, 

mood, experience, habits, expectations, involvement, life-style, values, education, 

knowledge, or sociodemographic characteristics (e.g., age, sex, or social class); and 

differences in (b) physiological parameters like, for example, hunger, post-ingestive 

effects, satiety, hormone levels, or food allergies; and also differences in (c) sensitivity 

to and acceptability of sensory properties of the food as well as perceptions of its 

image, its value for money, and the like (Bell & Meiselman, 1995, pp. 292-299; Con

ner & Armitage, 2002, pp. 5-8; Meiselman, 2006; Shepherd, 1999, p. 808). 

The situation or the environment may refer to such broad determinants as relig

ion, culture, or social milieu and to economic factors like availability, price, or adver

tising (Conner & Armitage, 2002, pp. 5-7; Shepherd, 1999, p. 808); but it can also 

denote the immediate impact of characteristics of the physical surrounding (i.e., of the 

spatiotemporal address) within which the action unfolds like, for example, food pack

aging, plate shapes, menus, signs, texts providing information, decor, illumination, 

noise or music, efforts required to obtain food in relation to its location, or social 

facilitation (Bell & Meiselman, 1995, pp. 299-305; Meiselman, 2006; Wansink, 2004). 

The food and its sensory properties like appearance, taste, or texture and its 

overall acceptance were the primary targets of the early attempts at understanding food 

choice. While in the meantime it has been acknowledged that other factors like social, 

temporal, or environmental aspects are similarly if not more crucial to food choice 
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(Bell & Meiselman, 1995, p. 293), the relevance of the foods and their characteristics 

is still appreciated. According to Conner and Armitage (2002, pp. 6-7), the physical 

and chemical composition of a food is relevant to food choice in three ways: (a) It 

strongly determines the perception of the sensory properties of the food, which, in 

tum, influences a food's likability in different consumption contexts; the food-specific 

composition of nutrients may also have (b) post-ingestive physiological consequences 

such as, for example, satiety or sickness and also (c) post-ingestive psychological 

consequences like, for example, sleepiness or alteration in mood; both of these latter 

effects may influence subsequent food choices and intake. 

When considering these potential sources of interindividual behavioral variance 

it becomes apparent at first sight that they will not operate independently of each 

other, a fact which is also acknowledged by the authors cited above, who supply corre

sponding illustrations with their views of the interrelations of these factors ( cf. Bell & 

Meiselman, 1995, p. 294; Conner & Armitage, 2002, p. 6; Shepherd, 1999, p. 808). 

For example, (a) the factor food may as well be conceptualized as being amal

gamated with the situation because foods are a part of the physical environment until 

they are ingested, and they are perceived by means of exteroception including taste 

and smell before and even while being ingested; (b) aspects of the environment like 

religion or culture will most likely operate through the person as they have been an 

important determinant of an individual's socialization before a specific food is eventu

ally chosen in a given situation; (c) likewise, determining a product's value for money 

is not only dependent on its objective retail price, it also depends on its perceived 

performance which is being held against the background of an individual's expectation 

of that performance, which serves as a benchmark and depends itself upon, among 

other things, that individual's prior consumption experiences (cf., e.g., Homburg, 

2001); (d) dissatisfaction with the food chosen in a given situation may cause a person 

to avoid or change that situation in the future or to alter the food if that is feasible; 

similarly, (e) if a food that has been chosen and ingested in one situation may affect 

physiological or psychological parameters and, in consequence, an individual's choices 

in subsequent situations, then there is an obvious relation between choices in both 
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situations mediated by the individual; and finally, (f) in whichever way one might 

conceptualize what exactly constitutes a setting or a situation or the environment, it 

will not happen to an individual and exert its influence independently of that person 

(cf. Meiselman, 2006). 

This latter point is immediately evident when thinking about the situations of an 

individual's food choice and intake in the course of a day or a week: The places where 

and the times when food is purchased, prepared, and eaten do not follow each other 

simply at random; quite the contrary, these places reappear in a highly stable and 

predictable temporal order for most people. For example, it is very usual for most 

people to have their breakfast, if at all, on a weekday morning, each day in the same 

place such as their home or their workplace, or at the most in a very limited number of 

different places like their home, their workplace, and the home of a friend or some 

member of their family. Also, the selection of food items that are available for choice 

in a situation like the domestic breakfast is very limited and consistent day after day 

without much of a surprise as it has been stocked up prior to the breakfast by the 

consuming person himself or herself or by the household member who is responsible 

for food shopping. On the other hand, people differ very much from each other in 

terms of where, when, and with whom they have their breakfast: Hardly anybody has 

breakfast with the same person at the same time and in the same place every day with 

the important exception of members of a person's reference groups such as members 

of the same household or colleagues in the workplace. 

Yet, the stability of food patterns over the last few decades in Germany and in 

other Western societies, specifically that of the rigid three-meal regime, has been 

recurrently questioned in recent years because there are some indications of its general 

destructuration. Although the three classical meals still form the basic pattern today, it 

is suggested that they are increasingly being supplemented or substituted by between

meal snacks and consumption out of an individual's home (DGE, 2004; Hayn, Em

pacher, & Halbes, 2005; Meyer, 2002; Nestle Deutschland AG, 1999; but cf. Mestdag, 

2005), a tendency which is sometimes referred to as "snacking and grazing" or "eating 

on the move". But any increase in the diversity of eating places does not at all imply 

55 



that they will happen to the individual in a completely unsystematic fashion, rather 

they will be deliberately varied to a certain degree by the person as are the foods that 

are consumed for a meal. 

In more general terms, the question of how much of the variance in any given 

behavior is dependent on variance in parameters related to the person as opposed to 

those related to the situation attracted a lot of attention in the course of the person

situation debate (e.g., Buse & Pawlik, 1996; Epstein & O'Brien, 1985; Laux, 2003; 

Pervin, 2003), which was sparked off by Mischel's publication in 1968. In his book, 

Mischel (1968) challenged the traits of personality psychology as useful units for 

predicting an individual's behavioral performance in a specific situation provided the 

behavioral criterion was not measured via the same medium as the trait that is, not by 

means of another questionnaire; and also, he questioned the presence of enough cross

situational consistency of behavioral performance in different situations to warrant the 

existence of personality traits. 

During the ensuing controversy between trait protagonists, on the one side, and 

situationists, on the other side, who claimed that either traits or situational factors, 

respectively, were the predominant determinants of an individual's behavior in a given 

situation, several issues were clarified, two of which are of relevance in the context of 

this study: First, individuals and the situations they experience throughout their lives 

are not orthogonal to each other; that is to say, in the extramural world outside the 

laboratory persons are not arbitrarily assigned to situations as has been argued already 

above in relation to nutrition behavior, rather individuals vary systematically in terms 

of the type of situations they stay in and the frequency and duration with which they 

do it (Pawlik, 1978). Also, they are capable of interacting with situational parameters; 

that is, they may select situations, learn how to deal with them, and eventually modify 

them effectively (e.g., Laux, 2003). 

And second, much of the dispute was fueled by argumentations based on em

pirical data that were analyzed at the level of single acts of behavior, single occasions, 

single situations, or questionnaire items, all of which carry a substantial share of spe

cific variance which is unrelated to the assumed underlying trait and thus is considered 
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as error variance that renders the obtained measures less reliable. In consequence, 

when the attention was drawn away from analyzing single measures to examining 

aggregated scores, sufficient empirical support to the subsistence of both the predic

tive validity of the trait concept and the cross-situational consistency of behavior could 

be given (e.g., Ajzen, 2005a; Epstein, 1979, 1980, 1983; Epstein & O'Brien, 1985). 

Today there no longer seems to exist much doubt about the basic adequacy and 

usefulness of the trait concept for the analysis of interindividual differences both in 

academic psychology and in industrial and organizational psychology (Funder, 2001); 

recently, it has been applied successfully to a wide range of real-life outcomes such as 

alcohol abuse or job performance (pp. 199-200). Consequently, the person-situation 

debate "can at last be declared about 98% over" (Funder, 2001, p. 199). 

But there remains some lack of clarity about the nature and the potential num

ber of traits (Pervin, 2003). Buse and Pawlik (1996; Pawlik, 1982) emphasize that 

whenever factor analysis was applied in order to derive traits, its mathematical ap

proach to decompose the measure of a behavioral act of an individual in a specific 

situation or an individual's answer to a questionnaire item had always taken into ac

count both the person and the situation, from Spearman's reasoning at the onset of the 

20th century onwards; put in other words, factor-analytic research into traits was never 

interested in the behavioral performance of an individual isolated from the situation in 

which the behavior is performed. Still the number and kind of traits that can be de

rived from factor analyses is questionable as they depend on, among other things, the 

quantity and quality of the data that are submitted to the procedure. These data are 

usually based on questionnaire items or ratings both of which are constructed by the 

researcher and thus obviously reflect his or her a priori assumptions. Some researchers 

criticized the factor analytic approach to the determination of traits on these and other 

grounds, and some even polemized "that the method is comparable to putting people 

through a centrifuge and expecting the 'basic stuff to come out (Lykken, 1971; Tom

kins, 1962)" (Pervin, 2003, p. 64). 

Despite any substantial differences between them, Ajzen (2005a) stresses the 

similarities between the concepts of traits and attitudes as "both terms refer to latent, 
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hypothetical constructs that manifest themselves in a wide variety of observable re

sponses" (p. 6). Because of this, the principle of aggregation needs to be applied to the 

measurement of attitudes and their corresponding behavioral criteria too in order to 

enhance the predictability and cross-situational consistency of behavior investigated in 

the context of attitudes. Ajzen (2005a, p. 88) recognizes the principle of aggregation 

as a special case within a wider framework of what he calls "the principle of compati

bility" (Ajzen, 2005a, b) which requires both the predictor and the criterion to be 

measured at the same level of generality or specificity. Being at the same level, in this 

sense, means that both match in terms of four facets of behavior: (a) the target that the 

behavior or disposition is directed at, (b) the particular actions considered, (c) the 

context in which the action takes place, and (d) the time when the action occurs (pp. 

85-86). This principle seems to correspond to the bandwidth concept of a trait (e.g., 

Pervin, 2003, p. 62): The wider the range of behaviors is that is covered by a trait 

measure, the wider the range of behaviors needs to be which make up the measure of 

the behavioral criterion and which may need to be sampled on different occasions or in 

different situations in order to arrive at a high level of predictive validity. In conse

quence, a trait or attitude measure with a wide bandwidth will often have little fidelity, 

that is, it will be a poor predictor of a particular behavior in a specific situation (e.g., 

Pervin, 2003, pp. 434-435). 

From the point of view of personality psychology, the distinction between the 

person, the situation, and the food as potential determinants of an individual's food

related behavior may as well be shortened to the three elements that constitute the 

"personality triad" (Funder, 2001, p. 21 0) of the empirical study of personality: (a) the 

person, (b) the situation including the food, and (c) the food-related behavior. There is 

no clear-cut rule that helps to decide which of these elements might be the better 

candidate to serve as the dependent variable in empirical research because all three are 

inevitably interrelated to one another, a fact which is acknowledged by interactionism 

which tries to integrate the positions of the trait protagonists and the situationists (e.g., 

Buse & Pawlik, 1996; Laux, 2003). 

In any case, the personality triad is unbalanced in terms of the attention that has 

58 



been paid by psychologists to its three elements in research and theory up to now. 

While many efforts were made to measure and characterize the psychological structure 

of persons resulting in a huge body of findings that allow for detailed analyses of 

differences between and within persons (cf., e.g., Amelang & Bartussek, 2001; Laux, 

2003; Pervin, 2003), comparatively little is known about situations and even less about 

behaviors (Funder, 2001), specifically when both are investigated in the natural envi

ronments of real life outside the laboratory (Pawlik, 1978, 1988). 

As for the situations, there is no generally accepted classification system avail

able that allows for the psychological separation of one naturally occurring situation 

from another; instead, what constitutes a situation is usually defined individually by 

the researchers according to the particular objectives of their studies (Buse & Pawlik, 

1996; Meiselman, 2006; Pawlik & Buse, 1996; see also Schwenkmezger, Eid, & 

Hank, 2000). Buse and Pawlik (1996; Pawlik & Buse, 1996), for example, make a 

distinction between a setting, which denotes the objectively identifiable physical and 

social criteria that make up the spatiotemporal address where a behavior is performed 

but without making a reference to this behavior, for example, being at home in the 

living room with the family, and a situation, which is a combination of a setting and a 

centrally performed behavior, for example, being at home in the living room and 

having breakfast with the family (cf. Buse & Pawlik, 1996, pp. 274-275; Pawlik & 

Buse, 1996, p. 362). Funder (2001) criticizes the approach researchers typically make 

when they try to account empirically for a situation's influence on a behavioral crite

rion by applying simple subtraction: All variance in a behavioral criterion in a given 

study that cannot be explained by the personality variables measured in the study "is 

assigned to the situation by default" (p. 211) even if no situational parameters were 

ascertained; but by the same token, the residual variance might equally well be as

signed to personality variables not measured in the study or to error of measurement. 

Behaviors, the third component of the personality triad, are inescapably embed

ded in situational contexts in which they are performed, and similar to the case of 

situations, it appears to be a scientific challenge to identify one behavioral segment 

reliably and discern it meaningfully from another in the stream of naturally occurring 
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behaviors and experiences under real-life conditions (Buse & Pawlik, 1996; Pawlik, 

1988; Pawlik & Buse, 1996). 

Pawlik (1988; see also Pawlik & Buse, 1996) elucidates six peculiarities that 

characterize a person's stream of behavior and experience in his or her natural habitat 

and that need to be taken into consideration when planning to explore it: First, when 

individuals move through their habitats, their natural stream of behavior is nonstation

ary in space and thus requires mobile equipments for data collection. Second, the 

stream of behavior unfolds continuously over time and can feature behaviors or ex

periences like moods which may vary reliably within less than a second and which 

may continue to do so for minutes or hours without giving an observer an intuitively 

appealing cue for its segmentation and recording. Third, the stream of behavior cannot 

be recorded meaningfully as a single score because it unfolds in more than one dimen

sion and hence it needs to be subdivided ex ante into significant behavioral elements 

or variables according to the purpose of the study and based on results of preliminary 

studies if necessary. 

Fourth, as behaviors unfold over time, a coherent sequence of them may consti

tute an intentionally executed action which is aimed at attaining a particular goal, and 

several different behavioral sequences can be imagined to be aimed at achieving the 

same objective and thus to represent different variants of the same action. For exam

ple, the feeling of homeostatic thirst may trigger fluid-seeking behavior with the pur

pose of quenching the thirst, yet many sequences of behavior may be carried out to 

attain this goal; while some persons may buy mineral water from a kiosk and drink it 

from the bottle, others may squeeze out the juice from oranges and pour it into a glass 

to drink it, while some others may still drink water straight from their bathroom tap 

using their hands to collect it. All of these different sequences of behavior represent 

behavioral transpositions of the same action. Things can become more complicated 

when one action is nested in another, for example, when making fresh orange juice in 

the kitchen forms an integrated part of the overarching action of breakfast preparation 

for the family; also, an action may be carried out in parallel with another action as may 

be the case, for example, when getting mineral water from the kiosk and drinking it is 
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executed while being busy with an ongoing discussion with an accompanying friend. 

Moreover, when ascertaining the stream of behavior in situ, simultaneous 

recording of any relevant setting parameters is required as well to understand how 

behavior unfolds in relation to variations in its potential situational triggers and barri

ers. Finally, many periods of the stream of behavior are not intended to be perceivable 

publicly, specifically when they unfold in the privacy of a person's home. In order to 

gain access to the behaviors performed in these situations too, it is not only necessary 

to obtain the consent of the participants, which is obligatory anyway from both the 

ethical and the legal points of view, but it is practically inevitable to make them ob

serve and record their behaviors themselves instead of deploying other persons as 

observers. 

In spite of the irresolvable interrelations between the persons and the environ

ments they live in, Buse and Pawlik (1996, p. 274; see also Funder, 2001) advocate the 

separation of person-related versus situational sources of variance and the determina

tion of their relative shares of explained variance in empirical research into naturally 

occurring inter- and intraindividual differences in human behavior and experience. 

The remaining sections in this chapter will review findings from previous 

research into determinants of food consumption in an affluent society like Germany. 

Because to date there has already been published a huge body of detailed though not 

very much interrelated results on the topic in the scientific literature, only an anthology 

of some prominent findings including an outline of their underlying theoretical con

cepts can be given. The overview will focus on approaches and theories that may be 

hypothesized to be of particular importance to the objective of the present study be

cause they seem to be matured enough to have the capability of predicting mineral 

water consumption and to foster the understanding of interindividual differences in 

mineral water intake. Consequently, whenever they are available, special attention will 

be paid to results related to beverage or mineral water consumption. 
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Person-Related Determinants of Nutrition Behavior 

Global Personality Traits 

Although an agreement on a definition of the trait concept will hardly be achievable, 

in most general terms, traits may be imagined to be broad and temporally stable 

dispositions of an individual that determine his or her particular behaviors consistently 

across a variety of situations (cf., e.g., Ajzen, 2005a; Amelang & Bartussek, 2001; 

Colman, 2003, p. 750; Pervin, 2003); and they may be seen "as constituting the basic 

units for describing individual differences in personality" (Pervin, 2003, p. 67). On the 

face of it, it seems to be a promising idea, therefore, to tum to personality psychology 

and look for contributions that general personality traits might be able to make to the 

explanation of interindividual differences in nutrition-related behavior (Diehl, 1993, 

pp. 80-81 ). Attempts of this kind were in fact made in the early years of research into 

food choice and its potential outcomes like overweight and obesity. 

For example, Shepherd eta!. (Shepherd & Farleigh, 1986; Shepherd, Farleigh, 

& Stockley, 1985) explored the relationship between salt intake and personality meas

ures obtained from Cattell's 16PF questionnaire and from the Eysenck Personality 

Inventory. They found correlations between the intake of salt and the second order 

factors Anxiety and Tough Poise from the 16PF and the Extraversion and Neuroticism 

scales from the Eysenck Personality Inventory, respectively, but their absolute values 

did not exceed r = .46 at the most, and the results were not fully unambiguous in the 

authors' own view. Diehl (1980, pp.106-109; 1993, p. 81) reviewed a couple of studies 

with similar objectives, but overall, their findings resemble those reported by Shepherd 

et al. (Shepherd & Farleigh, 1986; Shepherd, Farleigh, & Stockley, 1985): Correla

tions between personality and nutrition-related variables were either not significantly 

different from zero or only of low values without much practical explanatory rele

vance, and the results were not fully consistent, either. 

Because the majority of these studies may be presumed to have been designed 

without paying adequate attention to the principles of aggregation or compatibility (see 
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above), it is not surprising to see that their results are merely touching or marginally 

breaking the "presumed .30 barrier" (Epstein & O'Brien, 1985, p. 516) for the magni

tude of correlation coefficients which are typically obtained when attempting to pre

dict items of very specific behavior from measures of broadband traits (e.g., Ajzen, 

2005a; Epstein, 1979, 1980, 1983; see also Mischel, 1968). Ajzen (2005a) summarized 

that this endeavor "has, as a general rule, turned out to be a frustrating experience ... , 

and many an investigator has given up in despair" (p. 36). 

Recently, other authors (van den Bree, Przybeck, & Cloninger, 2006) did find 

some associations between personality measures obtained from the Temperament and 

Character Inventory TCI and more or less healthy eating patterns derived from claimed 

frequencies of the consumption of 90 items or groups of food, but most of them van

ished as soon as demographic and life-style variables were taken into account. 

Diehl and his colleagues (Diehl, Paul, & Daum, 1984) reviewed dozens of 

studies which had targeted the interrelation between relative body weight (i.e., the 

ratio of body weight to body height or the deviation of the body weight from a prede

fined norm, respectively) and scores on psychometric personality scales like those 

from the Minnesota Multiphasic Personality Inventory MMPI and from other instru

ments like, for instance, anxiety and depression scales. The rationale behind this ap

proach is that a positive energy balance (i.e., when an individual's energy expenditure 

is lower than his or her energy input), which may lead ultimately to an increase in 

body weight up to severe forms of obesity, can be readjusted either by changing food 

patterns, particularly by decreasing the intake of foods which are dense in energy, or 

by increasing physical activities like exercise or labor. For accomplishing the former, 

and in the opinion of the authors the more easily achievable, goal (Diehl, Paul, & 

Daum, 1984, p. 220), it might be helpful to know whether there exist any significant 

differences in personality structure between persons having an unproblematic body 

weight versus those being overweight or obese. From their meta-analysis, these re

searchers concluded that the relationship between personality and relative body weight 

is statistically insignificant or at least inconclusive with the exception of severely 

obese individuals who tend to score above the test norms on nine of the ten clinical 
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scales of the Minnesota Multiphasic Personality Inventory MMPI. 

Diehl and Paul (1985) also conducted primary research in Germany with the 

Freiburg Personality Inventory FPI to complement the findings from their literature 

review. After having controlled for age and education, these authors drew the conclu

sion "that (as long as there are no severe degrees of obesity) the individual's deviation 

from a medical or aesthetical body weight norm is virtually independent from person

ality traits" (Diehl & Paul, 1985, p. 14) as measured by the Freiburg Personality Inven

tory FPI. Two decades later, other authors arrived at very similar bottom lines regard

ing overweight, obesity, and control of body weight (Ajzen, 2005a, p. 37; Pudel & 

WestenhOfer, 2003, pp. 136-137). 

While salt intake or the preference for particular food items may be much too 

specific a behavior to be predictable from personality traits, research conducted into 

potential determinants of body weight is complicated by the fact that the criterion is 

not an observable behavior but a potential outcome of various behaviors which food 

patterns are only part of. With respect to fluid intake, unfortunately, the relationship 

between personality measures and beverage consumption has been explored only 

rarely, with the exception of research into alcohol abuse (Diehl, 1993, p. 81). 

In conclusion, Diehl (1993, p. 81) corroborated what he had prefigured already 

years earlier (Diehl, 1980, p. 109): Food preferences as well as the kind and volume of 

consumed foods and beverages appear to be largely independent of personality meas

ures ascertained by means of questionnaires. 

In the meantime, however, some nutrition-specific traits or trait-like disposi

tions have been suggested that claim to influence clinically inconspicuous nutrition 

behavior, and corresponding scales or questionnaires have been developed to measure 

them. Among those which have attracted considerable attention in the scientific com

munity are (a) dietary restraint, (b) variety-seeking tendency, and (c) food neophobia, 

all of which have been found to be dispositions of long-term stability over periods of 

many months and also across major changes in life-style (Cox & Anderson, 2004, p. 

157; Meiselman, Mastroianni, Buller, & Edwards, 1999). 
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Dietary Restraint 

From the beginning of written history onwards, virtually all aspects of the female body 

have been regarded as something to control, to master, and to reshape. Until the 1960s, 

attempts to achieve this goal were made mainly by utilizing mechanical devices like, 

for example, corsets, breast-binding, bras, or in China foot-binding (Ogden, 2003). In 

the 1960s, however, "women were allowed and even expected to release their bodies 

and to resort to the natural support of flesh and muscles. And then there came the 

bikini and along with it ['manifestly anorectic' ("die manifest magersiichtige", Pudel & 

Westenhofer, 2003, p. 196)] Twiggy was launched enthusiastically onto the fashion 

scene. Suddenly at the beginning of an era of natural control and natural support, 

women were told that they should not have any flesh to control or support" (Ogden, 

2003, p. 106). 

Whereas the proportion of fabric-covered areas of the body, be it with beach

wear or with other types of clothing, was gradually reduced, the ideal of a body's 

beauty was not relinquished. Being generally slim while having a socially acceptable 

pattern of fat distribution at the same time has been and still is both a prerequisite for 

and an indicator of being high-capacity, attractive, and happy (Pudel & W estenhOfer, 

2003, p. 194). This ideal is communicated by the various media, and according to 

Ogden (2003), it is created and perpetuated by what she calls the "dieting industry" (p. 

107) which encompasses the senders of corresponding messages like, for instance, 

book authors, magazine publishers, dieting clubs, or the food industry. To comply with 

the changing whims of the fashion world from the 1960s onwards, women who were 

dissatisfied with their bodies now "had to change their actual bodies and this is where 

dieting raised its head" (Ogden, 2003, p. 106). 

It is noteworthy that in affluent Western societies the liberation of the female 

body from mechanical devices for the correction of its shape and from social con

straints to veil most of its parts behind clothes coincides historically with an increasing 

availability of foods that are dense in calories and thus put individuals at an increasing 

risk of becoming overweight or obese, which is synonymous with an increasing likeli-
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hood of developing physical characteristics that are considered as something that 

requires reshaping (cf. Diehl, 1993, pp. 71-72). 

When body dissatisfaction creates a desire to change the shape and to reduce or 

at least to maintain the weight of one's body, this aim can be achieved either by in

creasing energy expenditure or by decreasing energy (i.e., food) intake, although most 

likely, successful weight reduction will require extensive behavior modifications in 

both domains (cf., e.g., the self-report of former German state secretary Fischer, 

1999). Decreasing energy intake translates into dieting which, in tum, implies cogni

tively controlling and overriding signals of hunger or appetite. A temporarily stable 

food pattern of eating less by being recurringly on a low-calorie or otherwise slimming 

diet or by habitually integrating dieting behavior into everyday nutrition behavior is 

called, at the level of overt behavior, restrained eating (Conner & Armitage, 2002, pp. 

81-82; Ogden, 2003, pp. 113-114; Pudel & WestenhOfer, 2003, pp. 177-179). 

At the trait or disposition level, the intention or tendency to establish and to 

maintain such a food pattern by exercising cognitive control over one's eating behavior 

is called dietary restraint (e.g., Hill, Weaver, & Blundell, 1991; Pudel & Westenhbfer, 

2003, p. 178; Smith, Williamson, Bray, & Ryan, 1999; Stunkard & Messick, 1985, p. 

78; Tepper, Choi, & Nayga, 1997; Westenh6fer, 1991; Westenhbfer, Stunkard, & 

Pudel, 1999), cognitive (dietary) restraint (e.g., De Castro, 1995a; Uihteenmiiki & 

Tuorila, 1995; Lauzon et al., 2004; McLean, Barr, & Prior, 2001; Moreira, de 

Almeida, & Sampaio, 2005; Stunkard & Messick, 1985, p. 71), or cognitive control of 

eating behavior ("kognitive Kontrolle des EBverhaltens", Pudel & Westenh6fer, 1989; 

Stunkard & Messick, 1985, p. 76). 

Dietary restraint has been found to be widely spread in affluent Western socie

ties particularly among females but also among males and even in adolescents and in 

children as young as nine. The wish to restrain one's eating is basically driven by two 

motives: (a) maintaining health or preventing diseases and (b) complying with per

ceived aesthetic norms in general, which means maintaining or increasing physical 

attractiveness for other persons in particular. The other side of this coin is that, as 

individuals aim at reducing or maintaining their body weight, dietary restraint and 
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dieting behavior are associated with alterations in nutrition behavior and, in conse

quence, in the composition of nutrient intake, which have been found to put individu

als at the risk of becoming affected by nutrient deficiencies (i.e., reduced ingestion of, 

e.g., zinc, calcium, magnesium, folate, or vitamins due to lower consumption rates of, 

e.g., fruit, vegetables, cereals, or dairy products) while living in an environment of 

abundantly available foods (e.g., Cox & Anderson, 2004; Diehl, 1993; Kroke & Gun

ther, 2006; Ogden, 2003; Pudel & WestenhOfer, 2003). 

At least since the onset of the 20th century, overweight and obesity have been 

recognized as a major health hazard; U.S. life-insurance companies were among the 

first who found a positive relationship between overweight and mortality (Pudel & 

WestenhOfer, 2003). One measure to determine whether a person is overweight or 

obese is the body mass index (BMI), which is defined as the ratio of the body weight 

to the squared body height (BMI = kg I m2; e.g., RKI, 2005a, p. 7). This parameter 

appears frequently in research reports, but it does not, however, take the proportion of 

body fat explicitly into account, although the volume of fat and its pattern of distribu

tion, but not weight per se, are considered as the main causes for diseases associated 

with overweight and obesity. Several other ways of estimating the share of body fat 

have been developed instead, for example, measuring waist circumference or bio

electrical impedance (e.g., Ogden, 2003; Pudel & WestenhOfer, 2003; RKI, 2005a). 

According to WHO guidelines, BMI values between 18.5 and 24.9 are consid

ered as normal weight, overweight is defined as BMI values ranging from 25.0 to 

29.9, and values of 30.0 and above indicate obesity (e.g., Ogden, 2003, p. 133; RKI, 

2005a, p. 8). Results from large-scale health surveys reveal that more than half of the 

German population is at least overweight, and ca 20% are obese (RKI, 2005a, p. 9). 

While BMI, overweight, and obesity increase with increasing age, the prevalence of 

obesity decreases with increasing social status; also, younger cohorts are more affected 

by obesity than older generations. The variation of BMI values above the range of 

normal weight (i.e., BMI >= 25) is clearly associated with an increased morbidity and 

mortality risk. These relationships are similar in other affluent countries like the US or 

the UK (e.g., DGE, 2004; Diehl, 1993; Ogden, 2003; RKI, 2005a; Seidell & Visscher, 
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2004). 

In contrast to the increasing epidemic-like prevalence of obesity in the popula

tion, the positive image of corpulent persons in Germany as being, for example, 

wealthy, successful, humorous, or even-tempered people has faded throughout the last 

few decades. Also, there has emerged a large discrepancy between real and ideal 

weight, particularly in females. The ideal body weight of a woman, from the female 

point of view, corresponds to a BMI between 18 and 20, but less than 20% of all 

women in Germany have a BMI in that range; and only women with a BMI below 20, 

as opposed to those with a higher value, do not want, on average, to reduce their body 

weight (Pudel & Westenhi:ifer, 2003, pp. 194-198). But also in men, Pudel and 

Westenh6fer (2003) detected a "collective dissatisfaction" ("kollektive Unzufrieden

heit", p. 197) with their own body weight. Obviously, the strong social pressure to 

have a slim and "good looking" body tends to make both women and men feel dissatis

fied with their own physical appearance, which leads to a widely spread "collective 

dieting behavior" ("kollektives Diatverhalten", Pudel & WestenhOfer, 2003, p. 190). 

Ironically, men appear to prefer women with a body weight that is clearly above the 

weight that women themselves wish to have and that they believe men prefer (Diehl, 

1993, p. 72). 

The theoretical framework within which the concept of dietary restraint was 

developed is named restraint theory, which is concerned with the explanation of food 

intake, particularly in relation to overweight, obesity, and disinhibition of control of 

eating behavior. One key issue in this context that needs to be understood psychologi

cally at the individual level is the apparent coexistence of (a) perceived social pressure 

to reduce one's own body weight, (b) dietary restraint, and (c) overweight or obesity in 

the same population. Not quite unexpectedly, the interrelations between these phe

nomena have been found to be complex. For example, it has been demonstrated ex

perimentally that individuals scoring high on dietary restraint are indeed able to eat 

less or at least not more than unrestrained eaters; but under certain conditions as when 

a person ingests a high-calorie preload (i.e., a food given to that person in an experi

mental mock taste test) prior to being offered another food for ad-libitum consumption 
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or when a person experiences emotional distress, restrained eaters may loosen their 

self-imposed control and disinhibition of eating behavior may occur, which can result 

in overeating. In fact, overeating has been described as a behavioral feature that is 

characteristic of restrained eaters, and consequently dietary restraint has been sug

gested to be a determinant of obesity (e.g., Conner & Armitage, 2002; Ogden, 2003; 

Pudel & Westenhi:ifer, 2003; Westenhi:ifer, 1996). 

While trying to disentangle some of the seemingly contradictory findings re

lated to dietary restraint, Westenhi:ifer (1991, 1996) put forward a differentiation be

tween two aspects of restraint, namely rigid versus flexible control. Individuals exer

cising rigid control are characterized by following a dichotomous "all or nothing" 

principle: They either adhere to a strict dietary regime or they do not care very much 

about what and how much they eat; they either have a meal or they skip it; they tend 

not to respect their own needs related to food, and their expectations of the success of 

a diet may be unrealistically high. Flexible control means that individuals try to re

strain their daily food intake while enjoying the full variety of foods; when they eat 

more than they intended, they will try to cut down on the size of the next meal; they 

tend to select low-calorie foods; in general, they incorporate dieting into their daily 

food-related routines (Pudel & Westenh6fer, 2003, pp. 214-216; Westenhi:ifer, 1991, 

p. 53). High rigid control has been found to be associated with, for example, high BMI 

and more frequent binge-eating episodes; high flexible control, on the other hand, is 

associated with low BMI and less frequent binge-eating episodes (Smith, Williamson, 

Bray, & Ryan, 1999; Timko & Perone, 2005; Westenhi:ifer, Stunkard, & Pudel, 1999). 

There are three established instruments available to determine where a person 

stands on the trait of dietary restraint (Pudel & Westenhi:ifer, 2003; Westenhi:ifer, 

1996): (a) the Restraint Scale (Herman & Polivy, 1975), (b) the Dutch Eating Behavior 

Questionnaire (van Strien, Frijters, Bergers, & Defares, 1986; German version by 

Grunert, 1989), and (c) the Three-Factor Eating Questionnaire (Stunkard & Messick, 

1985). The latter questionnaire is also obtainable in a translated, validated, normed, 

and published German version ("Fragebogen zum EJ3verhalten" [FEY], Pudel & 

Westenhi:ifer, 1989) of which "Scale 1: 'Cognitive control of eating behavior, re-
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strained eating behavior"' ("Skala 1: 'Kognitive Kontrolle des EJ3verhaltens, geztigeltes 

EJ3verhalten"' [FEY scale 1], Pudel & WestenhOfer, 1989, p. 7) was used for ascertain

ing dietary restraint in the present study (for item wordings see Appendix Bl, Ques

tions H33, H34, and H35). 

This scale comprises 21 items, summated scores can range from 0 to 21 points. 

Persons scoring high on the scale are characterized by a distinctly restrained and to a 

large extent cognitively controlled eating behavior, while those with low scores tend to 

exhibit spontaneous unrestrained eating behavior that is controlled by appetite and 

satiety (Pudel & Westenhi:ifer, 1989, p. 8). The scale does not, unfortunately, allow for 

the separation of rigid from flexible control. Pudel and Westenhi:ifer (1989, p. 33) 

recommend to administer the FEY not only in the context of clinical research but also 

when carrying out basic research. 

Cognitive dietary restraint measured by the Three-Factor Eating Questionnaire 

(i.e., the original English version of the FEY scale I) was found to show substantial 

convergent validity with the restraint subscale of the Dutch Eating Behavior Question

naire and with actual energy intake (Hill, Weaver, & Blundell, 1991, p. 190; Westen

hOfer, 1996, pp. 27-28; Williamson et a!. 2007). Pudel and Westenhi:ifer (2003, pp. 

200-203; WestenhOfer, 1996, pp. 30-33; see also Pudel & Westenhi:ifer, 1989) found 

that higher scores on the German FEY scale 1 were associated with lower energy 

intake, in general, and with lower fat intake, in particular ( cf. Tuschl, Laessle, Platte, 

& Pirke, 1990), which were derived from 7-day dietary diaries that respondents kept 

while living in their natural environments (N > 45,000; ca 85% women), and that 

higher scores tended to be associated with lower BMI (N> 35,000; women only). 

In addition, high scores on the restraint scale of the Three-Factor Eating Ques

tionnaire were found to be associated with, for example, (a) higher consumption of 

vegetables and less intake of energy (Moreira, de Almeida, & Sampaio, 2005); (b) 

lower overall food intake, especially with lower intake of fat and carbohydrate, and 

with lower estimated stomach contents (De Castro, 1995a; Legg, Puri, & Thomas, 

2000); (c) healthier eating patterns (van den Bree, Przybeck, & Cloninger, 2006); and 

(d) higher 24-hour urinary cortisol excretion in healthy premenopausal women lending 
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support to the hypothesis that constantly trying to monitor and control food intake may 

result in the experience of more distress as opposed to exercising less control 

(McLean, Barr, & Prior, 2001). 

When analyzing consumer survey data by means of path analyses, higher scores 

on FEY scale 1 were found to be positively related to the image of fruit yoghurt and 

negatively to that of Coca Cola, both of which, in tum, influenced claimed intensities 

of their respective consumption in a positive direction; however, FEY scale 1 scores 

were directly related neither to consumption intensities nor to BMI (Riepe & Lam

precht, 2001; cf. Davis, Patte, Levitan, Reid, Tweed, & Curtis, 2007). In another 

study, cognitive restraint was found to be related to the reported, but not to the desired, 

use of certain food groups like butter or margarine (Uihteenmiiki & Tuorila, 1995). 

Furthermore, based on a six-item short form of the restraint scale of the Three

Factor Eating Questionnaire, high cognitive restraint scores were associated positively 

with the consumption of green vegetables and negatively with French fries and sugar 

consumption (Lauzon et a!., 2004); using a different six-item version of the scale, 

Tepper, Choi, and Nayga (1997) found that high restrainers were more likely to con

sume "healthy" foods and less likely to ingest whole-fat dairy or meat products, eggs, 

fast foods, fats and oils, and regular sodas. Consistent with this latter finding, Tuorila, 

Pangborn, and Schutz (1990), who investigated differences in beliefs and food con

sumption patterns between users of regular versus diet sodas, concluded "that users of 

diet sodas constitute a population whose food consumption is regulated by various 

constraints, worries and guilt" (pp. 6-7). 

Variety-Seeking Tendency 

The theme of variety seeking is not new to the analysis of consumption behavior; it 

has been sounded at least since the first half of the 19th century when British econo

mist Senior stated in his law of variety that consumers' desires are aimed more at 

diversity than at quantity (Helmig, 2001, p. 311). Variety-seeking tendency as a per

son-related, trait-like disposition is concerned with the explanation of variation in 
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observable product choice behavior (cf., e.g., Haseborg & MaBen, 1997; McAlister & 

Pessemier, 1982), particularly in the context of the selection and consumption of food 

products (e.g., Biinsch, 1995; Cox & Anderson, 2004; van Trijp, 1995). 

Variation in food choice behavior can be observed when a person's purchase or 

intake behavior is monitored over time: Regular consumers of a given food category 

vary their choices across occasions within their relevant sets of products. An individ

ual's relevant set consists of all products from a category that can be substituted for 

each other because they promise to be capable of satisfying the same need state. For 

example, regular consumers of ice cream products are unlikely to eat exclusively one 

type, brand, or flavor of ice cream, or when preparing hot dinner, hardly anybody will 

always prepare either rice or potatoes or pasta as the starchy side dish; rather, indi

viduals are most likely to vary their choices. A basically brand-loyal consumer of a 

particular chocolate-coated industrial ice cream lolly with a vanilla-flavored core 

usually bought from a kiosk may eat, from time to time, a scooped strawberry-flavored 

ice cream in a cup with a topping of whipped cream on a bed of fresh strawberries 

from an ice cream parlor; and even the most convinced user of mashed potatoes might 

double-check their suitability as a starch component to go with Chinese chop suey. 

Variety seeking refers to comparatively short-term alterations in product choice 

as opposed to long-term changes of consumption styles across the life-span (Biinsch, 

1995, pp. 343-344). These short-term fluctuations can roughly be subdivided into two 

categories: derived varied or extrinsically motivated behaviors versus direct varied or 

intrinsically motivated behaviors. Extrinsically motivated behaviors may be performed 

due to a wide range of reasons all of which have one thing in common: They are aimed 

at an expected increase in utility or satisfaction resulting from the immediate conse

quences of the behavioral change; the change, in this case, is a means to the end of 

attaining or avoiding an anticipated state or goal. Reasons of this kind can be, for 

instance, unavailability of the previously chosen product or dissatisfaction with its 

performance, an increase of its price, a decrease of a competing product's price, or a 

change in a household's nutrition-related budget between two purchase occasions, time 

constraints on the purchase or consumption situation, differing needs or changing 
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preferences of different household members, and so forth (Biinsch, 1995; McAlister & 

Pessemier, 1982; van Trijp, 1995). This is what variety-seeking tendency is not about. 

In the context of the present study, in contrast, it is related to intrinsically moti

vated behavioral variation which van Trijp (1995) called "true variety-seeking behav

ior" (e.g., p. 11). "Variation in behavior is intrinsically motivated if the consumer 

engages in this behavior for the value inherent in the process of brand [or product] 

switching per se" (van Trijp, 1995, p.6); switching behavior, in this case, "is rewarding 

in and of itself' (McAlister & Pessemier, 1982, p. 314), regardless of which specific 

product is chosen and what the consequences of its consumption might be. It is not 

dependent on changes in preferences for products, brands, or flavors, it is performed 

"because the consumer 'simply' wanted to have 'something different"' ("wei! der Kon

sument 'einfach mal etwas anderes' haben wollte", Helmig, 2001, p. 311 ). It should be 

noted, however, that in empirical research, extrinsical and intrinsical sources of moti

vation may be hard to separate from each other as they may both exert their influence 

simultaneously on the same behavioral act (Biinsch, 1995, p. 344). 

Variety-seeking behavior in relation to product consumption is conceptualized 

as a special case of exploratory behavior that is driven by (a) boredom with routinized 

choice behavior, (b) satiation with a product's hedonic attributes, or (c) curiosity due to 

uncertainty about the hedonic and instrumental value of a specific product alternative 

that was not chosen on the last consumption occasion (van Trijp, 1995, pp. 76-81). 

Central to the notion of variety-seeking tendency is the idea of an optimal stimulation 

level which individuals differ in and which they tend to maintain. When the actual 

level of external stimulation is below the preferred level, a person will try to bring the 

actual level into closer correspondence with his or her idiosyncratic optimal level by 

increasing external stimulation through an act of variation in consumption behavior 

(van Trijp, 1995; also, e.g., McAlister & Pessemier, 1982; Steenkamp & Baumgartner, 

1992). 

On the one hand, variety-seeking tendency appears to exert some influence 

when fashionable or socially conspicuous articles like, for instance, clothing, pop 

music, or perfumes are selected; but on the other hand, it seems to play a leading role 
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particularly in the determination of choice behavior in relation to goods or services 

that stimulate many senses at the same time as is the case with certain types of voy

ages, like cruises, or with foods. And in affluent societies with their overwhelming 

quantity and diversity of food products on offer, there is comparatively little risk of 

inadequate need satisfaction associated with choosing different food items on different 

buying occasions because the vast majority of these items meet consumers' elementary 

expectations (Bausch, 1995; van Trijp, 1995). 

It was found, for example, that consumers who ate or bought many different 

items of one food category like brands or varieties of bread spreads, cheese, soups, 

vegetables, or sodas tended to consume many of the other categories too, a result 

which confirmed at least some moderate cross-product consistency of variation in food 

choice behaviors (correlations ranged from r = .25 tor= .60, p < .01; Rozin & Mark

with, 1991; van Trijp, Liihteenmaki, & Tuorila, 1992). But it was also found in several 

studies that not all categories of food products were able to trigger variety-seeking 

behavior to the same degree (van Trijp, 1995, p. 101). For example, van Trijp (1994; 

see also Inman, 2001; van Trijp, Hoyer, & Inman, 1996) could demonstrate that vari

ety-seeking behavior is more likely to occur for food products that vary substantially in 

terms of their sensory appeal (e.g., types of soup like tomato, mushroom, or chicken 

soup, or types of nonalcoholic beverages like cola, bitter lemon, or mineral water) as 

opposed to those that show only slight sensory variation (e.g., brands of tomato soup 

or brands of mineral water). 

Variety in food intake forms an essential aspect of an omnivore's nutrition, and 

one of the principles that may underlie systematic variation in food choice was already 

explicated above: sensory-specific satiety (e.g., Hetherington & Rolls, 1996; see also 

chap. 2.1). Variety-seeking tendency is hypothesized to be closely related to this con

cept (e.g., Cox & Anderson, 2004; Lahteenmaki & van Trijp, 1995) because sensory

specific satiety results in the state of a suboptimal stimulation level which "can effec

tively be resolved by switching to products with dissimilar sensory attributes" (van 

Trijp, 1995, p. 105). This assumption is supported by the above-mentioned findings 

(Inman, 2001; van Trijp, 1994; cf. Zandstra, de Graaf, & van Trijp, 2000) indicating 
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that consumers tend to switch more intensively between the different levels of a "sen

sory-interactive attribute" (Inman, 2001, p. 117) like flavor as opposed to different 

levels of an attribute like brand, which usually do not cause comparable variability in 

sensations, provided that the flavor is kept constant. 

There exist several well-established methods for measuring and modeling 

variety-seeking behavior (e.g., Haseborg & Mal.len, 1997; Helmig, 2001; van Trijp, 

1995); among them is van Trijp's (1995; see also van Trijp & Steenkamp, 1992) 

variety-seeking scale (V ARSEEK-scale) which is intended "to quantify consumers' 

variety-seeking tendency with respect to foods" (van Trijp, 1995, p. 135). This 8-item 

scale was thoroughly developed according to the standards of psychology's classical 

test theory (cf., e.g., Gulliksen, 1950; Lienert, 1989). While adhering explicitly to 

Ajzen's principle of compatibility (van Trijp, 1995; cf. Ajzen, 2005a; also, see above), 

the VARSEEK-scale is conceptualized as a domain-specific instrument with a narrow 

bandwidth to ascertain true (i.e., intrinsically motivated) variety-seeking tendency in 

food choice. 

Van Trijp and his colleagues made use of confirmatory factor analysis, in addi

tion to the traditional techniques of test construction, to determine, for example, the 

unidimensionality, temporal stability, and construct validity of the scale (Steenkamp & 

van Trijp, 1991; van Trijp, 1995; cf. Homburg & Giering, 1998). These authors (van 

Trijp, 1995, pp. 142-154; see also Steenkamp & van Trijp, 1991; van Trijp, Lahteen

maki, & Tuorila, 1992; van Trijp & Steenkamp, 1992) managed to demonstrate the 

convergent and discriminant validity of the VARSEEK-scale within a nomological 

network operationalized by means of (a) indicators of an optimal stimulation level in 

general, (b) indicators of an optimal stimulation level in relation to consumption be

havior in particular, and (c) indicators of variation in actual food choice. They found, 

for example, scores of the VARSEEK-scale being significantly stronger associated 

with three out of four measures of claimed variability in actual food choice than Zuck

erman's Sensation Seeking Scale (e.g., Zuckerman, 1994; cf. Amelang & Bartussek, 

2001; Schneider & Rheinberg, 1996), which is a broader measure (i.e., not specifically 

conceptualized in the context of food choice) for ascertaining behavior aimed at 

restoring an individual's optimal stimulation level (van Trijp, 1995, pp. 147-148). 
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The V ARSEEK-scale appears to have been developed and initially used in a 

Dutch version. There is an English translation available (e.g., van Trijp, 1995, p.139), 

which was also applied in empirical research (Meiselman, Mastroianni, Buller, & 

Edwards, 1999); there was a Finnish translation used (e.g., Uihteenmaki & van Trijp, 

1995; van Trijp, Lahteenmaki, & Tuorila, 1992); and recently, the scale was translated 

into German, and its psychometric properties were examined (Riepe, 2003). In the 

present study (see Appendix B1, Question H32), the items were administered using a 

7-point rating scale that ranged from 1 (strongly disagree) to 7 (strongly agree). Thus, 

scale scores could range from 8 to 56 points with higher scores indicating a higher 

degree of intrinsically motivated variety-seeking tendency in food choice. Wordings of 

the items in English and in German are shown in Table 1. 
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Table 1 

Item Wordings of the VARSEEK-Scale 

English 

I. When I eat out, I like to try the most unusual items, even ifi am not sure I would like them. 

2. While preparing food or snacks, I like to try out new recipes. 

3. I think it is fun to try out food items one is not familiar with. 

4. I am eager to know what kind of foods people from other countries eat. 

5. I like to eat exotic foods. 

6. Items on the menu that I am unfamiliar with make me curious. 

7. I prefer to eat food products I am used to. (R) 

8. I am curious about food products I am not familiar with. 

German 

I. Wenn ich zum Essen ausgehe, probiere ich gerne die ungewohnlichsten Speisen aus, auch wenn 
ich nicht sicher bin, class ich sie m6gen werde. 

2. Bei der Zubereitung von Haupt- oder Zwischenmahlzeiten probiere ich gerne neue Rezepte aus. 

3. Es mach! Spa!3, Lebensmittel auszuprobieren, die ich nicht kenne. 

4. Es interessiert mich sehr, was fiir Speisen die Menschen in anderen Uindern essen. 

5. Ich esse gerne exotische Speisen. 

6. Gerichte auf einer Speisekarte, die ich nicht kenne, machen mich neugierig. 

7. Ich esse am liebsten Lebensmittelprodukte, die mir vertraut sind. (R) 

8. Ich bin neugierig aufLebensmittelprodukte, die mir nicht vertraut sind. 

Note. English from van Trijp (1995, p. 139), German from Riepe (2003, p. 45). 

(R) =Reversed item. 

The V ARSEEK-scale shows acceptable levels of internal consistency for two 

administrations of both the Dutch version (Cronbach's a= .89 and .91, resp., van Trijp, 

1995, p. 144) and the Finnish version (a = .86 and .87, resp., Liihteenmiiki & van 

Trijp, 1995; van Trijp, Liihteenmaki, & Tuorila, 1992); for the English version, consis

tency in the same sample on three different occasions ranged from a = .83 to a= .88 

(Meiselman, Mastroianni, Buller, & Edwards, 1999). For the German translation, 
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similar values in two different samples could be established (a = .86 and .87, resp., 

Riepe, 2003). Test-retest correlations for the English version ranged from r = .61 to r 

= .72 (intervals: 3 and 4 months; Meiselman, Mastroianni, Buller, & Edwards, 1999). 

The Sensation Seeking Scale (e.g., Zuckerman, 1994) was constructed as a 

method for measuring behavioral correlates of striving for intensive, new, and varied 

experiences and of trying to avoid boredom in general (e.g., Schneider & Rheinberg, 

1996) and as such was also used in the attempt to predict food-related behaviors from 

broad traits in the early years of research into food choice (e.g., Gniech, 2002, pp. 74-

75; Logue, 2004, pp. 83-84; Schubert & Godersky, 1996, pp. 106-107; Zuckerman, 

1994, pp. 252-257). 

For example, Kish and Donnenwerth (1972) found that persons scoring high on 

the Sensation Seeking Scale tended to prefer more stimulating foods like spicy, sour, 

or crunchy items. This result was basically corroborated by Logue and Smith (1986), 

who, in their sample of New York State University students, were also able to estab

lish positive correlations between sensation seeking and the liking for nonordinary 

American cuisine like Middle Eastern or Japanese food. Quite similarly, using a Japa

nese translation of the Sensation Seeking Scale, Terasaki and Imada (1988) found 

substantial correlations between sensation seeking and preferences for nonordinary 

Japanese cuisine like Middle Eastern, Mexican, or Korean food in their sample of 

Japanese students. Raudenbush, van der Klaauw, and Frank (1995) reported sensation 

seeking to be positively associated with the number of foods their respondents liked 

and negatively with the number of those they would not try. Otis (1984), however, 

generally failed to demonstrate significant relationships between sensation seeking and 

willingness to taste unusual food items, and, similar to other researchers (e.g., Ajzen, 

2005a; Diehl, 1980, 1993; Pudel & Westenhbfer, 2003; see above), she came up with 

the conclusion "that food adventurousness is best accounted for by highly specific 

attitudes about food rather than general personality measures" (p. 739). 

78 



Food Neophobia 

Complementary to sensory-specific satiety, which may trigger intrinsically motivated 

variety-seeking behavior (see above), food neophobia "is a conservative force, operat

ing to keep the organism's feeding behavior 'locked in on a safe track' ... (Schulze and 

Watson, 1995, p. 230)" (Pliner & Salvy, 2006, p. 75; see also chap. 2.1); it thus con

tributes to "the observation that consumers do not exploit their freedom in [product] 

choice to its full extent" (van Trijp, 1995, p. 3). 

At the trait level, food neophobia denotes "a relative preference for familiar 

over novel foods that is stable over time and consistent across situations" (Pliner & 

Salvy, 2006, p. 76) or a "reluctance to eat and/or avoidance of novel foods" (Pliner & 

Hobden, 1992, p. 105). At the level of observable behavior, it is predictive of the 

willingness to try foods that an individual is unfamiliar with, particularly those of a 

different ethnic or of animal origin; it is operationally defined as the average degree of 

willingness to taste a number of (novel) food items presented to a respondent in a 

laboratory setting (Cox & Anderson, 2004, pp. 158-159; Pliner & Salvy, 2006; see 

also Martins, Pelchat, & Pliner, 1997; Pliner & Pelchat, 1991; Potts & Wardle, 1998). 

While neophobic persons tend to rate familiar foods (e.g., salad dressings) with novel 

flavors significantly lower for hedonic attributes than neophilics, the rank order of the 

acceptability scores of the foods with different flavors is similar for both neophobic 

and neophilic persons (Henriques, King, & Meiselman, 2009). 

Food neophobia has been demonstrated to be distinguishable from, though 

related to, finickiness or pickiness, which is the tendency to reject food items that an 

individual is familiar with (Pliner & Salvy, 2006, pp. 81-82; see also Dovey, Staples, 

Gibson, & Halford, 2008; Potts & Wardle, 1998; Raudenbush & Frank, 1999; Rauden

bush, van der Klaauw, & Frank, 1995). 

Liking for a novel food or willingness to try it can be increased when indirect 

information about the food is supplied; this kind of information may be descriptive, or 

promising a good taste experience, or praising beneficial consequences following the 

ingestion of that food (e.g., Martins, Pelchat, & Pliner, 1997; McFarlane & Pliner, 
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1997; Pelchat & Pliner, 1995; Pliner & Salvy, 2006, p. 77; Tuorila, Meiselman, Bell, 

Cardello, & Johnson, 1994; Tuorila, Meiselman, Cardello, & Lesher, 1998; cf. 

Tuorila, Andersson, Martikainen, & Salovaara, 1998). 

As was already indicated above (see chap. 2.1), repeated exposure to (the flavor 

of) a novel food item is quite likely to result in increased likability of and preference 

for that item, provided that ingesting the food has not been followed by negative gas

trointestinal consequences like those, for example, that lead to an acquired taste aver

sion. Being repeatedly exposed to a novel food may be considered as a way of provid

ing direct nonverbal sensory information about the sight, smell, and taste of that food; 

a process that is equivalent to the mere exposure effect. With increasing number of 

exposures an individual learns that the novel food is safe, that is, it does not cause 

illness. Such positive experiences following the contact with novel foods may general

ize to the willingness to taste other novel foods and may thus reduce food neophobia, 

although this reduction has been shown to be only temporarily effective in children 

(Birch, 1999, pp. 49-51; Ogden, 2003, pp. 28-29; Pliner & Salvy, 2006, pp. 77-78; 

Reverdy, Chesnel, Schlich, Koster, & Lange, 2008; see also Birch, McPhee, Shoba, 

Pirok, & Steinberg, 1987; Pliner, Pelchat, & Grabski, 1993; cf. chap. 2.1 ). 

Social influence is another factor that may influence food neophobia in humans. 

It was found, for instance, that the willingness to accept a novel food can be increased 

in children when they watch their mothers, teachers, or their peers eating that food 

first; similar results were obtained from research with adults. Furthermore, the amount 

of novelty in the eating situation can have an impact on food neophobia: Children 

were found to be more likely to accept a novel food from their mothers than from an 

experimenter whom they were not acquainted with (Birch, 1999, pp. 51-53; Pliner & 

Salvy, 2006, pp. 78-80). Pliner and Salvy (2006, p. 80) hypothesize that one function 

of this principle is to facilitate the acceptance of a novel food; it was found, for exam

ple, that adding a familiar flavor to a novel food may increase a person's willingness to 

try it. This reasoning aligns reduction of food neophobia with the principle of flavor

flavor learning that was already described above (see chap. 2.1 ). 

Food neophobia was found to be correlated (a) with the presumed trait of gen-
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era! neophobia, which is the preference for familiar situations and people or the un

willingness to experience new situations and people, respectively (Koivisto Hursti & 

Sjoden, 1997; Pliner & Hobden, 1992), and (b) with the willingness to engage in a 

wide variety of nonfood-related activities (Raudenbush, van der Klaauw, & Frank, 

1995). Yet, these latter authors could not establish associations between food neopho

bia and the traits measured by the Eating Disorder Inventory EDI; also, they found no 

relationship between food neophobia and dietary restraint as measured by a revised 

version of Herman and Polivy's (1975) Restraint Scale. There are some indications 

that food neophobia, at both the trait and behavioral level, is positively related to both 

state and trait anxiety (e.g., Galloway, Lee, & Birch, 2003; Pliner & Hobden, 1992; 

Pliner & Salvy, 2006, p. 86), though other authors (e.g., Potts & Wardle, 1998; 

Raudenbush, van der Klaauw, & Frank, 1995) failed to corroborate these findings. 

There is evidence for food neophobia to be negatively related to sensation 

seeking as measured by Zuckerman's (e.g., 1994) Sensation Seeking Scale (e.g., Pliner 

& Hobden, 1992; Raudenbush, van der Klaauw, & Frank, 1995; see also Pliner & 

Salvy, 2006, pp. 83-86) and to other measures based on the concept of an optimal 

stimulation level like the Change Seeker Index CSI (Backstrom, Pirttila-Backman, & 

Tuorila, 2004, pp. 77-79) or, which is of particular relevance here, van Trijp's (e.g., 

1995; see above) VARSEEK-scale (Meiselman, Mastroianni, Buller, & Edwards, 

1999; cf. Nicklaus, Boggio, Chabanet, & Issanchou, 2005). This latter finding is fully 

in line with the idea of the omnivore's dilemma (see chap. 2.1): If the principles of 

sensory-specific satiety, which may trigger true variety-seeking behavior (see above), 

and food neophobia are theoretically linked to each other in an antagonistic way, a 

negative correlation between measures of both principles is plausible to emerge em

pirically. 

Also, individuals scoring high on food neophobia were found to be more likely 

to be phenylthiocarbamide PTC tasters and to show lower pre-ingestive flow of saliva 

when expecting to ingest food as opposed to persons scoring low on this trait 

(Raudenbush, Corley, Flower, Kozlowski, & Meyer, 2003). These findings suggest 

that there may be systematic physiological differences between persons scoring high 
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and low on food neophobia. Recently, variation in food neophobia has also been 

shown to have a substantive genetic basis (Knaapila eta!., 2007). 

While food neophobia, in combination with sensory-specific satiety, appears to 

have served an adaptive purpose for the human species during evolution (see chap. 

2.1), Pliner and Salvy (2006, p. 87) reckon that this disposition may nowadays have 

outlived its usefulness, because in the mean time culture has taken over its protective 

function by preventing individuals from encountering dangerous items in their natural 

environments that look like edible substances although they are not. Today, food 

neophobia may even be maladaptive because there are indications that a reduced 

acceptance of novel foods may be associated with a decreased diversity of nutrient 

intake and a lower willingness to make dietary changes in a positive direction (Pliner 

& Salvy, 2006, pp. 86-87; Raudenbush & Frank, 1999, p. 261). It was found, for 

example, that food neophobia is negatively related to the consumption of vegetables 

and fruit (Cooke, Wardle, Gibson, Sapochnik, Sheiham, & Lawson, 2004; Galloway, 

Lee, & Birch, 2003), to the intake of vitamin E (Falciglia, Couch, Gribble, Pabst, & 

Frank, 2000), and to the range of food preferences as well as to healthful food prefer

ences overall (Russell & Worsley, 2008). 

There do not seem to exist many instruments to ascertain interindividual differ

ences in the extent to which individuals are food neophobic: The apparently most 

often applied method is Pliner and Hobden's (1992) Food Neophobia Scale (FNS), a 

questionnaire consisting of 10 items, which were selected according to the principles 

of classical test theory (cf., e.g., Gulliksen, 1950; Lienert, 1989); a similar type of 

scale was derived by Raudenbush, van der Klaauw, and Frank (1995), but it did not 

receive much attention in the literature (for an exception see Potts & Wardle, 1998). 

Frank's research group (e.g., Raudenbush & Frank, 1999; Raudenbush, van der 

Klaauw, & Frank, 1995; see also Pliner & Salvy, 2006, pp. 80-81) also developed the 

Food Attitudes Survey FAS which is based on a list of familiar and novel foods each 

of which respondents have to evaluate in terms of whether they like, dislike, or won't 

try it, with the total number of each of these evaluations across all foods forming a 

variable; an approach that Potts and Wardle (1998) named the "list heuristic" (p. 79). 
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In addition, Pliner and her colleagues (Pliner & Salvy, 2006, p. 80) developed a ques

tionnaire to assess the degree of neophobia in children. 

Pliner and Salvy (2006) claim that the FNS, which was used in the present 

study, has been "extensively validated" (p. 81). It was demonstrated, for example, (a) 

that this scale is indeed able to predict willingness to try or choice of, respectively, 

novel foods (e.g., Martins, Pelchat, & Pliner, 1997; Pliner & Hobden, 1992; Rauden

bush & Frank, 1999; Tuorila, Uihteenmaki, Pohjalainen, & Lotti, 2001; Tuorila, 

Meise1man, Bell, Cardello, & Johnson, 1994; but cf. Flight, Leppard, & Cox, 2003; 

Tuorila, Andersson, Martikainen, & Salovaara, 1998); (b) that the FNS is related to the 

serving of common and uncommon foods in the household (Koivisto & Sjoden, 1996; 

Koivisto Hursti & Sjoden, 1997); (c) that the scale is meaningfully related to physio

logical parameters, one of which, salivation, serves as an indicator of a person's ce

phalic phase response when he or she is preparing for the ingestion of food (Rauden

bush, Corley, Flower, Kozlowski, & Meyer, 2003); and (d) that the FNS shows con

vergent validity with the above mentioned list heuristics (Raudenbush et a!., 1998, 

cited in Pliner & Salvy, 2006, p. 81; Potts & Wardle, 1998, p. 86). 

The original English version of the FNS was developed and applied in samples 

of Canadian students (Pliner & Hobden, 1992). Since then, it has been used in many 

populations worldwide, for example, in samples of U.S. nonstudent individuals (e.g., 

Ritchey, Frank, Hursti, & Tuorila, 2003; Tuorila, Meiselman, Bell, Cardello, & John

son, 1994; Tuorila, Meiselman, Cardello, & Lesher, 1998), in student samples in 

Australia (Flight, Leppard, & Cox, 2003) and in the UK (Meiselman, Mastroianni, 

Buller, & Edwards, 1999), as well as among general consumers in New Zealand (Pres

cott, Young, O'Neill, Yau, & Stevens, 2002); these latter authors also had the ques

tionnaire translated into Japanese and Chinese and administered it in Japan and Tai

wan. The scale was used in a Finnish (e.g., Backstrom, Pirttila-Backman, & Tuorila, 

2004; Tuorila, Andersson, Martikainen, & Salovaara, 1998; Tuorila, Lahteenmaki, 

Pohjalainen, & Lotti, 2001), a Swedish (e.g., Koivisto & Sjoden, 1996; Koivisto 

Hursti & Sjoden, 1997), and a Dutch version (Schickenberg, van Assema, Brug, & de 

Vries, 2006); also, a basically successful attempt was made to investigate the cross-
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national comparability of test scores from different translations of the FNS by means 

of confirmatory factor analyses (Ritchey, Frank, Hursti, & Tuorila, 2003). 

However, there does not seem to exist a German version of the FNS; hence, to 

apply the scale in this study, the original wordings of the 10 items were translated into 

German (see Table 2). In the present study (see Appendix B1, Question H38), the 

items were administered using a 7-point rating scale again that ranged from 1 (strongly 

disagree) to 7 (strongly agree). Thus, FNS scores could range from 10 to 70 points 

with higher scores indicating a higher degree of food neophobia. 
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Table 2 

Item Wordings of the Food Neophobia Scale (FNS) 

English 

1. I am constantly sampling new and different foods. (R) 

2. I don't trust new foods. 

3. Ifl don't know what is in a food, I won't try it. 

4. I like foods from different countries. (R) 

5. Ethnic food looks too weird to eat. 

6. At dinner parties, I will try a new food. (R) 

7. I am afraid to eat things I have never had before. 

8. I am very particular about the foods I will eat. 

9. I will eat almost anything. (R) 

I 0. I like to try new ethnic restaurants. (R) 

German 

I. Ich probiere standig neue und verschiedenartige Speisen aus. (R) 

2. Ich habe kein Vertrauen zu unbekannten Speisen. 

3. Wenn ich nicht genau weiB, welche Zutaten in einer Speise sind, probiere ich sie nicht. 

4. Ich mag Speisen aus anderen Liindem. (R) 

5. Fremdliindische Speisen sehen meist so seltsam aus, dass ich sie kaum essen mag. 

6. Bei einer Einladung zum Abendessen probiere ich auch Gerichte aus, die mir nicht vertraut sind. 
(R) 

7. Ich habe ein ungutes Gefiihl, wenn ich Speisen esse, die ich zuvor noch nie probiert hatte. 

8. Ich bin sehr wiihlerisch bei der Auswahl der Speisen, die ich esse. 

9. Ich esse fast alles. (R) 

10. Ich probiere geme mal neue, ausHindische Restaurants aus. (R) 

Note. English from Pliner and Hobden (1992, p. I 09), German from the present author. 

(R) =Reversed item. 

The FNS shows acceptable levels of internal consistency (a) for the English 

version (Cronbach's a= .88 in two Canadian samples, Pliner & Hobden, 1992; range 
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across three different occasions in the UK from a = .81 to .85, Meise1man, Mas

troianni, Buller, & Edwards, 1999; a= .89 in a U.S. sample, Tuorila, Meiselman, Bell, 

Cardello, & Johnson, 1994), (b) for the Swedish version (range across different groups 

of respondents from a = .81 to .90, Koivisto Hursti & Sjoden, 1997), and (c) for the 

Finnish version (a= .85, Tuorila, Uihteenmaki, Pohjalainen, & Lotti, 2001; cf. Tuori

la, Andersson, Martikainen, & Salovaara, 1998). Test-retest correlations for the 

English version ranged in the Canadian samples from r = .82 tor= .91 (intervals: 2 to 

15 weeks; Pliner & Hobden, 1992) and in the UK sample from r = .49 tor= .63 (in

tervals: 3 and 4 months; Meiselman, Mastroianni, Buller, & Edwards, 1999). 

Other Dispositions 

There were other nutrition-related scales and questionnaires developed to ascertain 

person-related determinants of eating behavior; however, most of them either appear 

to have been primarily meant to measure clinical aspects of nutrition behavior (for an 

overview see Diehl & Staufenbiel, 1994, pp. 1-6; also Diedrichsen, 1995b, pp. 49-51) 

or do not seem to have received very much attention in the literature (e.g., instruments 

suggested by Mehrabian, 1987; Roininen, Liihteenmaki, & Tuorila, 1999; or Steptoe, 

Pollard, & Wardle, 1995). 

To overcome the apparent shortage of instruments particularly in the German

speaking area, Diehl and Staufenbiel (1994) compiled a collection of scales that were 

intended to cover the majority of those aspects of eating behavior and weight problems 

that were considered as relevant by nutritional psychology (p. 7). They named this 

instrument "Inventar zum EJ3verhalten und Gewichtsproblemen" (lEG; "Eating Behav

ior and Weight Problems Inventory", p. 136). Though the lEG has not yet been exten

sively in use either (for an exception see, e.g., Lehrke, Hubel, & Laessle, 2005), its 

scale 1 "Attitude toward eating (Importance of eating)" (p. 136; "Einstellung zum 

Essen [Stellenwert des Essens]", p. 20; [lEG scale 1]) was administered in the present 

study. It consists of 10 items (for item wordings see Appendix B1, Question H38; the 

items appear on the questionnaire in alternating order with the items of the FNS). 
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Response format for this instrument was again a 7-point rating scale which ranged 

from 1 (strongly disagree) to 7 (strongly agree). Thus, lEG scale 1 scores could sum 

up to values from 10 to 70 points with higher scores indicating a more positive attitude 

towards eating, that is, eating is judged as being more significant for a person's well

being and zest for life. The scale was found to have a sufficient degree of internal 

consistency with Cronbach's a= .85 (Diehl & Staufenbiel, 1994, p. 20). 

At this point the question may arise as to why the lEG scale 1, which clearly 

refers to the concept of attitude in its scale title (English translation given by the scale 

authors themselves, Diehl & Staufenbiel, 1994, p. 136), and personality traits are 

mentioned here in the same breath, although it was already indicated above that both 

are similar though distinguishable notions. While the concept of attitude will be given 

more attention to when explicating models of food choice (see below), for the moment 

the explanation may suffice that all nutrition-specific scales mentioned in the present 

context appear to have been developed from a distinctly applied-psychological point of 

view (i.e., how much do they help to identify meaningful determinants of nutrition 

behavior) rather than from a puristically theoretical perspective (i.e., to what extent do 

they comply with basic concepts of academic psychology). Some of their items resem

ble those that are typically used to ascertain an attitude, others look like typical items 

from a personality inventory; or put in Meiselman, Mastroianni, Buller, and Edwards' 

(1999) words: "the distinction between attitude (with its evaluative component) and 

trait (with its dispositional component) seems to blur for these [FNS and V ARSEEK-] 

scales" (p. 7). 

Moods and Emotions 

Although there is no general agreement on what exactly is a mood as opposed to an 

emotion, and what is not a mood, it can broadly be considered as "a transient episode 

of feeling or affect" (Watson & Clark, 1994, p. 90), "a psychological arousal state 

lasting at least several minutes and usually longer" (Gibson, 2006, p. 1 13), up to hours 

or even days (Ekman, 1994; Watson & Clark, 1994), or a "nonintentional affective 
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state" (Frijda, 1994, p. 60), which provides the "background, the emotional color, to 

all that we do" (Davidson, 1994, p. 52) and which "may appear and persist in the 

absence of obvious stimuli" (Gibson, 2006, p. 114). Emotions, on the other hand, "can 

be defined as short-term affective responses to appraisals of particular stimuli, situa

tions or events" (Gibson, 2006, p. 114; see also Watson & Clark, 1994, pp. 89-90) 

like, for example, "anxiety, anger, sadness, joy, and disgust" ("Angst, Arger, Traurig

keit, Freude und Eke!", Macht, 2005a, p. 304). Both types of affect have been found to 

be potential antecedents and consequences of food intake (e.g., Gibson, 2006; Grunert, 

1993; Macht, 2005a, b), though in empirical research the distinction between both is 

not always clear-cut (Gibson, 2006, p. 114). 

As an antecedent to food intake, for instance, (a) negative emotions can impact 

eating behavior either in a stimulating or in an inhibiting way (for a literature overview 

see Macht, 2005b, p. I 0), but to date there is no sound explanation of this variability 

available (Macht, 2005b, p. 9); (b) very intensive emotions like strong anxiety inhibit 

nutrition behavior, because they are associated with behaviors and physical reactions 

that are incompatible with food intake (Macht, 2005a); or (c) both positive and nega

tive emotions are able to disinhibit dietary restraint so that persons scoring high on this 

dimension eat more when experiencing emotions than do those scoring lower (Macht, 

2005a, b; see also Patel & Schlundt, 2001). The most common way in which food 

intake may result in a change in mood and arousal as a consequence of eating is the 

"general meal effect" (Gibson, 2006, p. 115) which typically makes an individual 

calm, lethargic, and even sleepy after a satiating meal has been ingested (Gibson, 

2006, pp. 114-115; cf. Cox & Anderson, 2004, pp. 161-163). 

In addition to the lack of agreement about a definition of mood, there is uncer

tainty among researchers about the number and nature of different mood facets. Vari

ous discrete dimensions have been defined, assumed, or empirically derived, for ex

ample, depression, anxiety, hostility, or joy (cf., e.g., Plutchik & Conte, 1989); how

ever, a growing body of empirical evidence justifies the assumption of two broad 

factors that possibly underlie all various distinct mood dimensions: positive and nega

tive affect, "the 'big two' of affect" (Watson & Clark, 1997, p. 269). Yet, the question 
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of whether moods are best conceptualized and measured as uni- or bipolar dimensions 

seems to be debatable; polarity may depend on, among other things, (a) the type of 

rating scale used (e.g., continuously graphical vs. discrete scale points), (b) the number 

of scale points used, (c) the formulation of a scale's verbal anchors and its scale-point 

descriptors, if any, and particularly whether the latter are symmetrically arranged, (d) 

systematic response sets on the part of the respondents, or (e) whether within- or 

between-subject data are analyzed (for a discussion see, e.g., Riepe, 2001, pp. 48-52; 

Watson & Clark, 1997). 

Despite the lack of a commonly accepted definition of mood and the uncer

tainty regarding its factor space, agreement seems to exist on the fact that moods are 

characterized by both between-subject differences in habitual levels (traits) and 

within-subject fluctuations over time (states); the latter need to be distinguished con

ceptually and empirically from error of measurement (see, e.g., Buse & Pawlik, 1991; 

Riepe, 2001; Watson & Clark, 1994, pp. 91-92). Researchers have used different 

strategies for assessing or deriving state and trait measures of mood; one way of arriv

ing at a trait estimate is to measure a person's momentary mood (i.e., his or her current 

state) repeatedly on different occasions and to aggregate these scores (e.g., Eid, 

Schneider, & Schwenkmezger, 1999, p. 284; Zuckerman, 1983). This "resulting ag

gregate variable [can] be treated at a level of conceptual generality comparable to that 

of a trait" (Hedges, Jandorf, & Stone, 1985, p. 433), especially when reports were 

sampled in natural environments (cf. Epstein & O'Brien, 1985). 

A person's momentary mood can reasonably be assessed at any given time 

during his or her waking hours because "waking consciousness is experienced as a 

continuous stream of affect, such that people are always experiencing some type of 

mood" (Watson & Clark, 1994, p. 90). A common way to assess moods is to obtain 

self-reports of subjective experience by means of a mood adjective check list MACL. 

The items of such a list consist of mood adjectives (e.g., "sad") or simple statements 

(e.g., "I feel sad."), and respondents are asked to rate the extent to which they experi

ence each of these emotional qualities, be it at the moment of reporting, for a given 

time interval, or in general. A similar approach, which is also applied in research into 
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food and mood, is to use rating scales (Gibson, 2006, p. 114), which can be anchored, 

for example, by presumed antonyms like good vs. bad. Self-reports like those men

tioned here generally appear to be sufficiently reliable and valid instruments for meas

uring moods (Watson & Clark, 1997). 

In the present study (see Appendix B2), two 7-point scales were administered 

for ascertaining global daily mood and global daily physical comfort; the scales ranged 

from 1 (miserable) to 7 (excellent). However, as mood and physical comfort are likely 

to fluctuate over time, global ratings of this kind will not provide much more than 

rough estimates of what a person has experienced throughout a day. Also, Hedges, 

Jandorf, and Stone (1985) found that overall daily mood ratings were numerically 

closer to the experienced peak mood of a day than to the arithmetic mean of repeated 

mood measurements over that day. Still this unpretentious approach to measuring 

mood was made here in order not to miss out on a basic piece of information on habit

ual emotional differences between individuals that might be associated with differ

ences in nutrition behavior. 

Socioeconomic Status (SES) and Demographic Characteristics 

The SES denotes "a rating of the status of an individual's position in a stratified soci

ety based on a variety of social (e.g., family background, ... , education of parents, 

education of self, values, occupation, etc.) and economic (income of family, of self) 

indices" (Reber, 1995, p. 735). Demography is "the statistical study of human popula

tions with regard to their size and structure, i.e. their compositions by sex, age, marital 

status and ethnic origin" (Jary & Jary, 2000, p. 147). Though from a psychological 

point of view, socioscientific characteristics like these appear to be quite distal sources 

of influence on a person's behavior, which are imagined to exert their power mediated 

by other, more psychological constructs such as attitudes (cf., e.g., Ajzen, 2005a, pp. 

134-136; Conner, 1994; Conner & Armitage, 2002, p. 8), they have nonetheless been 

used to describe and predict nutrition behavior with great success (e.g., Weyrauch, 

1996). 
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As was already pointed out several times throughout this text, there is over

whelming evidence for SES and demographic factors like age, sex, household size, or 

geographic region (e.g., former East vs. West Germany) to have substantial, even 

crucial impact on nutrition behavior and its outcomes (see above and chap. 1; see also, 

e.g., Axelson & Brinberg, 1989, pp. 87-102; Barker, Lawrence, Woadden, Crozier, & 

Skinner, 2008; DGE, 2004, pp. 25-41; Donkin et a!., 1998; Georgiou et a!., 1997; 

Martin, Nieto, Ruiz, & Jimenez, 2008; RKI, 2004) and on health state in general (e.g., 

Schwenkmezger, Eid, & Hank, 2000, pp. 146-148): For example, (a) nutrition knowl

edge, being itself associated with more health-sustaining food patterns, was found to 

be dependent on sex and SES; (b) obesity as a risk factor for severe chronic diseases 

was demonstrated to increase with increasing age and with decreasing SES and to be 

higher in more recently born cohorts; (c) the lower the SES, the more likely that a 

person will be affected by malnutrition, and the more likely that food will be used as a 

reward or punishment in the education of children; and (d) the lower the income, the 

bigger its relative share that needs to be spent for food (Engel's law). 

But most importantly and regardless of its exact definition, poverty (definable, 

e.g., as "the lack of sufficient material and cultural resources to sustain a healthy 

existence", Jary & Jary, 2000, p. 480; for a discussion see, e.g., Hradil, 2001) has been 

identified as a major correlate if not determinant of unfavorable food habits (e.g., 

Barlosius, Feichtinger, & Kohler, 1995; DGE, 2004; Hauber-Schwenk & Schwenk, 

2000; Kohler, Feichtinger, Barlosius, & Dowler, 1997). Poor people, both adults and 

children, in Germany and in other affluent Western societies are at disadvantages in all 

phases of the provisioning, preparation, and consumption of foods and consequently, 

in the intake of nutrients (e.g., Bradley & Corwyn, 2002; Giskes, Turrell, Patterson, & 

Newman, 2002; Hulshof, Lowik, Kistemaker, Ockhuizen, & Hermus, 1995; Hupkens, 

Knibbe, Drop, Diederiks, Stevens, & Ltischen, 1995; Kamensky, Feichtinger, & Zenz, 

2000; Klocke, 1995; Kohler, 1995; Langnase, Mast, & Muller, 1999, 2000; Prattala, 

1995; Turrell, Hewitt, Patterson, Oldenburg, & Gould, 2002). For instance, welfare 

recipients, as opposed to individuals who are not on welfare, tend to eat less whole

grain bread, dairy products, and fruit; their food choices are more dependent on the 
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price, and they pay less attention to the quality and pollutant load of the foods they eat; 

the degree of saturation that can be achieved by eating a food is more important to 

them than the food's nutritive value (Kamensky, 1995; Kamensky, Feichtinger, & 

Zenz, 2000; Lehmktihler & Leonhauser, 2000). 

Several systematic differences in the frequency and volume of the consumption 

of alcoholic and nonalcoholic beverages have been established across different demo

graphic and social-status categories; ingested volumes depend, among other things, on 

the region where a person lives, be it former East versus West Germany or a particular 

federal state (Bundesland), on his or her sex, age, or educational level (Axel Springer 

AG- Mediapilot, 2005; DGE, 2004, pp. 26-31; Diehl, 1996; Diehl, Bloh, & Swider

sky, 1985; Diehl & Elmadfa, 1987; Mensink, Beitz, Burger, & Bisson, 2000, pp. 330-

331 ). It was found, to give an example, that the share of persons drinking more than 

the tolerable upper alcohol intake level (i.e., for women more than 10 g, for men more 

than 20 g of alcohol per day on average; DGE, 2000a, pp. 66-67) is highest (a) among 

middle-aged persons (45 to 54 years) as opposed to other age groups, (b) in men living 

in the former East Germany versus men living in the former West Germany, and (c) 

for women living in big cities (> 100,000 inhabitants) as compared with those who 

live in smaller communities; moreover, the share of persons drinking more alcohol 

than the daily tolerable upper intake level tends to increase with increasing SES in 

both sexes (Burger & Mensink, 2004). 

As for potable water, only little variation in terms of volume of water intake can 

be stated across the age groups (Diehl & Bloh, 1985; Mensink, Beitz, Burger, & Bis

son, 2000, pp. 330-331). While Diehl and Bloh (1985, p. 170) in their older meta

analysis were uncertain as to whether there exist any sex differences in consumption 

quantities at all, more recent data suggest that women drink more water than men 

(Beitz, Mensink, Henschel, Fischer, & Erbersdobler, 2004, p. 50; Mensink, Beitz, 

Burger, & Bisson, 2000, pp. 330-331). The frequency of(mineral) water consumption, 

however, increases slightly with increasing age, and it is higher among persons living 

in the former West Germany compared to those living in the former East and higher in 

women than in men; the share of persons who drink mineral water was found to in-
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crease with increasing level of education, but only in men (Axel Springer AG - Me-

diapilot, 2005; Diehl & Blah, 1985; Diehl & Elmadfa, 1987; Wiistefeld-Wiirfel, 1999, 

pp. 126-129). 

It should be noted that all age-related results reported in the present context 

were obtained from cross-sectionally designed studies and thus do not allow for a 

differentiation between age and cohort effects. 

Among students, who were the target group of the present piece of research, 

women appear to drink mineral (plus table) water slightly more frequently than men, 

while only a small minority of students do not drink any mineral or table water at all 

(see Figure 1). 
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Figure 1. Frequency of claimed mineral plus table water consumption among German students aged 
20 to 39 years. N= 733. Source: Verbraucheranalyse (Axel Springer AG- Mediapilot). Aggregated 
by the present author. 
Note. These shares are based on an older version of the underlying data base (Verbraucheranalyse 
VA 2003/2) because this is closest to the period when the data of the present study were sampled 
(i.e., in 2002). 
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Whilst there do not appear to be too many problems related to ascertaining a 

respondent's age or sex or the size of his or her community, determining theSES is not 

that unambiguously achievable since this is a multidimensional construct (cf., e.g., 

Hradil, 2001). To harmonize the collection and aggregation of corresponding data in 

the fields of epidemiology and adjacent disciplines, recommendations have been 

issued to guide researchers (RKI, 2004). Three dimensions have been found to be the 

most important when establishing an individual's SES: income, level of education, and 

occupational status (e.g., RKI, 2004, chap. 2.2; Schwenkmezger, Eid, & Hank, 2000, 

p. 131). There are at least two basic approaches to its empirical determination: (a) the 

objective method which gathers information on the three dimensions and afterwards 

aggregates it into a single status score and (b) the subjective method which asks re

spondents to assess their SES themselves. Even though all three status dimensions are 

obviously interrelated, they do not fully overlap each other (Schwenkmezger, Eid, & 

Hank, 2000); furthermore, whether any one of them alone or in combination with the 

others is a better predictor of the consumption of a particular type of beverage, may 

depend strongly on the food item under consideration (Schaninger, 1981). 

The empirical part of the present study was carried out among students, who 

will exhibit less variability in their SES compared to the general population due to 

similarities in their living conditions that will have a uniformizing effect on income 

and occupational status; and there should not exist much variability in their educa

tional level either. However, the SES of their families of origin where the students 

were brought up, which is supposed to be an indicator of many sources of parental 

influence on the psychological endowment of an offspring and which should therefore 

partly determine his or her food patterns too ( cf. chap. 2.1 ), should evidence enough 

variability to predict some of the differences between food consumption habits in 

students. In the first phase of their adult lives, when students live independently of 

their families of origin and form their own household, they may not yet have been 

exposed to other factors that frame and alter existing food patterns to a degree that will 

make their original families' influence completely unverifiable. One of these other 

factors may be, for instance, the food habits of persons living together with a student 
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in the same household, because in the long run, diverging food patterns of individuals 

dwelling in the same household tend to mutually assimilate. 

In the present study, several questions were asked to ascertain details of the 

respondents' families of origin (see Appendix B3, Questions N34 to N40), among 

which the subjective assessment of their parents' SES appears to be the most promis

ing (Question N39). This 7-point scale ranged from 1 (lower class [Unterschicht]) to 7 

(upper class [Oberschicht]). Also, respondents were asked to indicate their personal 

net income (Question N41) on a 9-point rating scale ranging from 1 (less than 250 

euros) to 9 (more than 2,000 euros). 

Physical Activity 

"Physical activity is a complex multidimensional form of human behavior, or rather, a 

class of behaviors, that .... has biological consequences. Usually, physical activity 

refers to the movement of large muscle groups, such as when moving the arms and 

legs. Physical activity is generally defined as any bodily movement produced by skele

tal muscles that results in energy expenditure" (Sjostrom, Ekelund, & Yngve, 2004, p. 

85). Physical exercise is a subset of physical activity that is performed with the pur

pose of improving or maintaining physical and mental fitness or health. Sjostrom and 

his colleagues (Sjostrom, Ekelund, & Yngve, 2004, pp. 85-88) distinguish between 

four domains in which physical activity takes place in daily life: (a) occupation (e.g., 

light office work, carpentry), (b) home and garden (e.g., lying while watching tv, snow 

shoveling), (c) transportation (e.g., riding on a train, bicycling), and (d) sport, with its 

competitive character, and leisure (e.g., table tennis, running). 

According to a more global concept that ascribes a health-enhancing potential 

to a wide array of physical activities in an accumulating sense, other authors (e.g., 

RKI, 2005b, p. 7), however, classify physical activities into merely two broad catego

ries: (a) leisure time and recreational activities including sport and (b) occupational 

activities and those related to household chores and transportation. This concept has 

recently attracted more and more attention. Meanwhile, since there is no doubt as to 
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the positive impact of general physical activity on several aspects of physical and 

mental health, behaviors from both of these categories are accepted as equivalent in 

terms of maintaining health or preventing diseases. Physical activities, for example, (a) 

reduce the risk of coming down with cardiovascular diseases, noninsulin-dependent 

diabetes mellitus, colorectal carcinoma, and other severe ailments; (b) reduce the risk 

of becoming overweight or obese; and (c) increase life expectancy and the quality of 

life in general (Fuchs, 2005; RKI, 2005b, 2006; Sjostrom, Ekelund, & Yngve, 2004). 

While the performance of different activities involves different amounts of 

average energy expenditure (measured in, e.g., metabolic energy turnover with a basic 

unit corresponding to the energy expenditure during rest), each of these activities can 

be performed with individually varying degrees of intensity. An increase in metabolic 

energy turnover due to physical activity will lead to an increase in body temperature, 

which the body is able to tolerate only within a very small range, unless sweat is 

evaporated from the skin and water is exhaled from the lungs in order to counteract a 

potentially lethal rise in temperature. Depending on, among other things, the amount 

of energy expenditure and the weather conditions of the surrounding (see below), the 

resulting loss of body water can add up to several liters per day, which need to be 

replenished in addition to the 2 to 2.5 L that are lost during resting energy expenditure 

anyway (e.g., Henrichsmeier & Grothe, 1997; IDM, 2005a; Sjostrom, Ekelund, & 

Yngve, 2004; cf. chap. 1.3). 

Thus, regardless of the psychological determinants that may drive physical 

activity, the extent to which it is actually carried out will affect the maintenance of an 

individual's water balance and may thus ultimately influence his or her choice of 

beverages. The more body water is lost due to physical activity, the more water needs 

to be ingested through beverages, which may result in qualitatively or quantitatively 

differently composed relevant sets of consumed beverages. That is, individuals who 

lose more water due to physical activity may drink other beverages than persons who 

follow a more sedentary life-style, or they may drink the same beverages but with 

different volumes or proportions. And indeed, it is not only recommended to replace 

water losses with particular beverages (like potable water, unsugared herbal teas, or 
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mixtures of water and fruit juice) rather than with others (e.g., alcoholic, caffeinic, or 

sweetened beverages; cf. chap. 1.3), but there are indications that with increasing level 

of sport activity, in Germany, the volumes of potable water and fruit or vegetable juice 

that are ingested do in fact increase while the volume of coffee decreases (Beitz, 

Mensink, Henschel, Fischer, & Erbersdobler, 2004, p. 50). On the other hand, during 

exercise, the consumption of flavored and sweetened beverages was experimentally 

demonstrated to result in increased total fluid intake in comparison to the consumption 

of mineral water (Passe, Hom, & Murray, 2000). 

According to Sjostrom and his colleagues (Sjostrom, Ekelund, & Yngve, 2004; 

see also Oltersdorf, 1995b ), physical activity can be measured either by objective or by 

subjective assessment methods. Objective methods like minute-by-minute heart-rate 

monitoring, which measures an individual's physiological response to activity, or 

motion sensors such as the accelerometer, which directly measures physical activity in 

terms of the acceleration or deceleration of the body in one or more directions, are 

based on technical devices and do not require behavioral reports by a person. Subjec

tive methods like a diary or questionnaire appear to be the only choice in large-scale 

surveys, however, but they need to rely on the ability and willingness of respondents 

or interviewers to recollect or report behavior accurately by means oflanguage. 

In the present study (see Appendix B2), respondents were asked to record the 

total time per day that they were engaged in (a) physical work or labor like occupa

tional activities or activities related to the household or garden and (b) physical exer

cise (in German: "Sport") including the time they may have spent in a sauna. Respon

dents were instructed to record times of strenuous transportation (like walking, bicy

cling), if any, either as labor or as physical exercise according to their preferred point 

of view. No information was obtained on the intensity with which these activities were 

carried out, though. Again, this approach to measure physical activity may not be the 

most sophisticated one, but it is an attempt to get hold of basic information on an 

important behavioral domain as a potential predictor of beverage consumption. 
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Situation-Related Determinants of Nutrition Behavior 

The Eating and Drinking Environment 

As was already explicated above, there does not exist any generally accepted taxon

omy of situations that would allow for a standardized terminology to be used in re

search into the context of food intake (Meiselman, 2006; see also Buse & Pawlik, 

1996; Pawlik & Buse, 1996; Schwenkmezger, Eid, & Hank, 2000; but cf. Bisogni et 

a!., 2007). Instead, a multitude of potential, but ostensibly somewhat unrelated, deter

minants of food choice have been the target of various research activities, and the vast 

majority of these factors like, for instance, food packaging, plate shapes, menus, illu

mination, or cost have been found to have at least some verifiable influence on food 

acceptability or consumption (Bell & Meiselman, 1995, pp. 299-305; Meiselman, 

2006; Wansink, 2004; also see above). 

Meiselman (2006; see also King, Meiselman, Hottenstein, Work, & Cronk, 

2007) distinguished between four broad categories of contextual variables that may be 

of relevance to food choice: (a) whether or not individuals have a choice between food 

alternatives, which is often a characteristic difference between laboratory and natural

istic settings; (b) the immediate physical environment (i.e., the spatiotemporal ad

dress); (c) the meal context (i.e., the unit of food which is under consideration, e.g., a 

bite of a food item, a dish, a meal, or a whole food pattern); and (d) the social context 

since the meal is essentially a social institution ( cf. chap. I). 

It was demonstrated, for example, that testing identically prepared foods m 

different settings involving different degrees of individual choice (e.g., laboratory, 

chain restaurant, four-star restaurant, residential home for the elderly, student cafete

ria) significantly changed the level of acceptability ratings but seemed to leave the 

rank order of these ratings across different products unaffected (Edwards, Meiselman, 

Edwards, & Lesher, 2003; King, Meiselman, Hottenstein, Work, & Cronk, 2007; 

Meiselman, Johnson, Reeve, & Crouch, 2000; see also Petit & Sieffermann, 2007); 

also, when simultaneously offering Italian and British food items in a British restau-
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rant under usual (i.e., British) conditions as the control period versus an experimental 

period when the same restaurant was redecorated to make it look Italian-like, this 

manipulation not only increased the perceived Italian ethnicity of British menu items 

but also increased the actual selection of pasta and dessert items (Bell, Meiselman, 

Pierson, & Reeve, 1994). 

Other authors reported on (a) a decrease in consumption of food items includ

ing water when the effort to obtain them was increased (Engell, Kramer, Malafi, 

Salomon, & Lesher, 1996; Meiselman, 2006; Meiselman, Hedderley, Staddon, Pier

son, & Symonds, 1994); (b) an increase in food and beverage consumption when 

subjects were listening to music (McCarron & Tierney, 1989; Stroebele & de Castro, 

2006); (c) a shift in acceptability ratings for particular food items according to their 

perceived appropriateness for a given meal type (e.g., breakfast), time of day (e.g., in 

the morning), occasion (e.g., birthday), location where it was served (e.g., kitchen), 

and the like (Bell & Meiselman, 1995, pp. 301-302; Birch, Billman, & Richards, 1984; 

Diehl, 1993, p. 78; Meiselman, 2006); and (d) an increase in the volume of ingested 

foods and beverages with prolonged meal duration, which appears to be a function of, 

among other sources of influence, the number of persons participating in a meal 

(Berry, Beatty, & Klesges, 1985; Clendenen, Herman, & Polivy, 1994; De Castro, 

Brewer, Elmore, & Orozco, 1990; Edelman, Engell, Bronstein, & Hirsch, 1986; King, 

Meiselman, Hottenstein, Work, & Cronk, 2007; Meiselman, 2006, pp. 187-188; Patel 

& Schlundt, 2001; Pliner, Bell, Hirsch, & Kinchla, 2006; Sommer & Steele, 1997; 

Stroebele & de Castro, 2006); and this number, in tum, seems to have a significant 

genetic basis (De Castro, 1995b ). 

In order to cover all relevant situation-related sources of influence on an indi

vidual's everyday beverage consumption behavior, the present study was conducted in 

the natural environments of the participants, who, while living freely in their habitats 

and retaining their daily routines, monitored and recorded their drinking behavior for 7 

consecutive days. Given sufficient ecological validity and representativeness of these 

data ( cf. Buse & Pawlik, 1990; Pawlik, 1978), this technique should ensure that all 

important situational factors that can potentially determine a person's beverage intake 
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are actually taken into account to a degree which is equivalent to the influence they 

typically exert in that person's daily life (for details of the research methodology see 

chap. 3 and 5). While advocating such an approach in the field of food research, 

Meiselman (2006, pp. 189-190; see also Tomiyama, Mann, & Comer, 2009) complains 

that too few researchers have as yet dared to tackle this kind of endeavor. 

Despite this attempt to take into account all situational factors that might be 

relevant to beverage consumption, three potential sources of environmental influence 

were recorded during the data collection period in order to demonstrate their effect 

separately: (a) the mutual social influence between a participant and other persons, if 

any, living together with him or her in the same household; (b) the weather; and (c) the 

relative share of total time a participant spent at his or her home or out of it, respec

tively. 

Food habits and beliefs concerning mineral water intake were obtained from 

both the participants of the study and the persons, if any, living together with them in 

the same household in order to try and establish any interrelations between both 

groups of persons in terms of these dimensions and, thus, to pin down potentially 

existing mutual social influences on food choice (see Appendix B4, Questions M1 to 

M19). 

The weather (i.e., the state of the atmosphere at a given spatiotemporal ad

dress), and specifically the air temperature, is a further aspect of the environment that 

should be carefully considered when investigating day-to-day beverage consumption 

in naturalistic settings, particularly if not all respondents recorded their behavior ex

actly during the same period. Similar to physical activity (see above), an increase in 

the temperature of the proximal air surrounding a person may increase body tempera

ture and can thus trigger sweat production, resulting in an increased loss of body 

water, which needs to be additionally replenished (e.g., IDM, 2003, 2005a; Stahl & 

Heseker, 2006; "Trinken im Sommer", 1999; cf. chap. 1.3). And similar to the effect 

that the loss of body water due to physical activity can have on a person's relevant set 

of beverages (see above), it has been concluded from existing surveys, though it does 

not seem to have been an objective specifically addressed in any paper that was em-

100 



pirically targeting individual behavior at the microlevel, that in hot weather conditions 

(i.e., temperatures > 25 °C) the volume of total fluid intake, in general, and, particu

larly, that of potable water are increased (Bundesverband der Deutschen Erfrischungs

getranke-Industrie, 1998; Henrichsmeier & Grothe, 1997). 

In psychology, the impact of the weather was investigated, for example, (a) in 

relation to mood and aggressive behavior, and in the context of mental or motor per

formance as well as vigilance (Schwenkmezger, Eid, & Hank, 2000, pp. 157-161; see 

also, e.g., Keller eta!., 2005; Pawlik & Buse 1994); (b) in clinical psychology (e.g., 

Lee, Tsai, & Lin, 2007); (c) in aviation (e.g., Hunter, Martinussen, & Wiggins, 2003; 

Madhavan & Lacson, 2006); (d) as a predictor of a dining party's restaurant tipping 

(e.g., Rind & Strohmetz, 200 I); (e) as a determinant of global differences in food 

consumption behaviors across cultures (Parker & Tavassoli, 2000); or (f) as a covari

ate of liking and consumption of iced-coffee (Petit & Sieffermann, 2007). When ana

lyzing longitudinally collected psychological data (e.g., from repeated performance 

testings or mood measurements in naturalistic settings) in relation to concurrently 

obtained weather information, it is vital to take into account any autoregressive or 

cyclic structures in the data to avoid falling into the trap of spurious correlations be

tween both domains (e.g., Pawlik & Buse !994). 

In this study, weather information was obtained throughout the data collection 

period on a daily basis from the weather station at Hamburg Airport (available from 

http://www.wetteronline.de) and was matched with the beverage diary data of 

participants reporting on the same day. This is, of course, only an approximation to the 

microclimatic conditions individuals were actually exposed to when reporting their 

beverage intake, which, if an individual stayed, for example, indoors at his or her 

home the whole day over, may have differed substantially from the outdoor measure

ments made on the airfield. 

Furthermore, there are systematic differences between settings where individu

als are at their homes, be it indoors or outdoors in the garden, and out-of-home settings 

in terms of, for example, availability of beverages, effort to obtain them, social con

text, or the behavior centrally performed in the setting (e.g., driving a car or sitting in a 

101 



bar vs. watching tv or entertaining friends in the domestic sitting room; cf. Wtistefeld

Wtirfel, 1999). It was found that water intake in a Canadian sample was much higher 

when respondents were at their homes than when they were out of them (Levallois, 

Guevin, Gingras, Levesque, Weber, & Letarte, 1998). Therefore, it seems promising to 

check to what extent this difference contributes to variations in the consumption of 

beverages. While they were monitoring and recording their beverage intake in the 

present study, respondents concurrently supplied information on whether they were 

staying at their homes or out of them for every quarter of an hour across the whole 

data collection period (see Appendix B2). 

The Foods 

It should have become clear from this text so far that the foods, being themselves part 

of the environment, interact in a complex manner with person-related predispositions, 

expectations, preferences, traits, attitudes, socioeconomic characteristics and so forth 

and with other situation-related parameters, while they are on their way through the 

multi-stage choice process from the shops to the mouth. And while the sensory charac

teristics of a food item partly determine its flavor and hence its hedonic appeal or its 

palatability, respectively, these latter aspects are often found to be only one of a multi

tude of predictors of food choice "and in some cases [they are] clearly well down the 

priority list" (Raats, Daillant-Spinnler, Deliza, & MacFie, 1995, p. 239). 

Another important determinant of food choice is the specific context of other 

food items within which a consumer finds a product before he or she selects it. Before 

a food item is finally picked from a given assortment of other foods that are potential 

substitutes for the chosen variant, all of these compete with each other for being se

lected by the consumer and thus mutually influence their choice probabilities. And this 

influence, which all the other available, but eventually nonchosen, products exert, can 

be very different when the target product is presented as part of an altered set of avail

able products. For example, the likelihood for a particular brand of mineral water to be 

picked from the shelf may be much higher in a shop where no other brands of mineral 
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water are on offer, but, for instance, beers, juices, and sodas, as opposed to a super

market where, alongside beers, juices, and sodas, a variety of other mineral water 

brands are obtainable too. 

Furthermore, the availability of other foods can affect the total amount of in

take. As was already pointed out when discussing the issue of sensory-specific satiety 

(see chap. 2.1 ), having a (wider) variety of foods or beverages with different flavors 

available can increase the volume which is totally ingested; this was found experimen

tally, for example, for ice cream (Berry, Beatty, & Klesges, 1985) and, under naturalis

tic conditions, for beverages (Bundesverband der Deutschen Erfrischungsgetranke

Industrie, 1998; Henrichsmeier & Grothe, 1997; see also Birbaumer & Schmidt, 2006, 

p. 647). 

The data collection approach chosen for this study (see above and chap. 3 and 

5) is supposed to ensure that the samples of foods and beverages that participants 

encounter, while they monitor and record their drinking behavior over a week, be it in 

the shops, in gastronomy, in their own households or workplaces, and the like, is 

representative of the population of all combinations of foods and beverages which 

they face in everyday life. 

Nutrition Behavior: A Potential Outcome Measure 

The present study is about person-related and, to a minor degree, about situation

related determinants of mineral water intake. Here, the ingestion of mineral water 

serves as the dependent variable or the outcome measure. Mineral water intake is a 

special case of the behavioral element of Funder's "personality triad" (2001, p. 210), 

beside the person and the situation, and it calls for some specification, since Funder's 

(200 1) complaint about the imbalance of the triad ("if little is known about situations, 

even less is known about behaviors", p. 211) seems to hold fully true for the domain of 

nutrition behavior too. 

While very many papers and book chapters examine person-related aspects of 

nutrition behavior and several others still deal with situation-related aspects of food 
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choice and intake or with the foods themselves, hardly any publication explicitly 

addresses nutrition behavior as something that might need some kind of theoretical 

systematization, which, if successful, ought to allow a person, for example, to answer 

Funder's (2001) question to his readers: "How many [nutrition] behaviors have you 

performed so far today?" (p. 212). Practically all authors exactly point out in their 

method sections how nutrition behavior was measured in their particular study, and 

some authors take great pains to compile comprehensive overviews of the various 

ways of ascertaining food intake (e.g., Oltersdorf, 1995b; Patterson & Pietinen, 2004; 

Sichert, Oltersdorf, Winzen, & Leitzmann, 1984), but altogether these sources do not 

provide more than a barely structured, descriptive basis upon which nutrition behav

iors might eventually be organized into psychologically meaningful categories. 

As an exception, for example, Axelson and Brinberg (1989) recognized that 

"the foundation for understanding food-related behavior and its determinants rests on 

the definition and measurement of behavior" (p.5). They discerned four relevant, 

consecutive "stages from shelf to stomach" (Marshall, 1995b, p. 12): choice, purchase, 

consumption, and nutrient intake. Choice, according to Axelson and Brinberg (1989), 

reflects an individual's decision or intention to buy or consume a food; purchase is the 

acquisition of food by an exchange of money at the point of sale; consumption is the 

actual intake of food; nutrient intake differs from consumption in that the latter is a 

behavior, while the former is an outcome of this behavior, which is often used as a 

proxy for nutritional status and as an indicator of potential health risks a person is 

exposed to (pp. 6-1 0). Food intake can be ascertained merely qualitatively in terms of 

what is ingested, or in addition, quantitatively in terms of the volume of the ingested 

food items (cf., e.g., Sichert, Oltersdorf, Winzen, & Leitzmann, 1984). 

But outcome measures used in research into human nutrition behavior are not 

confined to overt consumption or intake behavior, they encompass its consequences 

like nutrient supply, malnutrition, body weight, or nutrition-related diseases and also 

some of its proximal determinants like preference, likability, or acceptance. Yet, at 

least in some studies, these latter dimensions may be suspected to have been substi

tuted for measures of actual food intake simply because of economic advantages of 
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their measurement (Cox & Anderson, 2004, p. 153; cf. Pawlik & Buse's, 1982, p. 102, 

evaluation of contemporary psychology as a "behavioral science without behavior" 

["Verhaltenswissenschaft ohne Verhalten"]). 

Liking is the hedonic response to a food, but it is not the same as preferring it: 

While a piece of chocolate may have a much higher hedonic appeal than a carrot, a 

person may still prefer the latter to the former for some cognitive, health-related rea

sons. Preference, in addition, refers to the comparison between two or more foods, and 

to take effect, it requires the actual availability of an assortment of equally accessible 

foods to pick from. Furthermore, the likability for a food item is not intraindividually 

invariant, but it may change, for example, between different consumption contexts 

(Cox & Anderson, 2004, pp. 152-153; Diehl, 1993, pp. 77-78; Logue, 1995, p. 124; 

Rozin, 2006, pp. 24-25; see also above). Axelson and Brinberg (1989, p. 69) further 

differentiate between preference as a "response ... to food names" and acceptance as a 

"response ... to actual food items". In terms of causality, "liking is a major determinant 

of preference, and preference is a major determinant of intake, but many other vari

ables intervene" (Rozin, 2006, p. 24). 

The target behavior in the present study is the actual intake of pure, unproc

essed mineral water as a drink, coming straight from the packaging where it was 

bottled in, not the acquisition of mineral water or any short- or long-term conse

quences of its consumption. In order for the respondents to record their behavior, they 

kept a beverage diary for 7 consecutive days which covered their entire beverage 

intake during this period, qualitatively and quantitatively, as precisely as possible. 

Types of ingested beverages and their summated volumes (in ml) were recorded sepa

rately for each of six intervals per day as promptly as possible. As the objective of this 

study is a psychological one, being related to the act of drinking, and not a nutrition

scientific or physiological one related to the idea of, for example, fluid or nutrient 

supply, the present approach does not take into account any usage of mineral water or 

other beverages for nondrinking purposes like preparing and eating soup (see Appen

dix B2 and chap. 5). 
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2.3 Models of Food Choice 

Animal and Human Models 

Potential determinants of mineral water intake that have been addressed so far in this 

text can be split into two broad categories: Either (a) they are part of an itemized 

collection of mutually unconnected, narrow-bandwidth factors from both the person 

and situation sides of the personality triad, some of which, like SES or psychobiologi

cal determinants, even appear to be quite distal sources of influence whose impact on 

nutrition behavior needs to be imagined to be mediated by other, more psychological 

characteristics; or (b) they are part of comprehensive, exhaustive, and very complex 

accumulations of potential factors, spanning nearly all the various academic disci

plines that research into nutrition behavior, arranged in a model-like fashion but with 

only vaguely specified interrelations and causal directions of influence (cf., e.g., 

Bayer, Kutsch, & Ohly, 1999, pp. 98-99; Conner & Armitage, 2002, p. 6; Shepherd, 

1999, p. 808; Sichert, Oltersdorf, Winzen, & Leitzmann, 1984, p. 9). The explanatory 

power of the former may not be expected to be too strong, while the latter approaches 

will be extremely hard to operationalize and to apply when investigating day-to-day 

beverage consumption in naturalistic settings. 

Midway between these paradigmata, medium-sized conceptual frameworks of 

moderate complexity originating from social psychology have been used for predict

ing, explaining, and modifying nutrition-related behaviors and outcomes (cf., e.g., 

Axelson & Brinberg, 1989; Baranowski, Cullen, & Baranowski, 1999; Conner & 

Armitage, 2002; Klotter, 2007; Shepherd & Raats, 2006). These frameworks are theo

retically grounded models, hypothesizing a number of predictors with specified inter

relations or causal influences on each other and finally on a dependent outcome vari

able. Many of them have also been applied in other areas of health psychology like, for 

example, sport and exercise psychology, road safety, smoking cessation, safer-sex 

behaviors, or participation in preventive health screening programs (e.g., Fuchs, 2005; 

Rutter & Quine, 2002a; Scholz & Schwarzer, 2005; Stroebe & Jonas, 2001). 
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Social psychology is the "investigation of how the thoughts, feelings and 

behaviors of individuals are influenced by the actual, imagined or implied presence of 

others" (Allport, 1935, cited in Conner & Armitage, 2002, p. 1); and "the social psy

chology of food is the application of the principles of social psychology to the under

standing of food-related behaviours" (Conner & Armitage, 2002, p. 2), since these 

behaviors, as should have become clear from the present text so far, are essentially 

embedded in social contexts. The social psychology of food "is interested in how our 

interaction with others and our social environment can influence what foods we eat 

and the amounts we eat" (p. 2). 

Conner and Armitage (2002) lay particular stress on the role of social cogni

tions within the field of social psychology because this "approach focuses on individ

ual cognitions or thoughts as processes that intervene between observable stimuli and 

responses" (p. 2) as when perceiving a food and choosing to ingest it; or put in other 

words, the approach takes into account that and "how individuals make sense of social 

situations" (p. 2). Furthermore, these authors (Conner & Armitage, 2002, 2006; see 

also Ajzen, 2005a) point out that the intervening processes are more proximal deter

minants of food choice which, on the one hand, are likely to mediate the impact of 

more distal sources of influence on nutrition behavior like, for example, physiological 

mechanisms or SES attributes ("background factors", Ajzen, 2005a, p. 134), while, on 

the other hand, they "can often be manipulated, offering a useful way to intervene to 

change behaviour that has become dysfunctional or harmful to the individual" (Conner 

& Armitage, 2002, p. 10). 

Sociopsychological modeling of food choice is rooted in animal research on 

learning theory. It has been established, for example, that individuals of many species 

including humans try to maximize their success in obtaining food. According to 

Hermstein's matching law, they will tend, on average, to search for food in places 

where the probability to find food is higher than in other places; that is, they will tend 

to match the distribution of their choices of places to the learned probabilities of re

ceiving food as a reward in these places. Another approach, optimal foraging theory, 

states that humans and nonhuman animals, while roving in search for food, will try to 
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maximize the ratio of gained food energy or benefit to the expended energy, effort, or 

cost. Though both theories have been successfully applied to human nutrition behav

ior, they are not able to account for more than just a small number of potential deter

minants of human food choice. They are also based on a misleading kind of cost

benefit analysis: They model actual costs and benefits while genuinely sociopsy

chological models, in contrast, take the perceived costs and benefits into account 

(Conner & Armitage, 2002, pp. 22-24; Logue, 2004, pp. 115-126). Moreover, both 

theories seem to be most suitable for modeling nutrition behavior that follows the 

search-and-find strategy. The dominant aspect of contemporary nutrition behavior in 

affluent societies is, however, to make decisions between food products that are abun

dantly available "in arm-length" (Oltersdorf, 2002, p. 180; cf. chap. 1). 

According to Sobal, Bisogni, Devine, and Jastran (2006, p. 1), three classes of 

approaches to develop or to derive models of human food choice can be distinguished: 

(a) the application of theories or models to nutrition behavior which had originally 

been developed to explain behavior in other domains (cf., e.g., Axelson and Brinberg, 

1989; Baranowski, Cullen, & Baranowski, 1999; Conner & Armitage, 2002; Klotter, 

2007), (b) the development of theories or models unique to the domain of nutrition 

behavior (cf., e.g., Pudel & WestenhOfer, 2003; see also DGE, 1988), and (c) models 

of food choice which were "developed using qualitative research methods to produce 

emergent conceptualizations of how people think about and engage in food choices" 

(Sobal, Bisogni, Devine, & Jastran, 2006, p. 1; cf., e.g., Furst, Connors, Bisogni, 

Sobal, & Falk, 1996; Sobal, Bisogni, Devine, & Jastran, 2006). 

Another, perhaps more prevalent, classification system of the sociopsychologi

cal models applied in health psychology including nutrition behavior and physical 

activity separates stage models from continuum models. Stage models "assume that 

health behaviour change involves progression through a discernible number of stages, 

from ignorance of a health threat to completed preventive action" (Stroebe & Jonas, 

2001, p. 529); they "predict that the movement of an individual from one stage to the 

next will be influenced by a given set of factors, but that movement between other 

stages will be influenced by different factors" (Shepherd, 2006, p. 345). Examples of 
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stage models are (a) Weinstein's precaution adoption process model, (b) Schwarzer's 

health action process approach, or (c) the transtheoretical model. Continuum models 

take "perceptions or beliefs, and [try] to predict from their combined effect where the 

individual will lie on an outcome continuum such as intention or behaviour.. .. The 

purpose of an intervention would be to change those perceptions or beliefs in an at

tempt to move the person up or down the outcome continuum" (Rutter & Quine, 

2002b, pp. 15-16). Though individuals score differently on the predictor variables, "it 

is generally assumed that the rules governing the combination of variables will be the 

same for all individuals" (Shepherd, 2006, p. 345). Examples of continuum models are 

the health belief model or the protection motivation theory (Fuchs, 2005; Rutter & 

Quine, 2002b; Scholz & Schwarzer, 2005; Shepherd, 2006; Stroebe & Jonas, 2001). 

One of the most prominent continuum models, however, is the theory of 

planned behavior ([TPB]; e.g., Ajzen, 1991, 2005a; see also 2007), which was ex

panded from the theory of reasoned action ([TRA]; e.g., Ajzen & Fishbein, 1980). 

Both approaches have been applied in many behavioral domains including (a) nutri

tion behavior (e.g., Armitage & Conner, 1999a, b, 2002; Arvola et al., 2008; Arvola, 

Liihteenmiiki, & Tuorila, 1999; Axelson & Brinberg, 1989; Baranowski, Cullen, & 

Baranowski, 1999; Berg, Jonsson, & Conner, 2000; Blanchard et al., 2009; Bogers, 

Brug, van Assema, & Dagnelie, 2004; Brug, de Vet, de Nooijer, & Verplanken, 2006; 

Caprara, Barbaranelli, & Guido, 1998; Collins & Carey, 2007; Conner, 1993; Conner 

& Armitage, 2002, 2006; Conner, Sheeran, Norman, & Armitage, 2000; Conner, 

Warren, Close, & Sparks, 1999; de Bruijn, Kremers, de Vries, van Mechelen, & Brug, 

2007; de Bruijn, Kroeze, Oenema, & Brug, 2008; Di Natale & Saba, 1997; Fife

Schaw, Sheeran, & Norman, 2007; Fila & Smith, 2006; Giles, Connor, McClenahan, 

Mallett, Stewart-Knox, & Wright, 2007; Gratton, Pavey, & Clark-Carter, 2007; 

Grogan, Bell, & Conner, 1997; Hansen, Jensen, & Solgaard, 2004; Hewitt & Stephens, 

2007; Huchting, Lac, & LaBrie, 2008; Jackson et al., 2005; Kassem & Lee, 2004; 

Knibbe, Oostveen, & van de Goor, 1991; Kvaavik, Lien, Tell, & Klepp, 2005; Liiht

eenmiiki & Tuorila, 1998; Lautenschlager & Smith, 2007; Louis, Davies, Smith, & 

Terry, 2007; Nejad, Wertheim, & Greenwood, 2004; Norman & Conner, 2006; 
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O'Callaghan, Chant, Callan, & Baglioni, 1997; Pawlak et al., 2008; Pawlak & Ma

linauskas, 2008; Raats, Daillant-Spinnler, Deliza, & MacFie, 1995; Raats, Shepherd, 

& Sparks, 1993; Rosin, Tuorila, & Uutela, 1992; Saba & Di Natale, 1999; Saba, 

Moneta, Nardo, & Sinesio, 1998; Schifter & Ajzen, 1985; Shepherd, 1990, 1997, 

1999; Shepherd & Farleigh, 1986; Shepherd, Sparks, Bellier, & Raats, 1991; Sparks, 

Guthrie, & Shepherd, 1997; Sparks, Bedderley, & Shepherd, 1992; Sparks & Shep

herd, 1992, 1994; Sparks, Shepherd, Wieringa, & Zimmermanns, 1995; Stubenitsky & 

Mela, 2000; Sun, Guo, Wang, & Sun, 2006; Thogersen, 1998; Towler & Shepherd, 

1992; Tuorila, 1987; Tuorila-Ollikainen, Uihteenmaki, & Salovaara, 1986; Tuu, Ol

sen, Thao, & Kim Anh, 2008; van der Valk, 1999; Verbeke & Vackier, 2005) and (b) 

physical exercise (e.g., Ajzen & Driver, 1991, 1992; Blue, 2007; Chatzisarantis & 

Bagger, 2005; Chatzisarantis, Bagger, Smith, & Phoenix, 2004; Coumeya, 1995; 

Downs, 2006; Downs & Bausenblas, 2005; Everson, Daley, & Ussher, 2007; Finlay, 

Trafimow, & Villarreal, 2002; Lowe, Eves, & Carroll, 2002; Martin, Kulinna, 

McCaughtry, Cothran, Dake, & Fahoome, 2005; Martin, Oliver, & McCaughtry, 2007; 

Norman & Conner, 2005; Rhodes, Blanchard, Matheson, & Coble, 2006; Rhodes & 

Coumeya, 2003; Rhodes, Coumeya, & Jones, 2002, 2004; Terry & O'Leary, 1995). 

Pioneering the development of a genuine model of nutritional psychology, 

Pudel and WestenhOfer (2003; see also DGE, 1988) developed a "model of cognitive 

decision making on foods" ("kognitives Modell der Emahrungsentscheidung", Pudel 

& WestenhOfer, 2003, p. 316), which will be called "Pudel WestenhOfer model" 

(PWM) in this text. It is one of the least established methods for the prediction of 

nutrition behavior, no paper could be tracked down that reported on its application, 

apart from the study reported by the authors themselves (Pudel & WestenhOfer, 2003, 

pp. 316-331 ). Yet, as it was meant to model food choice under conditions of opulence 

while explicitly taking situational aspects into account, it appears to be a promising 

approach to the explanation of interindividual variance in beverage intake. 

All three models (TPB, TRA, PWM) were used in the present study to predict 

and to explain mineral water intake. They will be outlined in the next sections. 
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The Theory of Planned Behavior (TPB) 

Key Constructs of the TPB 

An assumption central to the TPB (e.g., Ajzen, 1991, 2005a) is the idea that the per

formance of a particular behavior is determined by an individual's intention to perform 

that behavior; the intention is the most important proximal predictor of the behavior. 

"Intentions are assumed to capture the motivational factors that influence a behavior; 

they are indications of how hard people are willing to try, of how much of an effort 

they are planning to exert, in order to perform the behavior. As a general rule, the 

stronger the intention to engage in a behavior, the more likely should be its perform

ance" (Ajzen, 1991, p. 181). But, "the fact that intentions often predict behavior quite 

accurately does not in itself provide much information about the reasons for the behav

ior" (Ajzen, 2005a, p. 117). 

A behavioral intention can manifest itself as actual behavior only if the behav

ior is under volitional control, that is, if an individual "can decide at will to perform or 

not perform the behavior" (Ajzen, 1991, p. 182); in this case, "the attempt will produce 

the desired act" (Ajzen, 2005a, p. 99). But most intended behaviors, even seemingly 

simple behaviors like choosing one's favorite brand of mineral water in a shop, will 

not be under the shopper's full volitional control; the brand may be, for example, 

temporarily out of stock, or a competing brand from the shoppers relevant set may be 

on offer at an unexpectedly low price. Therefore, the performance of most intended 

behaviors depends at least partly on nonmotivational factors, which can be internal to 

the individual like, for example, abilities, skills, information, or intense emotions, or 

external such as, for instance, availability of time or money, opportunities, or coopera

tion of other persons (Ajzen, 1991, 2005a). 

These nonmotivational factors, which may interfere with the execution of a 

behavior, can be characterized as an individual's actual control or lack of control, 

respectively, over the behavior. Thus, "a behavioral intention can best be interpreted as 

an intention to try performing a certain behavior" (Ajzen, 2005a, p. 110). In order to 
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improve the prediction of behavior from intention, it seems to be a promising idea, 

then, to take additionally into account the degree to which an individual has actual 

control over performing a specific behavior. Yet a person's actual control is difficult to 

define and to measure, particularly in naturalistic contexts. Instead, the perceived 

extent to which a person has control over a behavior may be expected to mirror more 

or less accurately his or her level of actual control and may thus be used as a proxy for 

it (Ajzen, 1991, 2005a). 

Hence, the third component of the TPB, besides the behavior and the intention 

to perform it, is a person's perceived behavioral control. This component is assumed 

to have an impact both on behavioral intention and directly on behavioral perform

ance. The impact on intention is based on the idea that individuals who do not believe 

that they have the abilities or resources to perform a particular behavior will also not 

intend to try and perform it. The direct path from perceived behavioral control to the 

behavior in question reflects the extent of actual control over the behavior, though 

measured as perceived behavioral control, and is based on the following reasoning: If, 

to give an example, a person goes regularly to the same supermarket with the firm 

intention to buy a particular brand of mineral water, he or she may sporadically not 

perform the purchase behavior because the brand is out of stock. This temporary un

availability of the brand, however, is beyond the shopper's control over the purchase 

act. Here it is not the perception of a supply problem that hampers behavioral per

formance, it is the actual unavailability of the brand that will cause the shopper not to 

buy it; yet, the occasional out-of-stock experience may not change his or her intention 

to buy the brand whenever he or she goes shopping. And the more validly perceived 

behavioral control as a model component indicates actual control, the more reliably it 

may make a direct contribution to the prediction of actual behavioral performance 

(Ajzen, 1991, 2002a, b, 2005a; Rutter & Quine, 2002b; Stroebe, Eagly, & Ajzen, 

1996). 

According to the TPB, two further components determine an individual's inten

tion to perform a behavior and may hence influence his or her actual behavior: attitude 

toward the behavior and subjective norm. While the subjective norm reflects a per-
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son's perceived social pressure to perform or not to perform a particular behavior, the 

attitudinal element refers to an individual's positive or negative evaluation of perform

ing that behavior (Ajzen, 1991, 2002a, 2005a). "Generally speaking, people intend to 

perform a behavior when they evaluate it positively, when they experience social 

pressure to perform it, and when they believe that they have the means and opportuni

ties to do so" (Ajzen, 2005a, p. 118). 

All three predictors of behavioral intention (attitude toward the behavior, sub

jective norm, perceived behavioral control) can be ascertained in two different ways: 

(a) directly by asking individuals to assess each on a set of scales and (b) indirectly on 

the basis of corresponding behavioral, normative, and control beliefs which form the 

cognitive and affective substructures of the three predictors. These beliefs make it 

possible not only to predict intention and behavior but to explain them by gaining 

insight into the antecedents of their predictors that is, by studying the informational 

foundation of the behavior in question (Ajzen, 1991, 2002a, 2005a). 

The relationships between the theoretical constructs of the TPB are shown in 

Figure 2. The constructs are latent variables, which cannot be observed directly but 

need to be inferred from observable responses, for example, to scales on a question

naire. The arrows in Figure 2 indicate postulated directions of causal influence of one 

model component on another (Ajzen, 2002a, 2005a). 

Behavioral Beliefs 

Figure 2. Structural model of the theory of planned behavior (TPB). 
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The TPB, as well as its earlier version, the TRA (see below), has not only been 

used in numerous studies for modeling determinants of behavior in a wide range of 

domains including health-related behaviors (for citations see above), but their compo

nents have indeed proven to be able to predict considerable shares of variance in both 

behavioral intentions and actual behaviors. Several meta-analyses of applications of 

both models exist, reviewing hundreds of studies with tens of thousands of participants 

(e.g., Ajzen, 1991, 2005a; Albarracin, Johnson, Fishbein, & Muellerleile, 2001; Ar

mitage & Conner, 200la; Axelson & Brinberg, 1989; Cheung & Chan, 2000; Godin & 

Kok, 1996; Shepherd, 1990; Sheppard, Hartwick, & Warshaw, 1988; Sutton, 1998). 

Among other issues, the studies covered by these meta-analyses comprised health

related topics like condom use, smoking cessation, seeking medical care, wearing a 

dust mask, using a seat belt, physical exercise, and nutrition-related behaviors (like, 

e.g., consumption of various kinds of food, feeding babies, reducing fat intake or body 

weight, hunting). 

Ajzen (2005a) summarizes these and other sources by reporting ranges of mean 

correlation coefficients that were found between (a) the predictors in the TPB or TRA 

and (b) behavioral intention or actual behavior. Table 3 provides a condensed over

view of these coefficients. 
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Table 3 

Meta-Analytically Derived Ranges of Mean Correlation Coefficients 

Between TPB Components 

Component 

Attitude toward the behavior 

Subjective norm 

Perceived behavioral control 

Behavioral intention 

Behavioral Intention 

.45 to .60 

.34 to .42 

.35 to .46 

Behavior 

.37b 

.45 to .62 

Note. Mean R of behavioral intention with attitude toward the behavior, subjective norm, and per

ceived behavioral control ranges from .63 to .71. Compiled by the present author from Ajzen (2005a, 

pp. 94, 100, 120). 

aCoefficients were not calculated or not reported because the TPB does not postulate these relation

ships. bOnly one meta-analysis was reported. 

There is, of course, considerable variance between the many studies underlying 

this overview in terms of, for example, the domains the behavior was sampled from, 

the measures used as predictors (i.e., direct vs. indirect), the compositions of the per

son samples, or whether analyses were performed using manifest or latent variables. 

These differences contribute to the differences in relative weight of influence of the 

components when predicting intention or behavior. At the most general level, how

ever, it can be stated that (a) all predictors have the potential for explaining significant 

shares of variance in the dependent variables; (b) subjective norm tends to have a 

lower explanatory power, if any, than attitude or perceived behavioral control, specifi

cally in the field of health-related behaviors; and (c) intention is the most important 

predictor of behavior though perceived behavioral control is in fact capable, but not in 

all instances, of explaining an additional share of variance over and above intention. 

Also, particularly in the domain of health-related behaviors, the share of explained 

variance in behavioral intention is higher on average (41%) than in actual behavior 

(34%), while the share of explained variance in specific dietary behaviors like mineral 
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water intake can be expected to be higher than in more global dietary behaviors or 

outcomes like keeping a low-fat diet (Ajzen, 2005a; Conner & Armitage, 2002, 2006; 

Godin & Kok, 1996; Rutter & Quine, 2002b ). When judging these findings, it should 

be kept in mind, though, that meta-analytic results tend to be positively biased because 

they are based on successfully published papers; weaker results are more likely to 

remain unpublished ("file drawer problem", Armitage & Conner, 200la, p. 479; 

Scholz & Schwarzer, 2005, p. 396). 

For the TPB to be able to explain substantial shares of variance, it is necessary 

for researchers to adhere to the above mentioned principle of compatibility (see chap. 

2.2) which requires both all the predictors and the behavioral criterion to be measured 

at the same level of generality or specificity. When the behavior is defined in terms of 

its target, action, context, and time, the predictors need to be specified in the same 

terms too (Ajzen, 2002a, 2005a, b). In the present study, the behavioral criterion was 

defined as the total amount of mineral water participants ingested during the 7 days of 

the data collection period that was immediately following the briefing session, while 

living freely in their natural environments. The items on the questionnaire measuring 

the predictors like intention were referring to the same behavior and time frame (e.g., 

"How much mineral water do you intend to ingest overall during the next 7 days?"; see 

Appendix Bl, Question Hl2). 

Direct and indirect, belief-based constructs in the TPB (i.e., attitude toward the 

behavior, subjective norm, perceived behavioral control) and their measures will be 

explicated in more detail in the following sections. 

Direct Measures of the Predictors in the TPB 

Central to both the TPB and the TRA is the attitude concept. Not surprisingly, this is a 

notion which is as difficult to define in a generally accepted manner as is the trait 

concept; and like the latter, it has attracted much attention throughout the history of 

modem psychology. According to Ajzen (2005a, p. 3), "an attitude is a disposition to 

respond favorably or unfavorably to an object, person, institution, or event". This 
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definition reveals three important aspects of an attitude: (a) the process of evaluation, 

(b) the existence of an object to which the attitude is oriented, and (c) its character as a 

behavioral disposition. The attitude concept shares this latter aspect with the trait 

concept, but it differs from it insofar as a trait is not necessarily evaluative, the re

sponses that reflect a trait are not directed toward a particular external target, and traits 

are seen as being less easily modifiable; yet, both attitudes and traits are conceived of 

as capturing the residues of an individual's past experience. Traditionally, the attitude 

concept entails three categories into which both the experiences that lead to the forma

tion of a specific attitude and the responses that can be traced back to an existing 

attitude can be subdivided: (a) cognition; (b) affect; and (c) conation, that is, behavior. 

The cognitive element consists of beliefs about the attitude object, affect refers to 

emotions and feelings elicited by the attitude object, and the behavioral component 

embraces behavioral intentions and actual behavior directed at the attitude object 

(Ajzen, 1991, 2001, 2005a; Bohner, 2001). 

In the context of the TPB, by contrast, cognition, affect, and conation are not 

viewed as three components of a superordinate attitude concept, instead, they are 

treated as three separate, though logically interrelated, constructs: (a) Conation trans

lates into behavioral intention; (b) TPB's construct of attitude toward the behavior in 

question is the traditional attitude concept but narrowed down to its evaluative dimen

sion (e.g., good vs. bad, worthless vs. valuable), which is a characteristic attribute, or 

the lowest common denominator, of most of the contemporary definitions of attitude; 

and finally, (c) cognition refers to the belief-based, informational foundation of the 

attitude toward the behavior, that are the salient or accessible beliefs held by an indi

vidual about the consequences of his or her behavior. These constructs are linked 

together: "A causal sequence of events is posited [by the TPB] in which actions with 

respect to an object follow directly from behavioral intentions, and intentions are 

evaluatively consistent with attitudes that derive reasonably from accessible beliefs 

about the behavior" (Ajzen, 2005a, p. 30). It is important to note that the attitude 

concept within the framework of the TPB is not meant to refer to an arbitrary object, 

person, institution, or event, but it is supposed to refer always toward a particular 
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behavior or outcome of a behavior which the individual intends to perform; and all 

TPB components need to be measured at the same level of generality or specificity 

(Ajzen, 1991, 2002a, 2005a). 

As was indicated above, the three predictors in the TPB (i.e., attitude toward 

the behavior as well as subjective norm and perceived behavioral control) can be 

ascertained in two ways, directly and indirectly; indirectly means based on beliefs like, 

as in the case of attitudes, beliefs toward the behavioral consequences. The terminol

ogy seems to be a bit blurred here, because the names of the three predictors are used 

sometimes to designate the direct measures, to be explicated now, and at other times to 

denote the belief-based measures, which will be clarified in the next section. In conse

quence, the notion attitude within the framework of the TPB seems to be attributable 

also to the cognitive, belief-based determinants. 

In order to obtain a direct measure of an attitude toward a behavior, that is, "a 

person's overall evaluation of performing the behavior in question" (Ajzen, 2002a, p. 

5), any standard attitude scaling procedure can be used, for example, Likert scaling 

( cf., e.g., Oppenheim, 1992). Three types of items are recommended to be used for the 

scale: instrumental and experiential ones and those capturing overall evaluation. In

strumental items are related to the effect of the behavior (e.g., "would be harmful to 

me"); experiential ones reflect how it feels to perform the behavior (e.g., "would be 

unpleasant"); overall evaluation can be measured with items like "would be a good 

thing to do" (Ajzen, 2002a; Francis et a!., 2004). In the present study (see Appendix 

B1, Question H18), eight items of all three types referring to a participant's mineral 

water consumption during the next 7 days were administered and were arranged with 

changing evaluative directions of their wordings. Response format was a 7-point 

rating scale that ranged from 1 (strongly disagree) to 7 (strongly agree). 

The subjective norm component in the TPB is the perceived normative pre

scription or general social pressure to perform or not to perform a particular behavior. 

There are two types of items that can capture subjective norm directly: those that have 

an injunctive quality, which is quite consistent with the concept of subjective norm 

(i.e., items expressing what important others expect a person to do or to refrain from), 
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and those that describe whether important others themselves perform the behavior in 

consideration, assuming that they will act in a way that they would want the respon

dent to behave too (Ajzen, 1991, 2002a, 2005a; Bohner, 2001; Conner & Armitage, 

2002; Francis et a!., 2004). In this study (see Appendix B 1, Question H20), six items 

were given to respondents, four of which were injunctive (e.g., "Most people or insti

tutions whose opinion about nutritional issues I appreciate would encourage me if I 

drank mineral water as frequently as possible instead of other beverages") using again 

a 7-point rating scale ranging from 1 (strongly disagree) to 7 (strongly agree); and two 

had a descriptive quality (e.g., "According to my appraisal, most people whose opinion 

about nutritional issues I appreciate tend to drink mineral water seldom -frequently"). 

Perceived behavioral control, the third predictor in the TPB, "refers to the 

perceived ease or difficulty of performing the behavior and it is assumed to reflect past 

experience as well as anticipated impediments and obstacles" (Ajzen, 2005a, p. 111). 

Despite the ostensible plausibility of this definition, there has been considerable dis

pute about the homogeneity and the operationalization of this construct (cf., e.g., 

Ajzen, 2002b; Armitage & Conner, 1999b, 2001b; Cheung & Chan, 2000; Conner & 

Armitage, 1998; Sparks, Guthrie, & Shepherd, 1997); "the central issue is whether the 

... components of perceived behavioral control, perceived difficulty and perceived 

control [italics added], can be considered to form a unidimensional construct labelled 

'perceived behavioral control"' (Cheung & Chan, 2000, p. 7). 

The first subconstruct, perceived difficulty, is related to the ease or difficulty of 

performing a behavior or to the confidence a person has in his or her abilities to per

form a behavior; this is conceptually quite close to perceived self-efficacy (cf., e.g., 

Bandura, 1997), "the subjective probability that one is capable of executing a certain 

course of action" (Ajzen, 2005a, p. 93), "the degree of anticipated difficulty in per

forming a behavior" (Ajzen, 2001, p. 44), or more generally, "an individual's sense of 

their abilities, of their capacity to deal with the particular sets of conditions that life 

puts before them" (Reber, 1995, p. 702). Perceived control or perceived controllability, 

on the other hand, is about "whether people believe that they have volitional control 

over performance of a behavior" (Ajzen, 2001, p. 44) that is, whether behavioral 
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performance is up to the acting person (Ajzen, 2001, 2002a, b, 2005a). Ajzen (2001, 

2002a, b) explicitly acknowledges the potential existence of these two subconstructs of 

the perceived-behavioral-control component in the TPB, though he refrains from 

generally recommending to treat them as two separate constructs in applications of the 

TPB; he rather suggests to construct items for assessing both subconstructs. 

In order to tap the perceived-difficulty or selfejjicacy component, Ajzen 

(2002a) suggests to use items aiming at the difficulty of performing a behavior or at 

the likelihood of being able to perform it; items assessing the perceived controllability 

of a behavior usually address respondents' beliefs that they have control over the 

behavior or that performing it is up to them (see also Ajzen, 2002b; Armitage & Con

ner, 2001b; Cheung & Chan, 2000; Francis eta!., 2004; Sparks, Guthrie, & Shepherd, 

1997). In this study (see Appendix Bl, Questions H21, H22), eight items were given 

to respondents to obtain a direct measure of perceived behavioral control, four of 

which were meant to measure perceived difficulty or self-efficacy (e.g., "If I wanted 

to, it would be very easy for me to drink mineral water at least once a day during the 

next 7 days"; response format: 7-point rating scale from 1 strongly disagree to 7 

strongly agree), while four others were intended to assess perceived controllability 

(e.g., "Whether I drink much mineral water during the next 7 days, is not at all- en

tirely up to me"). 

Indirect Measures of the Predictors in the TPB 

Indirect, belief-based constructs are the immediate antecedents of the three predictors 

of behavioral intention (i.e., attitude toward the behavior, subjective norm, and per

ceived behavioral control); they make up the informational, cognitive foundation of 

the behavior (see Figure 2). 

In the case of the antecedents of attitude toward the behavior, a person is 

thought to hold a number of different, readily accessible (i.e., salient) beliefs about the 

consequences of a behavior, called behavioral beliefs, which determine his or her 

attitude towards it. When attitudes are formed, the cognitive processes inside the 
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person can be modeled by computing each of these behavioral beliefs by multiplying 

(i.e., weighting) the behavioral belief strength (i.e., the persons's subjective probability 

that performing the behavior in question will lead to a specific outcome; b1) with his or 

her outcome evaluation (i.e., the value he or she attaches to that outcome; e;). The 

resulting products that is, the behavioral beliefs are then summed to obtain an estimate 

of the attitude toward the behavior based on that person's accessible beliefs about the 

behavior (AB)· Put more formally for i accessible beliefs: AB = 'ib1e1 (e.g., Ajzen, 

2002a, 2005a; Conner & Armitage, 2002, 2006; Francis eta!., 2004). 

In this study, belief strength (b) was assessed by 20 items like "Drinking min

eral water fosters my health" (response format: 7-point rating scale ranging from 1 

strongly disagree to 7 strongly agree), each of which was matched by a corresponding 

item measuring outcome evaluation (e) like "I think the characteristic of a beverage of 

fostering my health is particularly negative- particularly positive" (see Appendix B1, 

Questions H23, H24). 

The antecedents of the subjective-norm construct are modeled in a similar 

fashion. The subjective norm regarding a particular behavior (i.e., the social pressure 

to perform or not to perform that behavior) is determined by normative beliefs which 

are a "person's beliefs that specific individuals or groups approve or disapprove of 

performing the behavior" (Ajzen, 2005a, p. 124). These important referents can be, for 

example, a person's parents, spouse, children, employer, coworkers, physician, or 

nutrition consultant. In general, "people who believe that most referents with whom 

they are motivated to comply think they should perform the behavior will perceive 

social pressure to do so" (Ajzen, 2005a, p. 124). Again, two questions are asked in 

relation to every important referent to obtain a measure of the corresponding norma

tive belief: normative belief strength (i.e., the degree to which the person is convinced 

that the referent approves or disapproves of the behavior in question; nj) and the per

son's motivation to comply with that referent (m1). After multiplication, the resulting 

products that is the normative beliefs are summed to obtain an estimate of the subjec

tive norm based on the person's j accessible normative beliefs (SN): SN = 'in1m1 (e.g., 

Ajzen, 2002a, 2005a; Francis eta!., 2004). 
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Normative belief strength (n) was assessed in this study by seven items like 

"My parents think I should drink very little - very much mineral water". They were 

matched by corresponding items measuring the person's motivation to comply with 

this referent group (m): "Generally, when deciding on the usage of a beverage, I am 

willing to comply with what my parents want me to do" (response format: 7-point 

rating scale ranging from 1 strongly disagree to 7 strongly agree; see Appendix B 1, 

Questions H27, H28). 

Finally, the antecedents of perceived behavioral control are also imagined to 

consist of beliefs; in this case, they are termed control beliefs, and they are "about the 

presence or absence of factors that facilitate or impede performance of the behavior" 

(Ajzen, 2005a, p. 125). They may be based on earlier experience with performing the 

behavior, but they will also most likely be influenced by information about the behav

ior, by observing other persons while performing it, or by other factors that may in

crease or decrease the perceived difficulty of performing it. "The more required re

sources and opportunities individuals think they possess, and the fewer obstacles or 

impediments they anticipate, the greater should be their perceived control over the 

behavior" (Ajzen, 2005a, p. 125). Once more, two items are administered, one to 

ascertain the control belief strength (i.e., the expected likelihood to which a given 

facilitating or impeding factor will be present when the behavior is performed; ck), and 

a matching question to measure its control belief power (i.e., the facilitating or imped

ing force of that factor when the behavior is performed; Pk). Both are again multiplied, 

and the products that is, the control beliefs are summed to obtain an estimate of the 

perceived behavioral control construct based on the person's k accessible control 

beliefs (PBC): PBC = 'Ecklh (e.g., Ajzen, 2002a, b, 2005a; Francis eta!., 2004). 

In the present study, control belief strength (c) was measured using 10 items of 

the type "For the next 7 days, I expect very warm weather" (response format: 7-point 

rating scale ranging from 1 strongly disagree to 7 strongly agree), each of which was 

matched by an item assessing the corresponding control belief power (p ), for example, 

"If the weather is really very warm during the next 7 days, that will make it rather 

difficult- rather easy for me to drink much mineral water" (see Appendix Bl, Ques-
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tions H29, H30). 

It is important to note that the predictive and explanatory power of the belief

based measures explicated above is confined to salient beliefs, that is beliefs that are 

readily accessible in memory. While individuals can hold a large number of beliefs 

about any object or behavior, it is only a subset of them that are salient at a given point 

in time and that are relevant to the formation of a particular behavioral intention. 

Ajzen (e.g., 2002a, b), therefore, stresses the need for conducting pilot work to iden

tify readily accessible behavioral, normative, and control beliefs in the relevant 

subpopulation (see also, e.g., Conner & Armitage, 2002, 2006). For including only 

salient beliefs in the application of the TPB in this study, a qualitative study was run 

prior to the quantitative main study in order to elicit modal accessible beliefs among 

students (see chap. 4). 

It is also noteworthy that the TPB does not pretend to describe realistically all 

psychological processes that precede a behavioral act or that are involved in the 

formation of a behavioral intention. As was already said above regarding the relation

ship between perceived behavioral control and actual behavior (see Figure 2), 

perceived behavioral control may be considered a proxy for a measure of actual 

control and as such, it may well help to predict actual behavior independently of 

behavioral intention, but it must not be conceived of as a direct cause of actual 

behavior. In a similar vein, the formation of attitude toward the behavior, of subjective 

norm, and of perceived behavioral control according to the above specified equations 

may suggest that a person, while being in the decision making process, runs through 

the list of beliefs and actually computes the products and sums them up. "In actuality, 

although the investigator does perform these computations, people are not assumed to 

do so. We merely propose that attitude formation may be modeled in this fashion" 

(Ajzen & Fishbein, 2000, p. 6). 

In several of the above mentioned applications of the TPB to nutrition or exer

cise behavior, researchers tried to extend the TPB and added variables to the model in 

order to increase the proportion of explained behavioral variance (see, e.g., Conner & 

Armitage, 2002). Although some of the attempts were successful from a statistical 
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point of view, Ajzen (e.g., 2005a, p. 134-136) holds that the TPB is complete and 

sufficient to explain why individuals make decisions the way they do. Though he does 

not ignore the fact that other variables from personal, social, and informational catego

ries ("background factors", Ajzen, 2005a, p. 134) may empirically tum out to be influ

ential, he argues that there is no necessary relation between them and the more proxi

mal determinants of behavioral intention and actual behavior that are postulated by the 

TPB. Also, if these background factors do have some effect, their influence is assumed 

to be mediated by TPB predictors insofar as they influence the beliefs underlying the 

predictors (see also Conner & Armitage, 1998, 2002). In Bandura's (1997) opinion, 

one should be very conservative, therefore, about any premature extensions of the TPB 

when pursuing some sort of "cafeteria-style theorizing" (p. 285). In the present study, 

no such background factors were incorporated into the TPB, however, it was extended 

to include behavioral intentions and actual behavior from other behavioral domains 

and an environmental factor (see chap. 3 and 5). 

The informational foundation of the predictors of behavioral intention in the 

TPB (i.e., the beliefs underlying attitude toward the behavior, subjective norm, and 

perceived behavioral control) is an application of the expectancy-value theory which is 

a general model of human decision making. It assumes, like Hermstein's matching law 

and optimal foraging theory (see above), that individuals try to maximize their chances 

of desirable outcomes while minimizing the chances of undesirable ones. Expectancy

value theory predicts, for instance, that a shopper when being faced with a number of 

beverages in a supermarket will decide to choose that product from the shelf which is 

associated with the most desirable outcome for him or her, that is, which promises the 

relatively highest subjective expected utility. The utility scores that a consumer assigns 

to every product from a given set during the choice process can be computed on an 

individual basis, provided that information is available about the strengths and out

come evaluations of all relevant (i.e., salient or accessible) behavioral beliefs the 

person holds towards buying one of the products. Computations follow the same 

procedures as those described above for the behavioral beliefs in the TPB (e.g., Ajzen, 

2001, 2005a; Bohner, 2001; Conner & Armitage, 2002, 2006; Pervin, 2003). 
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Therefore, the TPB as an expectancy-value approach belongs to the field of 

rational choice theory "in which it is maintained that social life is principally capable 

of explanation as the outcome of the 'rational choices' of individual actors" (Jary & 

Jary, 2000, p. 510). Its "fundamental assumption is that agents are rational in the sense 

of maximizing expected utility" (Colman, 2003, p. 616). Although other expectancy

value theories exist (cf., e.g., Pervin, 2003, pp. 307-310), and despite the many suc

cessful applications of the TPB to food choice behavior (for citations see above), the 

adequacy of the rational-choice rationale for researching into food choice has been 

questioned. 

Koster (2003; 2009), for example, pointed out that food-choice issues are 

strongly related to the so-called lower senses (i.e., smell, taste, touch) which are often 

not in the center of an individual's conscious attention and may thus lead to emotion

ally based, nonrational decisions (see also Conner & Armitage, 2002; Ogden, 2003). 

Still, individuals in Germany and in other Western societies tend to rationalize their 

behavioral motives in order to make their behavior appear reasonable and based on 

rational grounds. A problem arises when information for food choice modeling is 

obtained by asking respondents directly for their food-related behavioral intentions or 

attitudes or for the hedonic appeal of food items. When being asked why they choose a 

certain food item, for example, respondents are very likely not to know the reason; 

nevertheless they will try and give an answer in order to please the investigator, 

though the answer does not necessarily reflect their real motives for choice. 

In line with this reasoning, Pudel (2001) gave an example of a question he 

asked in a representative survey: "Why is bread ejected from the toaster?" ("Warum 

springt Toast aus dem Toaster?"; p. 47). About 80% of his respondents said "Because 

it is finished" ("Weil er fertig ist") although, according to Pudel (2001), they had no 

clue why the toast was really ejected. The proper answer would have been "I don't 

know", but that would have generated cognitive dissonance which humans generally 

tend to avoid or to reduce. Since it may be very demanding to overcome some of these 

difficulties when ascertaining attitudes and other predictors of food choice, Koster 

(2003) recommended researchers to use at least actually performed behavior, rather 
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than behavioral intention, as the dependent variable. His advice was complied with in 

the present study. 

When the direct measures of the TPB (i.e., attitude toward the behavior, subjec

tive norm, and perceived behavioral control) are predicted on the basis of correspond

ing indirect, belief-based measures by multiplying together two of their components 

(like behavioral belief strength and outcome evaluation; see above), there is one severe 

problem related to this calculation which, quite surprisingly, does not appear to have 

received much attention by the majority of researchers in the field (e.g., Cheung & 

Chan, 2000; for exceptions see, e.g., Doll & Orth, 1993; Shepherd, Sparks, Bellier, & 

Raats, 1991; Sonnenmoser, 1997). Instead, "investigators continue to use multiplica

tive composites in simple bivariate correlational analysis" (Evans, 1991, p. 6), al

though "a number of forceful statements in the literature" (Evans, 1991, p. 6) have 

posed the problem at least since 1973: 

Multiplication of scales, in order to be logically meaningful, requires the exis

tence of a true rational zero point on both the measures entering into the prod

uct.... If such a zero point cannot be shown to exist, and the measures are 

therefore at best interval in nature (equal intervals with the location of the zero 

point arbitrary), then any transformation of the general form X+ b (where X= 

the scale score and b = some positive or negative constant) leaves the scale in

variant; that is, such transformations change the location of the arbitrary zero 

point but preserve unchanged all meaningful properties of the scale, i.e., rank 

order and equal interval properties and the scale SD. Yet it can be shown em

pirically ... that such transformations of measures of V [valence] and E [ expec

tancy] can modifY, sometimes drastically, the correlation between the product 

Ex V and a third variable [italics added]. (Schmidt, 1973, p. 244) 

Indeed, scaling procedures recommended by Ajzen (2002a), and those used in 

this study, which do not allow for an "a priori way to determine the proper scaling of 

belief strength and outcome evaluation" (Ajzen, 2002a, p. 1 0), deliver at best interval-
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scaled scores without a true zero point (e.g., Ajzen, 1991; Doll & Orth, 1993; Schmidt, 

1973). The lack of a true zero point implies that scores can be linearly transformed 

according to whatever the researcher considers to be psychologically meaningful 

including a shift in the polarity of the scale. 

However, applying linear transformation to a given interval scale (like behav

ioral belief strength) and multiplying it by another interval scale (like outcome evalua

tion) will result in a nonlinear transformation of the product term, which may substan

tially alter the size of the correlation coefficient between the multiplicative composite 

and another variable like the direct measure of attitude toward the behavior (for dem

onstrations of this effect see, e.g., Ajzen, 1991, p. 194; Laroche, 1978, p. 177; 

Schmidt, 1973, p. 248). 

In consequence, if a constant is arbitrarily added to or subtracted from the 

scores of a given interval scale, it will neither change the rank order of the scores or 

the equal intervals between them nor the standard deviation of their distribution, but 

"such perfectly legitimate ... transformations play havoc with the correlations obtained 

by a multiplicative multiattribute model, thereby rendering the interpretive compari

sons of the correlational results rather nebulous [italics added]" (Holbrook, 1977, p. 

165). Put in other words, the size of a correlation coefficient between a multiplicative 

composite whose components are measured at interval scale level only (instead of 

ratio scale level) and a third variable is scale dependent and thus lacks "formal mean

ingfulness" (Doll & Orth, 1993, p. 399); hence, results from correlational or regression 

analyses or from structural equation modelings (SEM) may not be comparable be

tween different studies (Ajzen, 1991, 2002a; Doll & Orth, 1993; Evans, 1991; Hol

brook, 1977; Laroche, 1978; Orth, 1985; Schmidt, 1973). 

At least two suggestions have been made to overcome these difficulties: apply

ing hierarchical regression analysis (Evans, 1991) and optimal scaling (Holbrook, 

1977; Orth, 1985). Hierarchical regression tests the validity of the expectancy-value 

approach. It aims at regressing the direct measure of attitude toward the behavior (As) 

on both components of the multiplicative composite, that is, behavioral belief strength 

(b;) and outcome evaluation (e;; a denoting regression coefficients): 
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(1) 

Then, it checks in a second step whether the product-sum term ('Lb;e;) accounts for an 

additional part of the direct measure's variance over and above the contribution of the 

sums of its components (Doll & Orth, 1993; Evans, 1991): 

(2) 

This approach has been criticized because it "is all very well and good from a 

statistical perspective, but unfortunately lacks theoretical import. Existing tests of the 

hierarchical regression procedure suggest that the interaction term ['Lb;eJ is often not 

significant ... , and one is left with an 'additive model' that predicts attitude from expec

tancies and evaluations separately. However, this model is not theoretically meaning

ful [italics added]" (Eagly & Chaiken, 1993, p. 235), that is, it does not reflect the 

information-integrating mental process postulated by the TPB. 

Optimal scaling, on the other hand, which was originally suggested by Hol

brook (1977; but see also Orth, 1985), is a procedure that adds an empirically derived 

constant to each of the interval-scaled components of a multiplicative composite and 

thus, while retaining the interval scale properties of the scores after rescaling, allows 

for making "formally meaningful statements" (Doll & Orth, 1993, p. 400) in the con

text of expectancy-value models like the TPB. After optimal scaling has been per

formed on a given data set, correlation coefficients between the multiplicative com

posite and a third variable are maximized and therefore supply the foundation for a fair 

comparison between competing models or between results from different samples. 

Contrary to the hierarchical regression approach, optimal scaling does not test but 

assumes the validity of the expectancy-value approach. (Ajzen, 1991, 2002a; Doll & 

Orth, 1993; Eagly & Chaiken, 1993; Holbrook, 1977; Laroche, 1978; Orth, 1985, 

1987). 

It has been shown that the following regression analysis results m a least 
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squares solution for determining the additive rescaling constants for the components of 

a multiplicative composite. First, the direct measure of attitude toward the behavior 

(As) can be taken as a criterion and can be regressed on the sum of the behavioral 

beliefs (L.b;e;; with b; denoting behavioral belief strength; e; outcome evaluation; a the 

regression coefficient; c an additive constant; and n the number of salient beliefs taken 

into account): 

(3) 

In order for the rescaling constants B (for belief strength) and E (for outcome evalua

tion) to be estimated, they need to be introduced: 

As= a L.(b; + B)(e; +E)+ c. (4) 

Expanded, this becomes: 

As= a L.b;e; + aE L.b; + aB L.e; + aBEn +c. (5) 

Division of the unstandardized regression coefficient obtained for L.b; by the 

value obtained for a gives an estimate of the rescaling constant E (i.e., aE I a), while 

the division of the coefficient for L.e; gives an estimate of B (i.e., aB I a; Ajzen, 1991, 

2002a; Dohmen, 1985; Dohmen, Doll, & Orth, 1986; Doll & Orth, 1993; Holbrook, 

1977; Laroche, 1978; Orth, 1985, 1987). It should be noted that the additive parame

ters B and E need to be estimated separately for every empirical application of the 

TPB. 

The same procedure can and needs to be applied to the normative and control 

beliefs within the TPB too to make their components (normative belief strength and 

motivation to comply, control belief strength and power, respectively) optimally 

scaled. This was done in the present study (see chap. 5.4). 

Optimal scaling was suggested here with the purpose of justifying multiplica-
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tion of scores even in the case when they are measured at interval scale level only. On 

the other hand, the question may be asked whether rating scales like those recom

mended by Ajzen (2002a) and those used in this study deliver scores of more than just 

ordinal scale quality. It is common practice in socioscientific research, though, to trust 

in the ability of such scales to measure a characteristic at interval scale level and not to 

prove it in every instance of their application. The rationale behind this liberal assump

tion is the conviction that the empirical corroboration of a theoretically derived hy

pothesis is an indication of the adequacy of the supposition regarding the scale type. In 

other words, if a scale is wrongly claimed to be an interval scale, the corroboration of 

a hypothesis will be impeded (Bortz & Doring, 2006, p. 70). 

The Theory of Reasoned Action (TRA) 

The TRA (e.g., Ajzen & Fishbein, 1980) was the forerunner model of the TPB and 

"was concerned with the causal antecedents of intentions to perform behaviors over 

which people have sufficient control" (Ajzen, 2005a, p. 117), that is, it was intended to 

deal with volitional behavior. It is identical to the TPB except that the construct of 

perceived behavioral control is missing (see Figure 3). 

Behavior 

Figure 3. Structural model of the theory of reasoned action (TRA). 

When it was later recognized that most intended behaviors were not under full 

volitional control, the TRA was extended to include the component perceived behav

ioral control, that is, the perceived extent to which a person has control over the be

havior, and it was named TPB (see above and Figure 2). Practically everything that 
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was outlined and explicated in the context of the TPB also holds for the TRA, except 

all passages related to the control component, of course. Several of the findings and 

results reported in the preceding section were, in fact, not based on analyses of the 

TPB but of the TRA. 

Though the TRA has proven to be of good use for the prediction of a number of 

behaviors including nutrition behavior (e.g., Axelson & Brinberg, 1989; Shepherd, 

1990; Sheppard, Hartwick, & Warshaw, 1988), researchers nowadays seem to use the 

TPB more frequently than the TRA for modeling nutrition behavior, as it was found 

that the perceived behavioral control component "makes a significant contribution to 

the predictive power of the TRA, providing support for the TPB" (Conner & Armit

age, 2002, p. 32). Yet, the TRA, though it may be a bit outdated, is nested in the TPB 

and thus offers a potentially more parsimonious model of mineral water intake, which 

can easily be tested when data for the application of the TPB are obtained anyway. 

Pudel and Westenhofer's Model of Cognitive Decision Making on Foods (PWM) 

The point of departure for Pudel and WestenhOfer's (2003; see also DGE, 1988) sug

gestion for a genuine model of nutritional psychology was to account for food-choice 

decisions under the conditions of abundantly available and easily accessible foods. 

They did not develop a structural model comparable to the TPB or TRA, but they 

seemed to have had in mind an approach that is formally similar to expectancy-value 

theory. According to the PWM, the decision for a particular food product depends on 

an array of motives, which are individually weighted according to a person's needs and 

preferences. As food choice is obviously dependent on situation-related factors too 

(see chap. 2.2), these are taken into account too by obtaining individual weight scores 

for different situations (Pudel & Westenhiifer, 2003). 

Three types of measures need to be obtained in order to predict the choice of a 

particular food item in a given situation: (a) evaluation of the situation in terms of how 

important each of a list of (salient) attributes is for food consumption in that situation 

(e.g., "When thinking about drinking a beverage in your home, how important is it for 
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you that it is free of calories?"; s1); (b) determining the corresponding image compo

nent of the food product under consideration, that is, the strength of the belief that the 

particular food item does have that attribute (e.g., "Mineral water is free of calories"; 

b1); and (c) a preference score for the consumption of the food item in that particular 

situation, or the estimated likelihood of really consuming the food in that situation 

(Pudel & Westenhi:ifer, 2003, pp. 317-319), or even much better: recording real food 

consumption behavior in the situation (Beh). 

The PWM predicts food consumption by computing the products of all n pairs 

of attributes of the evaluation of the situation (s1) and the belief strength regarding the 

image component (b1) and by submitting them to a multiple regression analysis with 

the behavioral component (Beh) as dependent variable (a; denote the multiple regres

sion coefficients): 

(6) 

In order to apply the PWM in the present context, the notion of a situation in 

which mineral water is or can be consumed was extended to the totality of the habitat, 

which is the natural environment respondents were living in during the 7-day data 

collection period. Information about the situational parameters (s) was obtained by 20 

items like "When deciding on the usage of a beverage during the next 7 days, I will not 

care at all vs. I will consider it to be extremely important to me whether it is free of 

calories" (response format: 7-point rating scale; see Appendix Bl, Question H25). 

Each of these items was matched by a corresponding item (i.e., image component) 

from the same set that was already used to assess behavioral belief strength (b) within 

the framework of the TPB and TRA, like "Mineral water is free of calories" (response 

format: 7-point rating scale ranging from l strongly disagree to 7 strongly agree; see 

Appendix Bl, Question H23). Optimal scaling (see above) was applied to the raw 

scores before they were processed within the PWM (see chap. 5.4). 

Although the same items were used for modeling the prediction and explana

tion of mineral water intake within both the TPB or TRA and the PWM frameworks, 
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each approach requires, strictly speaking, a different type of behavioral beliefs, as was 

already explained above. While the TPB and the TRA draw upon the beliefs a person 

holds about the subjective probability that performing a particular behavior like 

drinking mineral water will lead to a specific outcome, the PWM requires information 

about the beliefs a person holds about a particular object, that is, about his or her 

image of mineral water. Question H23 (see Appendix Bl), with which the belief 

strengths were ascertained, is made up of both types of items. Some of them refer 

directly to the consequences of the ingestion of mineral water (e.g., "Drinking mineral 

water fosters my health") and are thus in accordance with the requirements of the TPB 

and the TRA; others (e.g., "Mineral water is free of calories") clearly refer to an at

tribute of the object, not to an immediate outcome of its consumption, and are thus in 

line with what Pudel and Westenh6fer (2003) demand for their model. Still other items 

(e.g., "Mineral water quenches thirst better than other beverages") are outcome ori

ented, but they make no explicit, verbal reference to the behavior or experience of the 

participant of the study. 

When the present study was set up, the intention was to focus data collection on 

the constructs of the TPB or TRA, which are clearly the more significant and better 

established approaches to the explanation of nutrition behavior than the PWM. When 

phrasing the items of Question H23, however, it was felt that any continuous reference 

of the wordings to the person who was completing the questionnaire made several of 

the items sound a bit stilted and odd. In consequence, a decision was made to deviate 

from Ajzen's (2002a) recommendations for the construction of a TPB questionnaire, 

which was based, and can be justified, on the following grounds: (a) Given the fact 

that the ingestion of mineral water is probably one of the most ubiquitous and least 

problem-associated of all everyday nutrition behaviors, there should be no big gap 

between the beliefs about the attributes of mineral water as an object and the expected 

consequences that these attributes may entail for a person when ingesting mineral 

water; also, (b) many of the questions and items preceding Question H23 were explic

itly related to the participants' drinking mineral water in the forthcoming 7 days so that 

a corresponding mental set should have been established by the time the items of 
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Question H23 were completed, which was supposed to cause participants to interpret 

them with implicit reference to their own behavior over the next 7 days. In order to 

keep the length of the questionnaire within reasonable time limits, no extra questions 

were asked to comply fully with the requirements of the PWM. 

Pudel and WestenhOfer (2003) reported on one single, though large-scale, 

survey where they applied their model to food choice data. Based on a sample that was 

representative of the West German population, they obtained information on (a) the 

evaluation of five eating situations (e.g., at home, cafeteria), (b) the attribute profiles 

(i.e., image components) of six food items (e.g., steak, fruits, French fries), and (c) 

preference scores for the consumption of each of the foods in each of the situations. 

They found that correlation coefficients between preference scores obtained for the 

consumption of food items in these situations and preferences predicted from the 

model ranged from r = .18 to .49 (p. 323). 
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CHAPTER THREE 

Objective and Purpose of This Research Project 

The preceding two chapters should have made several points clear: Eating solid foods 

and drinking beverages are among the most elementary and most frequently repeated 

behavior patterns of all human beings. Food acquisition, preparation, and consumption 

are a constitutive characteristic of human civilization. Adequate nutrition and healthy 

food patterns make up one of the cornerstones of individual and public health, or put 

in other words, malnutrition and unfavorable food patterns are potentially life

threatening, and they cause Germany's national economy to spend an enormous 

amount of money every year on treating nutrition-related diseases in the population. 

Water, and especially in Germany and in other affluent Western societies min

eral water, is one of the most important food items in human nutrition in terms of 

bodily requirements, actual consumption, and recommended consumption when losses 

of body water need to be replenished through intake of beverages. While there does 

not appear to exist an upper physiological limit for the volume of daily water intake 

(within reasonable quantities of consumption), there are some indications that indi

viduals in Germany tend to ingest less fluid from beverages than they should in order 

to meet their physiological requirements. Dehydration may result, which may cause 

impaired physical and mental performance. 

In contrast to the fundamental significance of nutrition for individuals and 

societies during all ages, attempts to understand human nutrition behavior have been 

made very rarely until just a few decades ago. The contribution of psychology and 

other social sciences to the explanation of nutrition behavior has as yet been only 

moderate and has been focused on behavioral and experiential aspects of nutrition

related diseases. And although a wealth of information about foods, bodily require

ments, and also nutrition behavior has been accumulated throughout the last few dec-
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ades, many of the available pieces of information appear to be isolated and to lack 

integration and coherence. There is particularly little knowledge available of the de

terminants of normal, everyday eating behavior and even less of daily, clinically in

conspicuous drinking behavior; and hardly any publication can be found that aimed 

explicitly at explaining mineral water intake with the outstanding exception of Wuste

feld-Wurfel's (1999) doctoral dissertation on "Consumers' View on Mineral Water" 

("Mineralwasser aus Konsumentensicht"). 

In her exploratory study, Wustefeld-Wurfel (1999) conducted a representative 

survey using a random sample of the German population, which was generated by the 

Arbeitskreis Deutscher Markt- und Sozialforschungsinstitute e.V. (a so-called ADM 

master sample); she ascertained information by administering an extensive question

naire in face-to-face interviews. In her dissertation, she gave a wealth of detail regard

ing usage patterns of mineral water and attitudes towards mineral water and thus made 

an extremely valuable contribution to the understanding of why, when and where 

individuals consume mineral water and to the description of how mineral water is 

perceived and evaluated by the general population. 

But Wustefeld-Wurfel (1999) designed the empirical part of her study in the 

fashion of what market researchers call a "usage and attitude" study, which is, from a 

psychological point of view, suboptimal in at least two ways with regard to the identi

fication of the determinants of mineral water intake and the assessment of their 

strength of influence on intake: (a) She asked her respondents directly for their con

sumption motives and did not go beyond tabulating and interpreting these mental 

representations of respondents' own behaviors, neither by employing psychological 

tests, scales, or other instruments for ascertaining psychological constructs nor by 

performing statistical procedures for in-depth analyses of her data in order to establish, 

for instance, the influence of attitude towards mineral water on its intake; and (b) she 

relied on her respondents' verbally claimed habitual consumption behavior rather than 

collecting information on actual mineral water intake. 

The purpose of the present study is to add a piece of empirically derived infor

mation to the small amount of existing knowledge in the field of everyday beverage 
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intake behavior. The study is exploratory in nature too as it tries to research into a 

behavioral phenomenon which has not been thoroughly investigated before. The point 

of departure for the study was the obvious interindividual differences in the volume of 

mineral water intake that can be observed between ordinary people in their natural 

environments every day. And the central question that guided the planning and setting 

up of the study was: How can these differences be explained by drawing upon avail

able psychological theories, models, concepts, instruments, and methods? The idea 

was to explore a given real-life phenomenon; the idea was not to pick a theory, model, 

concept, instrument, or method and to see how well it works when being applied to 

nutrition behavior or to study how it can be revised, extended, or otherwise modified 

with mineral water intake being an arbitrary behavior which the modified version is 

tested on. 

Thus, the objective of this study is to check up on the usefulness of a number of 

person- and situation-related determinants that can be expected on theoretical grounds 

to have at least some potential for contributing to the analysis of interindividual vari

ance in day-to-day mineral water intake in naturalistic settings. Although a number of 

factors that turned out to have some influence on food or beverage intake have been 

identified in previous research (see chap. 2.2 and 2.3), none of them appears to be a 

single top candidate for a straightforward prediction and explanation of a major share 

of variance in mineral water intake. Therefore, a variety of single determinants were 

selected as predictors to be used in this study, as well as four more sophisticated be

havioral models. 

The main dependent variable was volume of actual mineral water intake (in 

ml), which was recorded by the participants together with the volume of all other 

beverages consumed throughout the course of 7 consecutive days. A 7-day data collec

tion period was chosen in order to cover the vast amount of potential sources of influ

ence on mineral water consumption that may be present in an individual's natural 

habitat and that may take effect in the course of a week, though presumably not with 

the same probability on every day of the week or with systematically varied degrees of 

strength of influence across different days (cf. the distinction between "dry" and "wet" 

137 



days in research on consumption of alcoholic beverages; e.g., van der Valk, 1999). As 

the analysis of within-subject variation in mineral water intake across the 7 days, 

which is due to both true fluctuations of ingested volume over time and measurement 

error, is not the objective of this study, data analysis was confined to between-subject 

variation of volume of intake that was aggregated intraindividually across the 7 days 

for every participant. 

In order to supplement the knowledge generated by Wustefeld-Wurfel (1999), 

while overcoming some of the disadvantages of her methodological approach, the 

present study was set up differently in three ways: (a) It employed psychological 

concepts to predict (b) actual mineral water intake in naturalistic settings; and (c) 

many potential predictors, in particular the psychological constructs underlying the 

TPB, TRA, PWM, and the nutrition-specific traits or trait-like dispositions (see chap. 

2.2 and 2.3), were ascertained in a premeasurement session before respondents re

corded their beverage intake, which makes any modeling of the relationships between 

the psychological predictors and the dependent behavioral variable logically more 

sound. A minority of predictors such as respondents' SES and demographic factors, 

though, were obtained when the data collection period was over in a postmeasurement 

session or during the data collection period itself. 

Yet unfortunately, the present study lags behind Wustefeld-Wurfel's (1999) in 

terms of representativeness and generalizability of the findings: Instead of using a 

random sample of the general population, which would have gone far beyond the 

scope of the available budget, this study resorted to a grab or convenience sample 

(Last, 2001, p. 162) and to a mixture of what Miles (2001, p. 79) calls a volunteer and 

opportunity sample of students, most of whom were enrolled in the University of 

Hamburg and about half of them were majoring in psychology. 

It is legitimate to run a study like this, because a gain in the understanding of 

normal eating and drinking behavior (a) must be expected to be a prerequisite for 

describing, predicting, and explaining abnormal nutrition behavior or food patterns 

that increase the risk of coming down with nutrition-related diseases (Diedrichsen, 

1995b ); (b) will, in consequence, add to the foundation of the development of effec-
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tive intervention programs that aim at changing nutrition behavior, be it in the domain 

of nutrition education at the individual level or in the fields of public health nutrition 

or industrial sales promotion at the population level; and (c) will help to answer one of 

the key questions raised in 1975 when nutritional psychology was established in Ger

many and which still waits to be answered up to the present day: Why do people eat 

and drink the foods and beverages they do (Pudel & WestenhOfer, 2003)? 

The research questions addressed in this study were: 

1. Is knowledge of the composition of mineral water and how it is manufactured, 

measured with an ad hoc constructed knowledge test, associated with the vol

ume of mineral water intake? 

2. Is dietary restraint, measured as cognitive control of eating behavior (FEY scale 

1) associated with the volume of mineral water intake? It is hypothesized that 

persons standing high on this trait drink more mineral water. 

3. Is variety-seeking tendency, measured with the variety-seeking scale (VAR

SEEK-scale), associated with beverage intake? It is hypothesized that persons 

scoring high on the V ARSEEK-scale (a) have a larger relevant set of different 

beverages, (b) have a higher volume of total beverage intake, but (c) ingest less 

mineral water. 

4. Is food neophobia, measured with the Food Neophobia Scale (FNS), associated 

with the volume of mineral water intake or with the number of beverages in an 

individual's relevant set? 

5. Is the attitude toward eating, that is, the importance of eating as measured with 

scale 1 of the Eating Behavior and Weight Problems Inventory (lEG scale 1 ), 

associated with the volume of mineral water intake? 

6. Are global daily mood and global daily physical comfort, measured with ad hoc 

constructed 7-point rating scales and aggregated across the 7 days of the data 

collection period, associated with volume of mineral water intake? 

7. Is the socioeconomic status (SES) of the family of origin, directly assessed by 

the respondents as their parents' SES on a 7-point rating scale, and that of the 

respondents themselves as indicated by their personal net income measured 
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with a 9-point rating scale (both scales were ad hoc constructed), associated 

with the volume of mineral water intake? 

8. Is the total time individuals engage in physical work or labor, such as occupa

tional activities or activities related to the household or garden or in physical 

exercise ("Sport" in German), aggregated across the 7 days associated with the 

volumes of total beverage and mineral water intake? It is hypothesized that the 

longer persons engage in physical work, labor or exercise, the higher will be the 

volume of total beverage intake and particularly that of mineral water intake. 

9. Is the actual or habitual mineral water intake of the respondents, their behav

ioral belief strengths and outcome evaluations regarding mineral water intake 

associated with habitual mineral water intake, behavioral belief strengths, and 

outcome evaluations of other persons who are aged 14 or above, if any, and 

who are living together with the respondents in the same household thus 

reflecting mutual social influence? It is hypothesized that corresponding 

characteristics from both sources are positively correlated. 

10. Is the weather associated with mineral water or total beverage intake? It is hy

pothesized that respondents who record their intake in warmer weather (a) have 

a higher volume of total beverage intake and (b) ingest more mineral water. 

11. Is the relative share of time, aggregated across the 7 days, that respondents 

spend at home or out of their home, respectively, associated with volume of 

mineral water intake? 

12. Is the theory of planned behavior (TPB) an adequate model for predicting and 

explaining interindividual variation in volume of mineral water intake? 

13. Is the theory of reasoned action (TRA), which is nested in the TPB, more par

simonious in attaining the same goal? 

14. Does extending the TPB by adding the potential impact of the weather and of 

the time spent engaging in physical work, labor or exercise increase the ex

plained variance in volume of mineral water intake over and above the share 

explained by TPB predictors alone? 

15. Is the Pudel WestenhOfer model (PWM) an adequate model for predicting and 
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explaining interindividual variation in volume of mineral water intake? 

The empirical part of this study is divided into two parts: (a) a qualitative first 

stage, in which modal accessible, salient beliefs of the target population (i.e., students) 

regarding mineral water consumption were elicited in order to comply with what an 

application of the TPB or TRA requires (cf. Ajzen, 2002a; Francis et al., 2004); and 

(b) a quantitative main study, where the information was obtained to answer the above 

listed research questions. Chapter 4 will give details and results of the qualitative 

elicitation study; chapter 5 will report on the quantitative main study. Any descriptive 

results and those that were not derived from theoretical considerations beforehand, 

will be reported along the way. 
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CHAPTER FOUR 

Qualitative Elicitation Study 

4.1 Method 

It is intended to apply the TPB and the TRA to mineral water intake in this study. 

Within the framework of these theories, participants need to fill out scales assessing 

their indirect, belief-based antecedents of the three predictors of behavioral intention 

(i.e., attitude toward the behavior, subjective norm, perceived behavioral control), 

which represent the informational, cognitive foundation that underlie these predictors 

(see chap. 2.3). It is of vital importance for a successful application of the TPB and the 

TRA to construct these scales in such a way as to make them comprise the existing 

modal accessible, salient beliefs regarding the target behavior in the population, which 

was defined in this study as students who were enrolled in a university or college. 

In order to achieve this aim, the salient behavioral outcomes, normative refer

ents, and control factors need to be ascertained empirically from the target population, 

prior to constructing the corresponding scales for the main study (e.g., Ajzen 1991, 

2002a; see also Francis eta!., 2004). 

Design 

Hence, an elicitation study was conducted first, which was designed as a cross

sectional study consisting of face-to-face interviews, which were carried out on the 

central campus of the University of Hamburg in the fashion of "'man-in-the-street' 

surveys" (Last, 2001, p. 162). Although whole departments and several institutes of 

the university were scattered across the city of Hamburg, this place was chosen be

cause (a) the concentration of departments was relatively high there with the Depart-
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ment of Psychology being one of them, (b) it was near the university's administration 

building, and (c) it was in the immediate vicinity of three of the university's biggest 

cafeterias. The campus was therefore frequented by many students from many depart

ments including some of those which were located more remotely. It was the place 

where the probability was felt to be highest that any pedestrian approached for an 

interview would be a student; and in order to anticipate the composition of the sample 

of the main study (see chap. 5), students were supposed to have different majors, 

though about half of them were intended to be students of psychology. 

Respondents were interviewed using a short, structured questionnaire (see 

Appendix A) with six open-ended questions to identify salient behavioral outcomes, 

normative referents, and control factors. 

Participants 

Participants were recruited in the fashion of "'man-in-the-street' surveys" (Last, 2001, 

p. 162) which resulted in a grab, convenience, or opportunity sample (Last, 2001, p. 

162; Miles, 2001, p. 79). N = 43 students were interviewed, n = 29 of which were 

women, n = 20 were students who were enrolled in psychology, and n = 3 said that 

they never drank mineral water; consequently, these latter persons were not further 

questioned about their behavioral, normative, or control beliefs. An effective sample 

size of N = 40 seemed to be sufficient for conducting pilot work for the TPB and TRA, 

Francis et al. (2004) consider even N = 25 to be enough. Mean age in the sample was 

M = 23.7 (SD = 3.6) years. Respondents were not paid an incentive for their participa

tion. 
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Materials 

The questionnaire used for eliciting the salient beliefs can be found in Appendix A. 

The central questions asked in the interview were aimed at tapping respondents' spon

taneous associations when they were thinking of (a) the advantages and disadvantages 

of drinking mineral water, in order to identify behavioral outcomes (see Appendix A, 

Questions V5 and V6); (b) any persons or organizations who approved or disapproved 

of their drinking mineral water, thus obtaining their normative referents (see Appendix 

A, Questions V7 and V8); and (c) any circumstances that made it easier for them to 

drink mineral water, or that made them drink it more frequently or more volume of it, 

or any circumstances that made it harder for them to drink mineral water, or that made 

them drink it less frequently or less volume of it, for detecting control factors (see 

Appendix A, Questions V9 and VlO). This way of eliciting salient beliefs is very close 

to what Ajzen (2002a) recommends researchers to do (see also Francis et al., 2004). 

Procedure 

Three interviewers were recruited: two female students of psychology, who received 

academic credit for their cooperation, and one male student of sociology, who did not 

receive an incentive. Interviewers were briefed personally by the present author and 

the interviews were carried out in October and November 2001 during the winter term. 

Interviewers approached potential interviewees and addressed them by reading out the 

introductory sentences from the questionnaire (see Appendix A). Interviewees were 

not preselected, except that the interviewers tried to get hold of as many psychology 

students as were necessary to make about half of the sample consist of them. In order 

to achieve this goal, the interviewers lingered in the vicinity of the department of 

psychology and approached any students passing by for an interview. 

Responses to the open-ended key questions of the questionnaire (see Appendix 

A, Questions V5 to VlO) were recorded verbatim by the interviewers and content 

analyzed and coded by the present author. 
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4.2 Results 

Detailed tables with the responses to these questions and the frequencies of their 

occurrence can be found in Appendix C. 

The salient behavioral outcomes related to drinking mineral water turned out to 

be the thirst-quenching and refreshing character of mineral water, its healthiness, its 

good value for money, its low-calorie character which supports dieting behavior, its 

easy availability, and its neutral, good taste (see Appendix C, Table Cl). But the neu

tral taste was also felt to be a negative aspect of mineral water as it was described by 

some respondents as being bland, boring, and bad, and inferior to the taste of other 

beverages. Furthermore, some respondents complained about missing vitamins and too 

much carbonic acid in mineral water, which may cause stomach trouble. One third of 

the respondents did not find anything disadvantageous about drinking mineral water 

(see Appendix C, Table C2). 

Respondents' normative referents, who approved of their drinking mineral 

water, were the family, including partners and parents, and physicians, while friends 

and persons with whom respondents go out (e.g., to a bar or a party) turned out to be 

disapproving normative referents. Yet, the majority of respondents was unable to 

mention any potential referent, neither an approving nor a disapproving one (see Ap

pendix C, Tables C3 and C4). 

The major facilitating control factor was physical exercise, that is, respondents 

felt that while exercising or after sport or physical exercise, they were inclined to drink 

mineral water more frequently or more volume of it. Warm weather or when respon

dents felt warm was claimed to be a facilitating factor too, while cold weather or when 

respondents were cold was an impeding factor. Immediate availability of mineral 

water or the absence of other (e.g., low-calorie) beverages in a situation seemed to 

facilitate mineral water intake, while the presence of better tasting beverages impeded 

the intake. Quite in line with the findings for the normative referents, respondents said 

that when in social settings, that is, in the company of friends, on a party, in a bar, or 

when going out at night, they tend to drink mineral water less frequently or less vol-
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ume of it; on the other hand, in the evening or at night (without making any reference 

to other persons), respondents tend to ingest mineral water more frequently or more 

volume of it. It may be hypothesized that when being in these situations at the end of 

the day, they are not in the company of friends, but either alone or together with their 

partner, parents, or family. Also, when at work, while studying, or when at the univer

sity, seemed to be situations that facilitate mineral water intake. Only a minority of 

respondents was unable to mention at least one facilitating or impeding factor (see 

Appendix C, Tables C5 and C6). 

These findings were later used for constructing the scales for the measurement 

of the belief-based antecedents of the three predictors of behavioral intention in the 

TPB and TRA. They will be referred to again in chapter 5.4. 
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CHAPTER FIVE 

Quantitative Main Study 

5.1 Method 

The key feature of the present study was a diary that respondents kept to record their 

beverage intake on a daily basis while living freely in their natural environments. This 

methodology is rooted in at least two academic traditions: (a) nutrition science, public 

health, and epidemiology and (b) psychology. And, since "the research community that 

specializes in the study of ingestive behaviour has largely been cut off from the main 

areas of research into human psychology" (Booth, 1994, p. 184; see also Koster, 

2009), a phenomenon that should have become all too clear from the previous chap

ters, the diary approach to nutrition behavior is a prime example for this lack of mutual 

contact between both traditions. Methodological publications in the field of the natural 

sciences (e.g., Oltersdorf, 1995b; Patterson & Pietinen, 2004; Sichert, Oltersdorf, 

Winzen, & Leitzmann, 1984) list and discuss diaries, which they also call, for exam

ple, food records or food accounts (in German, e.g., "Emahrungsprotokoll" or "Proto

koll-Methoden"), together with other methods of assessing food or nutrient intake, but 

making only few, if any, pertinent cross-references to methods and findings of psy

chology. Authors in the field of psychology (e.g., Bolger, Davis, & Rafaeli, 2003; 

DeLongis, Hemphill, & Lehman, 1992; Tennen, Suls, & Affleck, 1991), on the other 

hand, are concerned with all sorts of behaviors and experiences which can be ascer

tained through diaries and other self-report methods but hardly ever even mention 

nutrition behavior as one of them. 

According to the psychological classification of Wheeler & Reis (1991), meth

ods for self-reporting small events in natural settings can be classified into three cate

gories: (a) signal-contingent recording, where participants are instructed to report their 
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experiences or behaviors whenever they are being signaled by the researcher by means 

of a signaling device like a beeper, according to a time-sampling schedule (cf., e.g., 

de Vries, 1992; Hormuth, 1986; Pawlik & Buse, 1996); (b) event-contingent recording, 

which "requires a report every time an event meeting a preestablished definition has 

occurred" (Wheeler & Reis, 1991, p. 346); and (c) the oldest of these three methods, 

interval-contingent recording, where a report is required at regular, predetermined 

intervals, like in a diary (cf., e.g., Bolger, Davis, & Rafaeli, 2003; DeLongis, Hemp

hill, & Lehman, 1992). 

From the perspective of nutrition science, public health, and epidemiology, 

methods for the direct assessment of food intake, that is, at the microlevel of individu

als or households, can be classified into retrospective and prospective techniques. 

Among others, retrospective methods, which address past experiences or behaviors, 

comprise (a) 24-hour recalls, where individuals report in detail on all foods and bever

ages ingested in the past 24 hours; (b) diet histories, where individuals are asked to 

describe their habitual eating and drinking behavior in order for the researcher "to 

reconstruct a pattern of food intake typical of a recent week" (Patterson & Pietinen, 

2004, p. 72); and (c) food-frequency questionnaires, which, while focusing on fre

quencies rather than volumes of intake, ask about usage and preparation habits of 

foods "to capture standardized, quantitative data on usual, long-term diet" (Patterson 

& Pietinen, 2004, p. 72). All retrospective methods potentially suffer from one main 

flaw: They depend on the ability of the respondents to properly remember and quantify 

behaviors and experiences in the past (Oltersdorf, 1995b; Patterson & Pietinen, 2004; 

Sichert, Oltersdorf, Winzen, & Leitzmann, 1984), and "in general, the literature sug

gests that people are not particularly adept at recalling events, moods, or cognitions" 

(DeLongis, Hemphill, & Lehman, 1992, p. 90). 

Prospective methods like food records or diaries try to avoid or minimize this 

"retrospection bias" (Bolger, Davis, & Rafaeli, 2003, p. 589) or "recall error" 

(DeLongis, Hemphill, & Lehman, 1992, p. 90) by instructing respondents to report 

repeatedly on their concurrent experiences or behaviors as they unfold over the course 

of time. Several varieties of prospective methods have been described in the literature, 
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but all of them have two characteristics in common: monitoring experiences or behav

iors over a certain period of time and keeping records of it. Food or beverage diaries 

typically require individuals to record their intake on a day-to-day basis both qualita

tively in terms of what is being ingested and quantitatively by supplying more or less 

exact information about the ingested mass or volume of the food (Oltersdorf, 1995b; 

Patterson & Pietinen, 2004; Sichert, Oltersdorf, Winzen, & Leitzmann, 1984). 

All prospective studies, however, potentially suffer from another major flaw: 

reactance or reactivity, that is, "the property of some psychological measures of yield

ing scores that are influenced by the participants' ... knowledge that their behaviour is 

being observed or measured" (Colman, 2003, p. 619). It was found, for example, that 

rates of reporting events tended to decrease over the data collection period within 

which a respondent is required to report the behavior (called "pattern of response 

decay" by Stone, Kessler, & Haythomthwaite, 1991, p. 600), or that, when momentary 

moods were reported, positive moods tended to decrease rapidly under the influence of 

the recording procedure itself (Riepe, 2001 ). 

Yet, retrospection bias may also occur in diary studies with a fixed-time sched

ule where respondents are required to report their behaviors at the end of each prede

termined interval as in a food or beverage diary: If the intervals are lengthy, more 

distant events must be suspected to be recalled less accurately than more recent ones 

(Bolger, Davis, & Rafaeli, 2003; DeLongis, Hemphill, & Lehman, 1992; Sichert, 

Oltersdorf, Winzen, & Leitzmann, 1984). But hopefully, "concrete, objective events 

(e.g., number of ... beverages consumed [italics added]) may be less susceptible to 

recall bias than are transient subjective feelings such as pain or mood" (Bolger, Davis, 

& Rafaeli, 2003, p. 589). Also, any retrospection bias should be attenuated in diary 

studies by the fact that respondents, while taking part in the study, are aware of the 

reporting task whose accomplishment is expected of them. In contrast, when using 

retrospective methods, respondents need to report on behaviors they performed at 

times when they had not been aware of the fact that they were going to be questioned 

about them in the future. Awareness of the task, however, should improve recall of 

events. 
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While prospective studies tend to be more demanding, time consuming, and 

obtrusive for the respondents than retrospective approaches, Lemmens and his col

leagues (Lemmens, Knibbe, & Tan, 1988; Lemmens, Tan, & Knibbe, 1992) could 

establish that beverage diaries covered sales volumes of alcoholic beverages better 

than a number of retrospective methods, which turned out to be more prone to under

reporting due to recall errors, and also that the rank order of participants in terms of 

consumed volume was relatively stable across different methods. 

Gay (2000; see also Sichert, Oltersdorf, Winzen, & Leitzmann, 1984) found 

that data collection periods of food diaries do not necessarily need to cover a whole 

week to supply valid estimates of intake: "Population distributions of habitual nutrient 

intake could be accurately constructed from 4 d weighed diary data" (p. 287); and De 

Castro (1994) concluded that "the diet diary technique is the method of choice for 

investigations of the ingestive behaviours of free-living humans" (p. 179). 

For a comprehensive discussion of advantages and disadvantages of the various 

prospective methods from the perspective of the nutrition science, public health, and 

epidemiology see, for example, Oltersdorf (1995b ), Patterson and Pietinen (2004), and 

Sichert, Oltersdorf, Winzen, and Leitzmann (1984), and from psychology's point of 

view see, for instance, Bolger, Davis, and Rafaeli (2003), DeLangis, Hemphill, and 

Lehman (1992), Pawlik and Buse (1996), and Tennen, Suls, and Affleck (1991). 

Design 

The quantitative main study was set up as a prospective field study following a corre

lational research design. The main predictor variables were measured before the target 

behavior was performed and thus prior to the measurement of the dependent variables. 

Retrospectively reported past behavior was not used as the dependent variable in order 

to minimize potential recall errors and to enhance logical conclusiveness of the results. 

Volume of beverage intake, in general, and that of mineral water intake, in particular, 

the target behavior, were ascertained in naturalistic settings as milliliters ingested per 

predefined interval by means of a 7-day structured diary. The dependent variables 
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were intended to reflect actual behavior of persons ranging freely in their natural 

environments while retaining their daily routines. 

The study's aim was to ascertain intake of pure, unprocessed mineral water as a 

drink coming straight from the packaging it was bottled in, and to predict and explain 

interindividual variation in it; the intention was not to cover any usage of mineral 

water for making homemade drinks like hot tea or coffee or for nondrinking purposes 

like cooking, or to include the intake of sodas when their main constituent was mineral 

water. 

A naturalistic approach was chosen in order to ensure ecological validity and 

representativeness of the behavioral data (cf. Tomiyama, Mann, & Comer, 2009). Data 

are ecologically valid if they were generated in settings where the stimulus conditions 

originate from a person's everyday life; a sample of real-life settings supplies ecologi

cally representative data if it reflects the naturally occurring variances of and covari

ances between all behavior-determining stimuli in the habitat of that person ( cf. Buse 

& Pawlik, 1990; Pawlik, 1978). Therefore, this approach should ensure that none of 

the situational factors that determine a person's actual day-to-day beverage intake was 

missed. 

As these factors will most likely not take effect to the same degree every day, a 

7-day data collection period was chosen in order to cover all variances and covari

ances of any potential stimuli exerting their influence in the course of a week. After 

the diurnal rhythm, the week is certainly another cyclic structure of importance to the 

performance of food-related behaviors in Western societies, although there are some 

indications that shorter data collection periods can provide useful information too 

(e.g., Bundesverband der Deutschen Erfrischungsgetranke-Industrie, 1998; Gay, 2000; 

Henrichsmeier & Grothe, 1997; Sichert, Oltersdorf, Winzen, & Leitzmann, 1984). 

If the situational factors that determine a person's day-to-day beverage intake do 

not take effect to the same degree every day, intraindividual variation in intake will 

result, which is likely to be detected by a diary that supplies data for the same behav

iors or experiences at different points in time across several days. In the present study, 

however, any meaningful within-subject variability in the diary data was neglected and 
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treated as error variance too. For this purpose, data were intraindividually aggregated 

across the 7 days, that is, within-subject variability was averaged out, and were ana

lyzed at the between-subject level only. An aggregate variable like that can be consid

ered as an indicator of habitual mineral water intake at the level of conceptual general

ity similar to that of a trait, particularly when reports were sampled in natural envi

ronments (cf., e.g., Bolger, Davis, & Rafaeli, 2003; DeLangis, Hemphill, & Lehman, 

1992; Epstein & O'Brien, 1985; Hedges, Jandorf, & Stone, 1985). 

It may be argued, though, that recording beverage intake across 7 days is a 

disproportionally complex, demanding, and time-consuming approach if only simple 

aggregates of intake were to be analyzed. Yet the basic idea behind the whole study 

design was to derive a psychometrically highly reliable and valid measure of mineral 

water intake in order to predict and explain its interindividual variation. And since 

retrospective methods for assessing beverage intake were out of the question due to 

the reasons outlined above, a prospective diary approach to ascertain concurrent be

havior was found to be the technique of choice. At the same time, the impact of poten

tially powerful sources of influence in the natural environments of the respondents 

were assumed to be highly fluctuating over all days of a week; hence the decision was 

made to make respondents record their behavior for a full week. 

The study involved three stages for every respondent to go through: (a) a pre

measurement and briefing session, (b) the 7-day data collection period commencing 

the day immediately following the premeasurement session, and (c) a postmeasure

ment and debriefing session that followed the data collection period as soon as possi

ble. In the premeasurement session, respondents were instructed in the use of the 

diary, and a questionnaire was administered to assess many of the independent vari

ables that were used for answering the above-mentioned research questions (see chap. 

3). During the 7-day data collection period, respondents recorded the volumes of all 

beverages they ingested by means of the diary, on which they also recorded on a daily 

basis other behavioral, experiential, and situational aspects of their lives. In the post

measurement session respondents completed another questionnaire and were informed 

about the purpose of the study. 
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Data obtained directly from the respondents at these three stages were comple

mented by information derived from two external sources: First, information about the 

habitual mineral water intake of other persons, if any, living together with a respon

dent in the same household and being at least 14 years old were obtained as well as 

their behavioral belief strengths and outcome evaluations regarding mineral water 

intake. Data supplied by these persons were assigned to the respondent's data file entry 

at the analysis stage. Second, weather information (i.e., minimum and maximum air 

temperatures, hours of sunshine, volume of rainfall, barometric pressure, air humidity, 

and wind speed) was obtained throughout the whole fieldwork time on a daily basis 

from the weather station at Hamburg Airport (available from 

http://www.wetteronline.de). These data were matched with the data supplied by 

participants who reported on the same days and were aggregated across the 7-day 

reporting periods. 

Participants 

The only criteria respondents had to meet to be eligible for participation in the study 

were (a) being enrolled as a student in a university and (b) not having participated in a 

survey on beverage consumption within the past 12 months. The idea behind this latter 

requirement was to exclude persons who had been interviewed previously in the quali

tative elicitation study. 

The vast majority of respondents were recruited via small placards that were 

pinned to general notice boards in different buildings of the University of Hamburg; 

only a very small number was personally asked to take part by the present author. The 

sample can therefore mainly be characterized as a volunteer sample although, as some 

respondents were directly asked for their participation, it also followed the strategy of 

opportunity sampling (for a discussion see Miles, 200 I, p. 79). As no funds had been 

raised to support the execution of this study, it needed to be run as a low-budget pro

ject, financed exclusively by the private means of the present author. This was the 

main reason why students were selected as the target group. Students of psychology, 
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who were intended to make up ca 50% of the sample, received academic credit for 

their participation in the study; other students were paid an incentive (EUR 26.--) at 

the end of the postmeasurement session. 

The raw sample consisted of N = 194 respondents who went through all three 

stages of the quantitative study and completed all materials. Although using mineral 

water regularly could have been a reasonable condition respondents had to meet too in 

order to become eligible, it was not made a prerequisite for their participation, because 

it was feared that this might have caused respondents to give biased answers to the 

questionnaires or to make wrong entries in the diary or even to change their actual 

intake behavior just for the purpose of becoming eligible. In a first step, therefore, 

habitual nonusers of mineral water were to be identified and excluded from the raw 

sample. A respondent's answer to Question H3 (see Appendix Bl) indicating that he or 

she would ingest mineral water under no circumstances whatsoever was considered as 

the hardest criterion for this purpose (true for n = 2). Also, respondents saying that, 

generally, they drank mineral water almost never (Question H4), or had not drunk it at 

all in the past 4 weeks (Question H5), and had not drunk it in the past 7 days (Ques

tions H6 and H7) were excluded (true for n = 10). These 12 respondents also neither 

intended to drink mineral water during the data collection period (Questions HlO, 

Hll, and Hl2) nor recorded actual intake during that period. They were considered as 

habitual nonusers of mineral water. 

Furthermore, when a regression analysis of volume of reported mineral water 

intake on volume of intended mineral water intake was performed on the remaining N 

= 182 participants, three cases were identified as severe outliers (standardized residu

als z >= ±3.1) and were eliminated from the sample too. Thus, the remaining effective 

sample size for subsequent analyses was N = 179. Table 4 provides an overview of 

basic demographic and anthropometric characteristics of the sample. 
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Table 4 

Characteristics of Participants 

Characteristic 

Sex 

Female 

Male 

Age (years) 

19- 20 

21-25 

26-30 

31 - 35 

36-40 

>40 

University I college 

University of Hamburg 

Other university I college 

Major subject 

Psychology 

Other major 

Type of household: Respondent is living . 

in his or her parents' household 

alone (single-person household) 

together with a partner (two-person household) 

together with a partner and own children (family) 

alone with own children (single-parent household) 

in an apartment-sharing community 

in another type of household I no answer 

Body Mass Index (BMI; body weight [kg]/ height [ m2))' 

< 18.5 

18.5-24.9 

25.0- 29.9 

>=30 

(underweight) b 

(normal weight) b 

(overweight) b 

(obesity) b 

n 

133 

46 

20 

80 

41 

18 

14 

6 

167 

12 

79 

100 

17 

41 

41 

13 

55 

7 

16 

140 

17 

6 

Note. N = 179. For question wordings see Appendix B3, Questions N22, N23, N29, N30, N31. 

% 

74 

26 

II 

45 

23 

10 

8 

93 

7 

44 

56 

10 

23 

23 

7 

31 

4 

9 

78 

9 

'BMI was calculated from Questions N25 and N26. bClassification ofBMI according to WHO guide

lines (see, e.g., Ogden, 2003, p. 133; RKI, 2005a, p. 8; see also chap. 2.2). 
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As can be seen, the majority of respondents were women, were enrolled in the 

University of Hamburg, and had a normal body weight; nearly half of the respondents 

majored in psychology. Respondents lived in a wide range of types of households 

when they participated in the study, which reflects the different stages of life course 

they were in: Some of them were still living together with their families of origin, 

others were apparently in the transition phase between their family of origin and the 

foundation of a family of their own, reflected in single- and two-person households 

and apartment-sharing communities, while some others had already started their own 

families. This finding is in line with the wide distribution of respondents' age (range 

19 to 58 years). 

Materials 

In the premeasurement and briefing session, the premeasurement questionnaire was 

administered (see Appendix B1). It comprised three sections: (a) an introductory text 

informing the participants about the procedure of the study, followed by some intro

ductory questions; (b) one sheet of the beverage diary to be completed from memory 

for the day preceding the premeasurement session in order to give participants the 

opportunity to practice completion of the diary and to clarify any emerging queries 

related to it; and (c) an extensive questionnaire for ascertaining the trait-like disposi

tions and all predictors of the TPB, TRA, and PWM (for details see below). 

According to their answers to the introductory questions (see Appendix B1, 

Questions V1 to V4), respondents were given (a) an appropriate number of question

naires for other persons who were living in their households and who were aged 14 or 

above, if any (see Appendix B4), and (b) a measuring cup to determine the volume of 

the cups, mugs, glasses, jars, and so forth that they usually used in their households, 

provided that they had not said in Question V3 that there was a measuring cup or 

another appropriate dosing device for fluids available in their households. 

The questionnaire for other persons living together with a respondent in his or 

her household comprised an introductory text and questions about those persons' 
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habitual beverage and mineral water intake, followed by the same items as in the 

premeasurement questionnaire for the respondents themselves to assess those persons' 

behavioral belief strengths and outcome evaluations regarding mineral water intake 

(see Appendix Bl, Questions H23 and H24, and Appendix B4, Questions M7 and 

M8); the questionnaire ended with demographic and other questions. The measuring 

cup that was to be used during the data collection period was only given to respon

dents who did not have one at home. It was a standard kitchen device made of translu

cent plastic with a total volume of 150 milliliters, scaled in 10-ml intervals; it was 

bought from a local department store. Respondents who took a measuring cup home 

with them were asked to return it when they came back to the postrneasurement ses

ston. 

Next in the premeasurement questionnaire was the diary sheet for training 

purposes (see Appendix Bl). On top of it, respondents had to mark the weekday and 

date of the day for which the sheet was completed, which in this case was the day 

preceding the premeasurement session. At the center of the diary was a matrix consist

ing of 26 rows with precoded names of beverages or types of beverages including 

mineral and tap water, but no other water formats (cf. chap. 1.3), and 6 columns, 1 

colunm for each of the 6 intervals that a day was divided into. Intervals ranged from 

05:00 a.m. to 09:00 a.m., 09:00 a.m. to 12:00 p.m., 12:00 p.m. to 02:00 p.m., 02:00 

p.m. to 05:00p.m., 05:00p.m. to 08:00p.m., and 08:00p.m. to 05:00 a.m., according 

to what was assumed a priori to be a sensible time pattern for students who structure 

their days and organize their meals and other occasions where beverages are typically 

drunk. Thus, a day of the data collection period started and ended at 05:00 a.m., not at 

midnight. The 26 rows were supplemented by 3 others at the bottom of the matrix 

where participants could insert the names of any beverages that they had ingested on 

that particular day and that they were unable to classify into one of the other 26 pre

coded beverage types. Respondents had to insert the total volume of any beverage they 

drank within an interval in the corresponding cell of the matrix. If a beverage was not 

drunk within an interval, the cell was left blank. 
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Several other items and questions were printed on the lower half of the diary 

sheet (see Appendix B1), of which the following are of interest in this context: (a) an 

analogous scale spanning the 24 hours of the day ranging from 05:00 a.m. to 05:00 

a.m., on which respondents had to indicate with a horizontal line the times they spent 

in their own households; the line was not to be drawn during times they spent out of 

their home; (b) questions about the total times, if any, respondents were engaged on 

that day in physical work or labor and in physical exercise; and (c) rating scales to 

ascertain global daily mood and global daily physical comfort. The structure and layout 

of the diary, in general, the categories of beverages and the lengths of the intervals per 

day, in particular, were guided by the beverage diary ("Trink-Tagebuch") employed by 

the Bundesverband der Deutschen Erfrischungsgetriinke-Industrie in studies among 

the general population (e.g., Bundesverband der Deutschen Erfrischungsgetriinke

Industrie, 1998, 2000; Henrichsmeier & Grothe, 1997; see also Sichert, Oltersdorf, 

Winzen, & Leitzrnann, 1984). 

Finally in the premeasurement session, respondents worked through the rest of 

the questionnaire at their own pace, where the majority of potential predictors of 

mineral water intake were ascertained (i.e., trait-like dispositions such as knowledge 

of the composition of mineral water and how it is manufactured; dietary restraint; 

variety-seeking tendency; food neophobia; attitude toward eating, that is, the impor

tance of eating as measured with lEG scale I; all predictors in the TPB, TRA, and 

PWM models; for details see chap. 2.2 and 2.3 and Appendix Bl, Questions HI to 

H38). 

When participants left, they were given the 7-day beverage diary in A4 format 

together with recording instructions (see Appendix B2). The diary consisted of eight 

sheets stapled together, one for every day of the data collection period and an eighth 

one as a spare sheet in case they spoiled one of the others. The diary sheets were iden

tical with the training sheet (see above), except that they did not refer to the day before 

the premeasurement session but to the present day of the data collection period. Re

spondents took the following items home with them for use during the data collection 

period: (a) the beverage diary with instructions; (b) two large brown envelopes, one in 
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which the first half of the completed diary sheets were to be stored in and to be re

turned in the middle of the data collection period, and another one in which the rest of 

the completed sheets were to be stored in and to be returned at the postmeasurement 

session; (c) questionnaires for other persons, if any, in their households together with a 

corresponding number of small white envelopes for each of these other persons to 

store their questionnaires in after completion and for the respondents to bring them 

back to the postmeasurement session; and (d) a measuring cup, if necessary. 

In the postmeasurement and debriefing session the postmeasurement question

naire was administered (see Appendix B3). In the first section of this questionnaire, 

supplementary information about the data collection period was obtained that was 

intended to allow for a check-up on the quality of the data respondents had supplied 

(see Appendix B3, Questions Nla to N6 and N15 to N21). Afterwards, anthropometric 

and demographic characteristics were ascertained as well as details of respondents' 

SES (see Appendix B3, Questions N22 to N41). 

Procedure 

The quantitative main study was conducted between January and July 2002. Fieldwork 

time spanned nearly half a year, which is attributable only to practical aspects of re

cruiting participants and executing fieldwork. It would simply not have been feasible 

to make nearly 200 students congregate at the same time in the same place, administer 

the premeasurement questionnaire, instruct them in the use of the diary, answer all 

questions, induce commitment in them, and attend to them during the data collection 

period. Ideally, though, all respondents would have been briefed and debriefed simul

taneously and would have recorded their beverage intake over the same 7-day period 

in order to rule out or to keep constant any intervening influences such as the weather, 

mass media reports on food related issues, promotion or advertising campaigns of the 

food industry, launches of new food products, and so forth. 

Pre- and postmeasurement sessions were conducted by the present author in 

Hamburg, Germany, mostly in small groups of 4 to 8 respondents, who were invited to 
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come to an examination room in the Department of Psychology, University of Ham

burg. 

In the premeasurement session respondents were informed about the objective 

of the study, which was explained to them as beverage consumption in everyday life 

with a focus on mineral water intake. They were told that they could withdraw their 

consent to take part in the project at any time if they so wished, even after they had run 

through all stages of the study and had completed all materials and without giving any 

reason. They were informed that, provided they had supplied a full set of completed 

materials, their withdrawal would have no influence on their receiving the incentive 

(i.e., academic credit or EUR 26.--). Respondents were not given any details at this 

stage, however, about the potential predictors of mineral water intake that were ascer

tained in the study and how these predictors were hypothesized to influence mineral 

water intake. Instead, they were informed about these issues at the end of the post

measurement session, though the depth of the information given then depended on 

how interested and knowledgeable the students were. 

Furthermore, participants were assured that all information they gave was kept 

strictly confidential and that their data were to be processed and analyzed completely 

anonymously. This was achieved by keeping respondents' names and telephone num

bers together with an individually assigned code number separate from the materials 

they completed; all materials were marked only by the code numbers and so were the 

data in the electronic data files. After all completed materials had been checked, 

coded, and punched, and after any ambiguities had been clarified with the respondents, 

the list with the names, telephone and code numbers was destroyed. At no times were 

respondents' addresses or birthdates registered. 

Next in the premeasurement session, the premeasurement questionnaire was 

administered (see above) and along with it the whole procedure of the study was ex

plained. First, in cases where respondents were living together with at least one other 

person in the same household aged 14 or above, they were asked to take home and 

hand over a questionnaire to each of them and ask them to complete it. This question

naire was specifically designed to ascertain additional information from these persons 

162 



(see above). Ethical aspects were given consideration here too: The other persons were 

informed in the introductory text on the front page of their questionnaire that they 

would be participating fully voluntarily and that their data were to be processed and 

analyzed completely anonymously (see Appendix B4). If more than one person aged 

14 or above was living together with a participant, every one of them was supplied 

with a separate questionnaire. Those of the persons who were willing to participate in 

the study completed their questionnaires, put them in the small white envelopes that 

were supplied together with the questionnaires, sealed them up if they so wished, and 

returned them to the participants, who finally brought them back to the postmeasure

ment session. If more than one person within the same respondent's household com

pleted a questionnaire, their data were averaged at the analysis stage and assigned to 

that respondent's data as mean scores in order to arrive at estimates of average social 

influence within a household. 

Any persons aged 14 or above who were living together with a respondent were 

excluded at the analysis stage if they indicated on their questionnaire that they had 

participated in a survey on beverage consumption within the past 12 months or that 

they were currently participating in the same study as well or were intending to do so. 

The idea behind these restrictions was (a) to exclude any persons who had been inter

viewed previously or had been engaged as interviewers in the qualitative elicitation 

study and (b) to make sure that no person took part in the study twice, once as a pri

mary respondent and again as a person living in the same household together with 

another primary respondent. 

Second, it was pointed out to respondents that the beverage diary needed to be 

filled in as precisely as possible, in terms of both quality and quantity of the beverages 

ingested. As regards the quantity of intake, it was made sure that respondents either 

had a measuring cup in their homes, or they were lent a 150-ml measuring cup for the 

time they took part in the study (see above). Participants were encouraged to use a 

measuring device and determine the volumes of all mugs, jars, cups, glasses, and so 

forth they typically used in their homes or workplaces before they started recording 

intake. They were not required to actually measure the volume of every single portion 
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of a beverage they ingested; the intention was simply to make them aware of how 

many milliliters could be poured into a drinking vessel and thus to make them give 

informed judgments about any volume they subsequently drank. The necessity for 

addressing this point prior to recording intake became all too obvious, when during the 

briefing some students asked how much a milliliter was. Respondents were also re

ferred to the fact that (a) when drinking industrially bottled beverages, their contents 

could always be found on the pack, and (b) when buying beverages in gastronomy, 

their volume could often be found out by looking for a line measure on the glass or by 

consulting the menu. In addition, typical volumes of usual drinking vessels were ex

plicitly given as a reference in the instructions supplied with the beverage diary (see 

Appendix B2). 

To ensure that all respondents were equally aware of the 26 precoded names of 

beverages or types of beverages printed on the diary before they started to record the 

beverages they drank, the list of names was read out to them but not explained in the 

premeasurement session. If respondents had queries regarding this list that did not 

require a definition of any of the beverages, then they were clarified. If respondents 

explicitly asked for a definition, however, they were referred to their own knowledge 

and implicit classification system. For example, if a participant was unsure as to 

whether to record white coffee, half of which consisted of milk and half of coffee 

("Milchkaffee"), in the category coffee ("Kaffee") or as a drink made of milk 

("Milchgetranke"), he or she was told to record it in the category which was most 

suitable from his or her idiosyncratic point of view. If the participant was unable to 

assign a beverage to any of the 26 precoded categories, he or she was referred to the 3 

blank rows at the bottom of the matrix where the names and volumes of any beverages 

were to be inserted that could not be classified into one of the existing categories. 

This way of introducing the diary and how it was to be used needs to be justi

fied, as it was clearly a crucial point for the validity of the reported measurements of 

intake and thus for the outcome of the whole study, particularly because the list in

cluded only mineral water and tap water but no other water formats. 
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As was explained earlier in this text (see chap. 1.3), there are five different, 

legally defined formats of potable water available in Germany: (a) drinking water from 

the domestic tap ("Trinkwasser"), (b) mineral water ("Natiirliches Mineralwasser"), (c) 

spring water ("Quellwasser"), (d) table water ("Tafelwasser"), and (e) water for me

dicinal purposes ("Heilwasser"); and it was further explicated that consumers appear 

to use their laymen's beliefs to construct own classification systems for potable waters 

rather than referring to these legal categories. In consequence, consumers are ac

quainted with the notions of mineral and tap water and also with that of water for 

medicinal purposes, though only very few persons actually drink water for medicinal 

purposes, but they do not appear to be very knowledgeable about their physical, 

chemical, or legal characteristics. Table water is perceived by many consumers as 

some sort of a premium mineral water and not as a category of its own, and spring 

water is practically unknown to consumers, a notion that tends to induce confusion 

(Wiistefeld-Wiirfel, 1999). None of the five water formats, however, is as prominent 

as mineral water, which is by far the most important of them all in terms of per-capita 

consumption; its volume accounts for ca 93% of the total volume of all prepacked 

water consumed in Germany. And water coming straight from the domestic tap is not 

assumed to be ingested in high quantities either (cf. chap. 1.3). 

Now, when conducting research into mineral water intake on the basis of a 

diary kept in naturalistic settings, there were two basic approaches viable for briefing 

respondents: either all respondents were given the same kind of information of any 

breadth and depth about potable water and other beverages or they were all left where 

they were with the concepts, notions, perceptions, beliefs, and attitudes related to 

potable water and other beverages which they possessed before they came to the pre

measurement session. The first option was soon ruled out in the set-up phase of the 

study. Due to economic reasons, respondents needed to be briefed in groups, not sepa

rately. These groups were assumed to vary in terms of knowledge of and attitudes and 

consumption habits related to mineral water and other water formats and beverages. It 

was feared that these differences would trigger different questions and cause different 

courses of discussions during the briefing process that would ultimately leave the 
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members of different groups at different levels of knowledge, even if the intention had 

been to give them all the same kind of information. Furthermore, once respondents 

had been given information on such seemingly trivial matters as water formats, this 

information was very likely not only to brighten them up, but it may have also contra

dicted long-standing beliefs and convictions so that some of the participants may have 

felt more confused than informed afterwards. All of these potential effects were sus

pected to influence recording of mineral water intake and intake behavior itself in a 

way that could not be controlled during fieldwork time. Therefore, the decision was 

made to make participants record any beverages as mineral water that they believed to 

be mineral water, even if it was aerated tap water or something else. 

If, however, a question about water formats was raised and if referring partici

pants to their own classification systems did not satisfy them, that is, if they obviously 

suspected that there was more to the world of water formats than mineral and tap 

water and that they were not told the full story of it, it was emphasized that it was vital 

for the study that they referred to the same, their idiosyncratic, notion of mineral water 

at all times when they completed the study's materials. They were asked to think about 

their concept of mineral water when completing the premeasurement questionnaire 

and when recording beverage intake during the data collection period in order to 

comply with the principle of compatibility (see chap. 2.2 and 2.3). Also, all respon

dents were told not to change their normal drinking behavior while participating in the 

study. 

Table water, spring water, and water for medicinal purposes were not put on the 

list of beverages because omitting them was assumed to be less likely to generate 

confusion than adding them. Tap water was included despite its low relevance for 

fluid supply because everybody knew that it existed and that there was a basic differ

ence in format between freely flowing water from the domestic tap and bottled water 

bought in the shops. 

Respondents were also informed that the idea guiding the study was not to 

report fluid or nutrient supply, but to report drinking behavior. They were, therefore, 

instructed not to report intake of mineral or tap water when it was used for non drink-
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ing purposes like, for instance, cooking and eating a soup. When they were drinking a 

soup made of any water from a cup, instead of eating it with a spoon, they were told to 

record this as ingesting a drink. They were also told to report the usage of mineral 

water as mineral water only when it was drunk straight from the pack and of tap water 

as tap water only when it was drunk straight from the tap; when they used water for 

making homemade drinks like hot tea or coffee, they were instructed to record this as 

intake of tea or coffee, not of water. Quite similarly, the intake of sodas, when their 

main constituent was mineral water, was to be recorded as sodas ("Limonaden I 

Brausen"), not as mineral water. 

Next in the premeasurement session, respondents were instructed in how to 

complete the lower half of the diary sheets, in particular how to handle the analogous 

scale spanning the 24 hours of the day ranging from 05:00 a.m. to 05:00 a.m., on 

which they had to indicate the times they spent in their own households. It was pointed 

out to them that they were in no way restricted in their mobility during the data collec

tion period. Respondents were informed about how to record the total times, if any, 

that they were engaged in physical work or labor like physically demanding occupa

tional activities or activities related to the household or garden and in physical exercise 

including the time they may have spent in a sauna. It was left up to them to decide 

whether to record times of strenuous transportation (like walking, bicycling) and the 

like, if any, as labor or as physical exercise, depending on how they primarily experi

enced these activities. Finally, respondents' attention was drawn to the rating scales for 

global daily mood and physical comfort. 

Ratings of mood and physical comfort, the total time respondents were engaged 

in physical work or labor or in physical exercise as well as times respondents spent at 

their homes were aggregated across the 7 days of the data collection period at the 

analysis stage too in order to obtain intraindividual measures that match the intake data 

in level of aggregation. 

Participants were instructed to record the total volumes of ingested beverages 

on the diary sheets at the end of the predefined intervals. If they were unable to do so, 

they were told to do it as soon as possible afterwards. The times spent at their homes 
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or with physical work or labor or with physical exercise should be inserted by the end 

of the day; also, respondents were recommended to assess their global daily mood and 

physical comfort by that time of the day. They were asked never to make any entries 

on the diary sheets in advance but always with hindsight. 

They were further told that the data collection period was to start the day im

mediately following the premeasurement session and that it spanned exactly 7 days. 

They were advised to carry the diary with them, if they could, so that they were able to 

make their entries independent of their whereabouts. The eighth diary sheet was ex

plained as being a spare sheet. When a day was over, respondents were obliged to 

remove that day's sheet from the diary and store it in the first of the large brown enve

lopes. This measure was intended to hamper transcribing entries from earlier com

pleted sheets. For the same reason, respondents had to return all completed diary 

sheets in the first envelope by the middle of the data collection period either by send

ing them to the present author's home address or by bringing them to the Department 

of Psychology. The remaining sheets were to be stored in the second envelope and to 

be returned in the postmeasurement session. Respondents were also supplied with a 

telephone number to call in case they had any queries or ran into difficulties during the 

data collection period. Finally, time and date for a postmeasurement session were 

arranged for every respondent; this session was intended to take place as soon as 

possible after the data collection period was over. Respondents wrote these details 

down on their instruction sheet that they took home with them. 

Next, for training purposes, the diary sheet for the day preceding the premeas

urement session (see above) was to be completed. While it was being completed, any 

emerging queries were discussed and clarified. The premeasurement session ended 

with respondents completing the rest of the premeasurement questionnaire where the 

trait-like dispositions and all predictors of the TPB, TRA, and PWM were ascertained 

(see above). 

The premeasurement session took place on a Monday for 16% of the respon

dents in the final sample (N = 179), on a Tuesday for 21%, on a Wednesday for 18%, 

on a Thursday for 44%, and on a Friday for 1%. Hence, conditions under which re-
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spondents recorded their day-to-day beverage intake were similar for practically all 

respondents insofar as they started on a weekday, not on a weekend day. 

During the data collection period, respondents were left on their own except 

when they turned to the present author and asked for assistance. At the prearranged 

date and time respondents returned to the examination room in the Department of 

Psychology for the postmeasurement session. They brought back all the remaining 

diary sheets, completed and blank, and any questionnaires from the persons they were 

living with and the measuring cup if they had received one. A postmeasurement ques

tionnaire (see above) was then given to the respondents to complete it at their own 

pace, while their sets of diary sheets were checked for potential ambiguities. Finally, 

the incentives were paid, and respondents were debriefed and informed about the 

purpose of the study, and any questions regarding the study that occurred to the re

spondents were answered. 

All completed materials were checked, coded, punched, and processed by the 

present author. During this process, any beverages that were recorded in one of the 3 

supplementary rows on the diary, which respondents were instructed to use in cases 

where they were unable to classify a beverage into one of the precoded categories, 

were checked to see if they could unequivocally be categorized from the researcher's 

point of view into one of the 26 precoded alternatives in order to keep the number of 

entries and volumes ingested in this open-ended category to a minimum. For instance, 

mulled wine or Martini were recoded as wine ("Wein I Sekt"; see Appendix B2), 

tschai or tea with milk were recoded as tea ("Schwarzer I griiner Tee"), Bitter Lemon 

as soda ("Limonaden I Brausen"), buttermilk as a drink made from milk 

("Milchgetranke"). Any remaining ambiguities in all completed materials were clari

fied during this process by checking them with the respondents. 

A group of 8 respondents who were the first to take part in the quantitative 

main study were considered as a pretest group. After having completed all materials, 

they were informally questioned about their experiences while participating in the 

study; in particular, they were asked for apparent flaws in the procedure, any mislead

ing formulations, requirements that were impossible to meet, their suggestions for 
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improvement, and so forth. They did not mention any severe criticism. Even when 

prompted, they did not complain about the time it took to complete all the materials in 

comparison to the incentive they received. In consequence, it was decided (a) to con

sider their data as fully usable for subsequent analyses and (b) to extend the premeas

urement questionnaire by appending Question H3 8 at the very end of it (see Appendix 

B 1 ), which was missing on the questionnaires of the pretest group. This question 

ascertained items of the FNS and lEG scale 1, which had not been considered that 

important at the outset of the study. Extending the premeasurement questionnaire by 

adding one question at the end of it, which was similar to the preceding questions in 

structure, was not suspected to render data obtained from the pretest group and from 

all subsequent respondents incompatible. 

5.2 Results 1: Person-Related Determinants of Mineral Water Intake 

Data Quality 

The first thing to do at the analysis stage was to check the quality of the data respon

dents had supplied and to see whether there were indications of any flaws or failures in 

the procedure that might have compromised the objective of the study. In terms of 

overall acceptance of their participation in the study, 91% of the respondents said in 

the postmeasurement session that they would basically be prepared to take part in the 

study again (for question wording see Appendix B3, Question N6). Also, there were 

no drop-outs, all respondents who went through the premeasurement session did com

plete all subsequent materials including a full set of diary sheets for 7 consecutive 

days; and 94% of them complied with the requirement to hand in the first completed 

diary sheets by the middle of the data collection period. 

Respondents were also asked in the postmeasurement session whether, in their 

opinion, the data collection period had been representative of their everyday life, that 

is, whether the 7 days had covered a week that was typical for them (see Appendix B3, 

Question N1a), a question addressing ecological validity and representativeness; three 
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quarters (76%) answered in the positive. Among those who denied the question (n = 

43), 11 respondents said that they had been going out more often or that there had 

been more celebrations or parties they went to than in a typical week, 6 said they were 

ill, some said that they took exercise less often than in a typical week or that the data 

collection period was in the semester break (n = 5 each), while some said they spent 

unusually much or little time, respectively, at their homes (n = 4 each). 

Question N3a (see Appendix B3) asked whether respondents believed that their 

beverage intake behavior had changed during the data collection period due to the 

process of self-monitoring, a question addressing reactivity; 87% answered in the 

negative or said they did not know. Among those who agreed (n = 23), 7 respondents 

said that they had drunk beverages in a way that made it easier for them to record 

exact volumes (e.g., finished a drink off instead of pouring the leftover away), 7 said 

that they had tried and drunk more volume than usual, and 5 said that they had been 

simply more aware of their drinking behavior. 

In a similar vein, Question N2a (see Appendix B3) asked whether respondents 

believed that they had fed themselves during the data collection period in the same 

way as they probably would have done had they not participated in the study. This 

question aimed at perceived changes in nutrition behavior during the data collection 

period, that is, in the dependent variables, regardless of whether these changes were 

attributable to insufficient ecological validity or representativeness or to reactivity or 

to some other cause. The vast majority of respondents (92%) answered in the positive 

indicating that there was no perceived effect of their participating in the study on their 

food-related behaviors during the 7-day recording period. 

When setting up the study, it was assumed that respondents would not in all 

instances be able to record the volumes of the beverages they had ingested in a prede

fined interval at the end of that very interval, as they were supposed to do. Delayed 

recordings, however, might have caused or increased retrospection bias in the data. 

Question N4 (see Appendix B3) targeted this potential bias by asking respondents 

whether they had been able to fill out the diary whenever an interval was over; 85% of 

the participants said that they had been able to do so either most of the times or even 
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nearly always. 

Question N5 (see Appendix B3) asked respondents whether they had actually 

determined the volumes of the drinking vessels they usually used by means of a meas

uring device before they started recording intake, thus addressing the question of 

reliability of reported intake volumes; 82% of the respondents clearly answered yes, 

15% said they partly did. 

Another aspect of data quality is related to the comparability of data between 

individuals. As was already made clear above, respondents did not simultaneously take 

part in the study, which may have caused intervening influences external to the study's 

procedure such as the weather, advertising campaigns of the food industry, and so 

forth to impact on information obtained from different persons at different times. But 

there may also have been differences in the testing procedure itself that may have 

internally produced differences between the information obtained from different 

persons. In particular, there may have been relevant differences in time lags between 

the three stages that every respondent went through. 

First, there should have been no time lag between the premeasurement session 

and the commencement of the data collection period: The first day of that period 

should have been the day immediately following the premeasurement session. Any 

delay would have been suboptimal because of two reasons: (a) The principle of com

patibility would have been compromised because the predictors of the TPB, TRA, and 

PWM ascertained in the premeasurement session were explicitly referring to the next 7 

days, not to an arbitrary 7 -day period in the future; and (b) if a respondent did not start 

the day after the premeasurement session, he or she may have done so because starting 

on another day was more convenient for him or her, in which case ecological validity 

and representativeness of the data might have been jeopardized. However, it turned 

out that only 5 respondents actually did not start reporting the day after the premeas

urement session, one of whom started 3 days later, and another one started 1 month 

later; this latter person claimed in the postmeasurement session that the postponement 

of the data collection period was only due to a misunderstanding of the instructions. 

Furthermore, 3 respondents started too early on the day the premeasurement session 
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took place; a behavior that could also be traced down to misunderstandings of the 

instructions. 

Second, the postmeasurement session was intended to be held as soon as possi

ble after a respondent's data collection period was over, which of course depended on 

respondents' time tables and the availability of the examination room. On average, the 

time lag between the last day of the data collection period and the postmeasurement 

session was about 1 week (M = 6.6 days, SD = 6.6, range I to 28 days). 

Finally, potential nonresponse bias needed to be checked among the persons 

who were living together with a respondent in his or her household and who received a 

special questionnaire for completion. A total of 84 respondents took one or more 

questionnaires for these other persons home with them, and every one of them re

turned at least one of the questionnaires (n = 69 participants returned 1 questionnaire, 

n = 12 returned 2, and n = 3 returned 3). Thus, the response rate in relation to the 

respondents who took questionnaires home with them was 100%. 

Obviously, there were some deviations in most of the above-listed criteria from 

what can be regarded as an ideal procedure of the study, and there were some respon

dents who did not fully comply with the instructions. But the question must be raised 

as to the extent to which a sample of respondents can be expected to comply with all 

detailed instructions while taking part in a naturalistic study spanning many days if not 

weeks, and to which any disturbances of the flow of a study like the present can rea

sonably be avoided. It was concluded that the irregularities observed in the present 

study were within the frame of what is usually found when naturalistic studies like this 

are conducted and that they would only be of minor or negligible influence, if any, on 

the outcome of the study. After all, it was decided to continue data analyses with the 

effective sample size of 179 participants. 
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Dependent Variables 

When looking at the intake of the whole sample across the 7-day period, it was found 

that nearly 3,000,000 ml of beverages were ingested; this amounts to 2,368 ml on 

average per person per day. Water contributed the biggest share of all beverages to 

total intake (mineral water 24%, tap water 12%) followed by coffee (11 %), fruit juice 

and water mix (8%), pure fruit juice (7%), tea and herbal tea (7% each), and beer 

(6%). 

Mineral water intake was not recorded over the 7-day period by 9% of the 

respondents in the final sample; yet, these respondents did not fulfill the above

explained and applied criteria for the operational definition of habitual nonusage of 

mineral water and were thus treated as users too. Table 5 gives an overview of the 

interindividual distributions of within-subject sums of intake volumes for the most 

relevant beverages (i.e., beverages with Mdn, Q1, or Q3 > 0); all beverages listed in 

Table 5 accounted for 91% of the sample's total intake volume. 
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Table 5 

Volumes of Ingested Beverages (ml), Intraindividually Aggregated Over 7 Days 

Type of Beverage Sum Mdn Q/ Q3b 

Mineral water ("Mineral wasser") 713,283 2,900 650 5,950 

Coffee ("Kaffee") 323,620 1,200 0 3,100 

Fruit juice ("Fruchtsaftgetranke I Fruchtsafte I -nektare") 202,958 750 0 1,690 

Tap water ("Leitungswasser") 346,080 340 0 2,450 

Fruit juice and water mix ("Fruchtschorlen") 226,680 300 0 1,500 

Herbal tea ("Krauter- I Friichtetee") 193,008 250 0 1,525 

Tea ("Schwarzer I griiner Tee") 193,250 225 0 1,200 

Wine I Sparkling wine ("Wein I Sekt") 81,810 200 0 650 

Beer ("Bier") 175,129 150 0 1,250 

Drinks made of milk ("Milchgetranke") 75,594 50 0 500 

Cola beverages ("Co1a-Getranke") 64,532 0 0 400 

Milk ("Trinkmilch") 47,155 0 0 230 

Soda ("Limonaden I Brausen") 43,088 0 0 200 

All beverages c 2,967,126 15,800 12,320 19,700 

Note. N = 179. All beverages not shown in the table are characterized by Mdn, Q1, and Q3 = 0. 

"Lower quartile. bUpper quartile. 'Including beverages not shown. 

All research questions that this study is supposed to answer (except Question 9, 

see chap. 3) refer to three dependent variables: (a) volume of mineral water intake; (b) 

volume of total beverage intake; or (c) a participant's relevant set of beverages, which 

is the number of different beverages that he or she has chosen to drink over the data 

collection period. While great care had been taken to obtain reliable, unbiased, and 

ratio-scaled primary measures of intake, some doubts may be raised as to the adequacy 

of the raw scores of volume of mineral water and total beverage intake for represent

ing interindividual differences in intake. The absolute quantity of water in a person's 

body, any loss of which needs to be replenished (see chap. 1.3 ), does not only depend 

on age, sex, and the proportion of body fat and muscles, but it also varies substantially 
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along with differences in individuals' body weight. 

It was hypothesized, therefore, that the ratios of volume of both total beverage 

intake and mineral water intake to body weight were measures superior to the corre

sponding raw scores. Also, the ratio of volume of mineral water intake to total bever

age intake was supposed to deliver relevant information. This latter ratio reflects the 

relative share of fulfillment of drinking needs accomplished by mineral water; in other 

words, while individuals may be different from each other in terms of the absolute 

volumes of mineral water they ingest, they may be equal in terms of the relative share 

that mineral water contributes to their total beverage intake, and vice versa. 

In a first step, between-subject distributions of these potential dependent vari

ables, which were all based on scores that had been intraindividually aggregated 

across the data collection period, needed to be examined (see Table 6). 

Table 6 

Potential Dependent Variables 

Variable 

Mineral water intake (raw scores; ml) 

Mineral water intake (raw scores; ml) 

divided by body weight 

Total beverage intake (raw scores; ml) 

Total beverage intake (raw scores; ml) 

divided by body weight 

Ratio of mineral water intake to total beverage 

intake (based on raw scores) 

Relevant set (number of beverages used) 

Note.N= 179. 

'SE = 0.18. bSE = 0.36. 

M 

3,985 

62 

16,576 

176 

259 

0.23 

9.28 

SD 

4,120 

64 

6,189 

104 

0.20 

2.83 

Skewness" Kurtosisb 

1.55 

1.59 

1.05 

1.40 

0.86 

0.10 

2.72 

3.32 

1.85 

2.80 

0.37 

-0.32 



As can be seen from Table 6, all distributions except that of the relevant set 

differ significantly (p < .05) from normal, since the values of skewness, and the values 

of kurtosis for four measures too, are greater than twice their standard errors. Though 

it may be argued that absolute values of skewness less than 1 should not cause major 

problems in subsequent calculations, that absolute values between l and 2 might be 

"probably OK" (Miles & Shevlin, 2001, p. 74), and that "underestimates of variance 

associated with positive kurtosis .. . disappear with samples of 100 or more cases; 

[while] with negative kurtosis, underestimation of variance disappears with samples of 

200 or more" (Tabachnick & Fidell, 2001, pp. 74-75), preference was given here to 

transforming data prior to further analyses in order to improve distribution parameters 

of the dependent variables. Given moderate positive skewness, Tabachnick and Fidell 

(2001, p. 83; see also Cohen, Cohen, West, & Aiken, 2003, pp. 246-247; DiNatale & 

Saba, 1997) recommend square-root transformation of the original scores. This was 

applied to all variables, except to the relevant set; prior to transformation, raw scores 

of mineral water and total beverage intake were rescaled from milliliters to liters. 

Results are presented in Table 7. 
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Table 7 

Potential Dependent Variables, Square-Root Transformed 

Variable 

Mineral water intake (rescaled scores; L) 

Mineral water intake (raw scores; ml) 

divided by body weight 

Total beverage intake (rescaled scores; L) 

Total beverage intake (raw scores; ml) 

divided by body weight 

Ratio of mineral water intake to total beverage 

intake (based on raw scores) 

Note. N = 179. 

'SE = 0.18. bSE = 0.36. 

M 

1.69 

6.66 

4.00 

15.79 

0.41 

SD 

1.06 

4.20 

0.74 

3.05 

0.24 

Skewnessa Kurtosisb 

0.27 

0.27 

0.40 

0.73 

-0.15 

-0.47 

-0.48 

0.56 

1.00 

-0.83 

After transformation, all skewness and kurtosis values have clearly improved, 

except the kurtosis value of the ratio of mineral water intake to total beverage intake, 

but the magnitude of its absolute value still does not indicate severe deviation from 

normal. 

Correlation coefficients between the five original measures and their respective 

square-root transformed counterparts ranged from r = .94 to r = .99; the correlation 

between square-root transformed mineral water intake and the transformed ratio of 

mineral water intake to body weight was r = .99, while the respective correlation 

between transformed total beverage intake and its transformed ratio to body weight 

was r = .88. The magnitude of these coefficients implies that little, if any, information 

is lost, neither due to square-root transformations nor by taking body weight into 

account. Also, the correlation between square-root transformed mineral water intake 

and the square-root transformed ratio of mineral water intake to total beverage intake 

was r = .95 (for intercorrelations of all potential dependent variables see Appendix D, 

Table Dl). Due to the relatively high correlations between the transformed intake 
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volumes and the transformed ratios to body weight and to total beverage intake, re

spectively, it was decided to use scores for any subsequent calculations that were as 

close as possible to the originally obtained data: (a) square-root transformed volume of 

mineral water intake, (b) square-root transformed volume of total beverage intake, and 

(c) the untransformed number of beverages used (i.e., the relevant set). 

Item Analyses of Independent Variables 

Research Questions 1, 3, and 4 (see chap. 3) are concerned with person-related predic

tors that were measured by multi-item aggregates which had not been available as 

published and commercially distributed instrnments (i.e., a test purporting to measure 

declarative knowledge about mineral water, the V ARSEEK-scale, and the FNS). 

Therefore, preliminary item analyses for these three scales were run in order to estab

lish their psychometric properties. 

Knowledge Test 

Inspired by Wiistefeld-Wiirfel's (1999, p. 188) attribute list, an ad hoc test consisting 

of nine items was created for use in this study in order to tap respondents' knowledge 

of the composition of mineral water and of the process of its production and distribu

tion. The items were statements that were intended to reflect the legal definition of 

mineral water (see chap. 1.3); they had a dichotomous response format (false vs. true), 

for example, "mineral water may contain up to 20% purified water that comes from 

lakes, reservoirs, or rivers" ("Mineralwasser darfbis zu 20% aufbereitetes Wasser aus 

Seen, Talsperren und Fliissen enthalten"), an item where false was the correct answer 

(for item wordings see Appendix Bl, Question H31). All items had been content 

validated by IDM, who carry out public relations work on behalf of the association of 

German mineral water manufacturers (Verband Deutscher Mineralbrunnen e.V.), in 

order to determine whether an item made a claim that was in fact true or false. 
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When a participant responded correctly to an item, he or she was assigned one 

point; points were summated across the nine items to obtain a total score. Thus, 

knowledge test scores could range from 0 to 9 points with higher scores indicating 

more declarative knowledge of mineral water. Table 8 summarizes psychometric 

properties of the items; item numbering follows the sequence in which they appear on 

the questionnaire (see Appendix B1, Question H31). 

Table 8 

Psychometric Properties of the Items of the Knowledge Test 

Item Number• 

2 

3 

4 

5 

6 

7 

8 

9 

!vi' 

.42 

.80 

.42 

.25 

.55 

.49 

.56 

.31 

.33 

Note. N= 179. Dichotomous response format (coded 0 vs. 1). 

SD 

.49 

.40 

.49 

.44 

.50 

.50 

.50 

.46 

.47 

rit 
c 

.30 

.04 

.46 

.32 

.36 

.45 

.31 

.31 

.25 

'Items are numbered according to their appearance on the questionnaire 

(see Appendix Bl, Question H31). bltem difficulty. 'Corrected item-total 

correlation. 

Due to its very low item-total correlation, item 2 ("Mineralwasser enthiilt im

mer Kohlensiiure, die nach dem Einschenken in Bliischen aufsteigt") was eliminated 

from the final scale, whose scores, in consequence, had a range of merely 0 to 8 

points. After item 2 had been eliminated, however, means of the remaining items were 

180 



indicating medium-size to big item difficulties only, suggesting that the knowledge 

scale would tend to differentiate more between persons who are knowledgeable about 

mineral water than between persons with little knowledge. This may attenuate correla

tion coefficients between performance in the knowledge test and dependent variables 

such as mineral water intake. Given its dichotomous response format, the scale still 

showed acceptable internal consistency (Cronbach's a= .66). 

Variety-Seeking Scale (VARSEEK-Scale) 

Though the variety-seeking scale (VARSEEK-scale) had been published and dis

cussed in journal articles before, it was not available in an established format when the 

present study was set up, and it appeared to have been used in a German translation 

only once before, namely by the present author (cf. chap. 2.2). Thus, psychometric 

properties of the eight items of the VARSEEK-scale were checked here too; results are 

summarized in Table 9. Item numbering follows the sequence in which the items 

appear on the questionnaire (see Appendix Bl, Question H32; note, however, that at 

Question H32 the items of the VARSEEK-scale are interspersed with other items 

which are of no further interest here; for wordings of the items in both English and 

German better see Table 1, where items are listed in the same sequence). Response 

format was a 7-point rating scale that ranged from I (strongly disagree) to 7 (strongly 

agree). Thus, VARSEEK-scale scores could range from 8 to 56 points with higher 

scores indicating a higher degree of intrinsically motivated variety-seeking tendency in 

food choice. 
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Table 9 

Psychometric Properties of the Items of the Variety-Seeking 

Scale (VARSEEK-Scale) 

Item Numbera M SD b 
Yjt 

4.04 1.88 .70 

2 4.96 1.71 .54 

3 5.20 1.52 .77 

4 5.45 1.57 .66 

5 5.13 1.65 .73 

6 5.01 1.62 .83 

7 (R) 3.77 1.80 .63 

8 4.66 1.54 .75 

Note. N = 179. Response format: 7-point rating scale (ranging from I to 7). 

(R) = Reversed item. 

'Items are numbered according to their appearance on the questionnaire 

(see Table I; see also Appendix Bl, Question H32). bCorrected item-total 

correlation. 

With Cronbach's a= .91, internal consistency for this scale was high and of the 

same magnitude as earlier applications in different languages (cf. chap. 2.2). Given the 

corrected item-total correlations shown in Table 9, no need was felt to reduce the 

number of items prior to further calculations. Means and standard deviations are re

ported merely as descriptive information, since earlier applications of the scale used 

different response formats (e.g., Riepe, 2003). 
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Food Neophobia Scale (FNS) 

Like the VARSEEK-scale (see above), the FNS had not been published as a commer

cially distributed test; instead, it was published and discussed in journal articles only, 

and it did not appear to have been translated into German before (cf. chap. 2.2). 

Hence, psychometric properties of the ten items which the FNS consists of were con

sidered worthwhile to be reported too; results are presented in Table 10. Item number

ing again follows the sequence in which the items appear on the questionnaire (see 

Appendix B1, Question H38; but here FNS items are intermingled with items of the 

lEG scale 1; therefore, better see Table 2 in which items are shown in the same se

quence, both in English and in German; note that sample size is reduced because 

Question H3 8 had not been administered in the pretest group; cf. chap. 5.1 ). Response 

format was again a 7-point rating scale that ranged from 1 (strongly disagree) to 7 

(strongly agree); FNS scores could range from 10 to 70 points with higher scores 

indicating a higher degree of food neophobia. 
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Table 10 

Psychometric Properties of the Items of the Food Neophobia 

Scale (FNS) 

Item Number• M SD rit 
b 

1 (R) 3.40 1.60 .53 

2 2.68 1.43 .67 

3 2.70 1.87 .46 

4 (R) 2.19 1.20 .67 

5 2.21 1.36 .67 

6 (R) 2.60 1.61 .62 

7 2.64 1.51 .54 

8 4.51 1.69 .25 

9 (R) 3.60 1.97 .48 

10 (R) 3.01 1.78 .67 

Note. N= 171. Response format: 7-point rating scale (ranging from 1 to 7). 

(R) =Reversed item. 

'Items are numbered according to their appearance on the questionnaire 

(see Table 2; see also Appendix Bl, Question H38). bCorrected item-total 

correlation. 

Internal consistency of the German translation of the FNS (Cronbach's a= .84) 

turned out to be of the same magnitude as values reported by other authors for the 

original English version and for translations of the scale into other languages ( cf. chap. 

2.2). Item 8 was retained in the scale despite its comparatively low item-total correla

tion in order to facilitate comparison of results with earlier applications of the FNS. 

Means and standard deviations are reported as descriptive information. 
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Scale Analyses of Independent Variables 

Research Questions 1 to 8 (see chap. 3) address 11 potential determinants of mineral 

water or beverage intake, respectively, which are person-related: (a) knowledge of the 

composition of mineral water and how it is manufactured, (b) dietary restraint, (c) 

variety-seeking tendency, (d) food neophobia, (e) attitude toward eating or the impor

tance of eating, (f) global daily mood, (g) global daily physical comfort, (h) SES of the 

respondent's family of origin, (i) personal net income, G) time spent on physical work 

or labor like occupational activities or activities related to the household or garden, 

and (k) time spent on physical exercise. 

Knowledge related to mineral water was measured with an ad hoc constructed 

test involving dichotomous items (range of summated item scores: 0 to 8 points, with 

higher scores indicating more knowledge), which was administered in the postmeas

urement session (see above). 

Dietary restraint was measured with the FEY scale 1, which included 21 items 

with different response formats (range of summated item scores: 0 to 21 points, per

sons scoring high are characterized by a distinctly restrained and to a large extent 

cognitively controlled eating behavior, while those scoring low tend to exhibit sponta

neous unrestrained eating behavior). Variety-seeking tendency was measured by 

means of the VARSEEK-scale, which comprised 8 items that were appraised on 7-

point rating scales (range of summated scores: 8 to 56 points, with higher scores indi

cating a higher degree of intrinsically motivated variety-seeking tendency in food 

choice). Food neophobia was quantified by the FNS, which encompassed 10 items that 

were also rated on 7-point rating scales (range of summated scores: 10 to 70 points, 

with higher scores indicating a higher degree of food neophobia). Attitude toward 

eating, that is, the importance of eating, was ascertained by means of the lEG scale 1, 

which also included 10 items that were to be rated on 7-point rating scales (so that 

scores could sum up again to values between 10 and 70 points, with higher scores 

indicating a more positive attitude towards eating, i.e., eating was judged as being 

more significant for a person's well-being and zest for life). These four scales were all 
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administered in the premeasurement session (for details see above and chap. 2.2). 

Both global daily mood and global daily physical comfort were ascertained 

once every day during the 7-day data collection period by means of 7-point rating 

scales that were administered at the bottom of the diary sheets (see above and chap. 

2.2). The resulting seven measures for each of the two dimensions were aggregated 

across the 7 days and submitted to further analyses as intraindividual mean scores 

(range of averaged scores: 1 to 7 points, where higher scores meant that participants 

experienced on average more positive mood or physical comfort, respectively). 

The SES of a respondent's family of origin had to be assessed directly by means 

of a 7-point rating scale with higher scores indicating higher perceived SES. Respon

dents also supplied information about their personal net income on a 9-point rating 

scale, where higher scores indicated the availability of more money. These two meas

ures, which were obtained in the postmeasurement session, were the only person

related determinants in the present context that were based on single items which no 

kind of aggregation could be applied to (see above and chap. 2.2). 

Finally, respondents were instructed to record the times for each of the 7 days 

of the data collection period that they spent on (a) physical work or labor like occupa

tional activities or activities related to the household or garden and with (b) physical 

exercise including the time they may have spent in a sauna; total times per day were 

recorded as hours and minutes for each day at the bottom of the diary sheets (see 

above and chap. 2.2). At the analysis stage, minutes were converted into decimal 

fractions of an hour (e.g., 1 hour and 10 minutes was converted to 1.17 hours); hours 

were then aggregated across the 7 days and submitted to further analyses as intraindi

vidual mean scores (i.e., the times a respondent spent on each of these activities on 

average per day of the data collection period). 

An overview of distribution parameters of the measures obtained for these 11 

predictors is given below (see Table 11). 
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Table 11 

Independent Variables 

Variable 

Knowledge test 

Dietary restraint (FEV scale I) 

Variety-seeking tendency 

(V ARSEEK-scale) 

Food neophobia (FNS) 

Attitude toward eating 

(Importance of eating) lEG scale 1 

Global daily mood (rating scale) 

Global daily physical comfort (rating scale) 

SES of family of origin (rating scale) 

Participants' personal net income 

(rating scale) 

Physical work or labor (total time; hrs I day) 

Physical exercise (total time; hrs I day) 

N 

179 

179 

179 

171 

171 

179 

179 

177 

177 

179 

179 

M 

3.33 

5.61 

38.23 

29.55 

53.81 

5.16 

5.00 

4.25 

3.40 

0.84 

0.28 

SD 

2.10 

4.61 

10.32 

10.44 

11.02 

0.71 

0.77 

0.94 

1.50 

1.29 

0.33 

Skewnessa Kurtosisb 

0.19 -0.93 

1.06 0.42 

-0.41 -0.48 

0.70 0.56 

-1.04 0.85 

-0.14 0.05 

-0.26 0.54 

-0.24 1.89 

1.10 1.76 

2.27 5.37 

1.72 3.73 

Note. FEV scale I = Scale I of the Fragebogen zum EBverhalten, titled: "Cognitive control of eating 

behavior, restrained eating behavior"; V ARSEEK-scale =Variety-seeking scale; FNS =Food Neo

phobia Scale; lEG scale 1 = Scale 1 of the Inventar zum EBverhalten und Gewichtsproblemen; SES = 

Socioeconomic status. 

'SE = 0.18 (except FNS and lEG scale 1: SE = .19). bSE = 0.36 (except FNS and lEG scale 1: SE = 

.37). 

Inspection of the values of skewness and kurtosis in Table 11 shows that distri

butions of several variables, particularly those of the time-based measures, depart 

significantly (p < .05) from normality, as their absolute values are greater than twice 

their standard errors. While global daily mood and global daily physical comfort did 

not require any pretreatment of their scores at all, it was decided to leave the raw 
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scores obtained for FEY scale 1, V ARSEEK -scale, FNS, and lEG scale I unchanged 

too, because they were all instruments that other researchers had developed and pub

lished previously in scientific journals, albeit only the FEY and lEG were commer

cially available as psychometric tests. For the knowledge test and the scale for the self

assessment of the SES of the family of origin, no transformation could be found that 

resulted in a decrease in the absolute values of kurtosis while retaining the low skew

ness values; hence, the scores for these measures were also left unchanged. Scores for 

participants' personal net income and for the time-based measures were square-root 

transformed prior to any further calculations (see Table 12). 

Table 12 

Independent Variables, Square-Root Transformed 

Variable N M SD Skewness• Kurtosisb 

Participants' personal net income 

(rating scale) 177 1.80 0.39 0.41 0.35 

Physical work or labor (total time; hrs I day) 179 0.65 0.65 0.86 0.03 

Physical exercise (total time; hrs I day) 179 0.40 0.35 0.26 -0.92 

Note. 'SE = 0.18. bSE = 0.36. 

After transformation, distribution parameters of these three variables have 

clearly improved; correlation coefficients between the original measures and their 

respective square-root transformed counterparts ranged from r = .93 tor= .99. There

fore, only the transformed scores will be used in all subsequent calculations involving 

any of these three variables. For intercorrelations of all independent, person-related 

variables see Appendix D, Table D2. 
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Answers to Research Questions 1 to 8 

A twofold strategy was pursued to answer all research questions addressing person

related determinants of mineral water intake (cf. chap. 3, Research Questions 1 to 8): 

(a) Scores of independent variables were correlated with those of relevant dependent 

variables using Pearson's product moment correlation, and (b) respondents scoring 

very low on a predictor (i.e., approximately at the level of the lower quartile Q1 or 

below, called the low group) were tested for mean score differences in relevant de

pendent variables with respondents scoring very high on the same predictor (i.e., 

approximately at the level of the upper quartile Q3 or above, called the high group) 

using t tests. In both cases, analyses were based on the effective sample size (i.e., N = 

179) if not missing values caused lower base figures. An a level of .05 (two-tailed) 

was used for all statistical tests unless otherwise stated. 

1. Knowledge 

The first research question asked for a relationship between knowledge of the compo

sition of mineral water and how it is manufactured and the volume of mineral water 

that is ingested. The correlation coefficient between achievement in the knowledge 

test and the square-root transformed volume of mineral water intake was not signifi

cant (r = .12, p = .11, N = 179); the low group (i.e., persons with little or no knowl

edge), however, consumed significantly less mineral water (M = 1.43, SD = 0.89, n = 

40) than the high group (i.e., persons with much knowledge; M = 2.03, SD = 1.10, n = 

32; t = -2.57,p = .01). 
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2. Dietary Restraint 

The second question hypothesized that persons standing high on dietary restraint as 

measured with FEY scale 1 drink more mineral water, since it is free of calories. Yet, 

the correlation coefficient between FEV-scale-1 scores and the square-root trans

formed volume of mineral water intake was not significant (r = .12, p = .10, N = 179); 

but the low group (i.e., persons who tend to exhibit spontaneous unrestrained eating 

behavior that is controlled by appetite and satiety) consumed significantly less mineral 

water (M = 1.29, SD = 0.84, n = 30) than the high group (i.e., persons who are charac

terized by a distinctly restrained and to a large extent cognitively controlled eating 

behavior; M= 1.92, SD = 1.02, n =51; t= -2.84,p = .01). 

3. Variety-Seeking Tendency 

Variety-seeking tendency as measured with the V ARSEEK-scale was hypothesized to 

be related to beverage intake behavior in three ways: Respondents scoring high on this 

scale (i.e., who have a higher degree of intrinsically motivated variety-seeking ten

dency in food choice) were expected (a) to have a larger relevant set of different bev

erages; (b) therefore to have a higher volume of total beverage intake; but (c) to ingest 

less mineral water, because the potentially increased volume of total beverage intake 

due to a larger relevant set was not expected to be so high as to leave the absolute 

volume of each beverage ingested from the set unaffected, rather the absolute volume 

of each beverage was supposed to be slightly reduced. 

Testing these hypotheses by way of correlation (N = 179) produced coefficients 

that were close to zero and not significant (for square-root transformed volume of 

mineral water intake: r = .01, p = .94; for square-root transformed volume of total 

beverage intake: r = .07, p = .33; and for the relevant set: r = .05, p = .55). A similar 

picture emerged when participants scoring very low on the V ARSEEK-scale were 

compared with those scoring very high: All mean score differences were not signifi

cant (see Table 13). It is noteworthy, however, that all numeric differences between 
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the groups were in the hypothesized directions. 

Table 13 

Group Differences for Beverage Intake Measures Between Persons With Low vs. High 

Variety-Seeking Tendency (VARSEEK-scale) 

Lowa Highb 

Variable M SD M SD 

Mineral water intake (rescaled scores; L) T 1.60 1.06 1.45 1.00 

Total beverage intake (rescaled scores; L) T 3.94 0.88 4.03 0.77 

Relevant set (number of beverages used) 8.82 2.69 9.67 2.32 

Note. V ARSEEK-scale =Variety-seeking scale. T =Square-root transformed scores. 

'n = 45. bn = 42. 

4. Food Neophobia 

p 

0.67 .51 

-0.49 .62 

-1.56 .12 

The fourth research question addressed the potential relationship between food neo

phobia as measured with the FNS and (a) volume of mineral water intake and (b) the 

number of beverages in the relevant set. The correlation coefficient between FNS 

scores and the square-root transformed volume of mineral water intake was not sig

nificant (r = -.01, p = .88, N = 171) but the coefficient for the relevant set turned out to 

be so (r = -.18, p = .02, N = 171). These findings were corroborated by comparing 

respondents scoring low to those scoring high on the FNS scale: While there was no 

significant difference between these groups in terms of square-root transformed vol

ume of mineral water intake (low group, i.e. persons with a low degree of food neo

phobia: M = 1.57, SD = 0.96, n = 42; high group, i.e. persons with a high degree of 

food neophobia: M = 1.75, SD = 1.14, n = 45; t = 0.78, p = .44), the high group had a 

significantly smaller number of beverages in their relevant set on average compared to 

the low group (low group: M = 10.00, SD = 2.90, n = 42; high group: M = 8.27, SD = 
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2.83, n = 45; t = -2.82,p = .01). 

Quite in line with the theoretical concepts underlying the FNS and the V AR

SEEK-scale (cf. chap. 2), both scales were found to be negatively and substantially 

correlated (r = -.76, p = .00, N = 171; see Appendix D, Table D2). 

5. Attitude Toward Eating I Importance of Eating 

Fifth, is the attitude toward eating, that is, the importance of eating as measured with 

lEG scale I of the Eating Behavior and Weight Problems Inventory, associated with 

the square-root transformed volume of mineral water intake? Higher scores on lEG 

scale 1 indicate a more positive attitude towards eating, that is, eating is judged as 

being more significant for a person's well-being and zest for life. Both the correlation 

coefficient and the t test bore witness to the nonexistence of a relationship between 

both measures (r = -.02, p = .75, N = 171; low group: M = 1.66, SD = 1.17, n = 41; 

high group: M= 1.63, SD= 1.10, n =45; t= -0.12,p = .90). 

6. Mood and Physical Comfort 

The sixth research question asked for a relationship between mood and physical com

fort, respectively, and mineral water intake. Both mood and physical comfort were 

rated globally once every day during the data collection period; ratings that were 

intraindividually averaged across the 7 days were used at the data analysis stage with 

higher scores indicating more positive mood or physical comfort, respectively. Coeffi

cients for the correlations of both measures with square-root transformed volume of 

mineral water intake (both N = 179) were not significantly different from zero (global 

daily mood: r = .13, p = .09; global daily physical comfort: r = .12, p = .11 ). Results 

for the t tests showed a similar picture for both global daily mood (low group: M = 

1.66, SD = 1.08, n = 38; high group: M = 2.11, SD = 1.01, n = 43; t = -1.92, p = .06) 

and global daily physical comfort (low group: M = 1.57, SD = 1.18, n = 41; high 

group: M= 1.94, SD = 0.99, n = 46; t = -1.60,p = .11). 
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7. Socioeconomic Status (SES) 

SES as the seventh potential person-related determinant of volume of mineral water 

intake was ascertained in two ways: (a) as the perceived SES of a respondent's family 

of origin (7-point rating scale with higher scores indicating higher perceived SES) and 

(b) as a respondent's current personal net income (square-root transformed, 9-point 

rating scale with higher scores indicating the availability of more money). Coefficients 

for the correlations of both measures with square-root transformed volume of mineral 

water intake (both N = 177) were not significant (SES of family of origin: r = -.09, p = 

.21; personal net income: r = .03, p = .67). Results for the t tests were also not signifi

cant (SES of family of origin: low group: M = 1.81, SD = 1.20, n = 28; high group: M 

= 1.67, SD = 1.11, n = 70; t = 0.55, p = .58; personal net income: low group: M = 1.68, 

SD = 1.12, n =53; high group: M = 1.77, SD = 0.85, n = 31; t = -0.41,p = .68). 

8. Physical Activity 

Two aspects of physical activity were ascertained: times spent (a) on physical work or 

labor and (b) on physical exercise during the data collection period. Summated times 

per day that respondents spent on either of these activities were intraindividually 

averaged across the 7 days and square-root transformed prior to data analyses. In

creased intake volumes of both mineral water and the total of all beverages were 

hypothesized to be the consequence of increased physical activities in these domains. 

While correlation coefficients for physical work or labor were not significant (with 

square-root transformed volume of mineral water intake: r = -.01, p = .92; with square

root transformed volume of total beverage intake: r = -.13, p = .08; both N = 179), 

coefficients for physical exercise turned out to be highly significant (with square-root 

transformed volume of mineral water intake: r = .21, p = .00; with square-root trans

formed volume of total beverage intake: r = .23,p = .00; both N = 179). 

These findings were clearly backed by t-test results (see Table 14): While the 

time participants spent on physical work or labor left intake volumes unaffected, 
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respondents who belonged to the upper quarter in terms of the time they spent on 

physical exercise drank significantly more mineral water and beverages overall than 

participants who did not exercise at all. It should be noted that the low groups in both 

domains of physical activity consisted exclusively of all respondents who did not 

report any of these activities at all, that is, the respondents whose summated time 

records were exactly 0. 

Table 14 

Group Differences for Beverage Intake Measures Between Persons Spending No Time 

vs. Much Time on Physical Activities (Low vs. High) 

Low High 

Variable M SD M SD p 

Physical Work or Labora 

Mineral water intake (rescaled scores; L) T 1.81 1.09 1.78 0.91 0.14 .89 

Total beverage intake (rescaled scores; L) T 4.14 0.69 3.99 0.87 1.01 .31 

Physical Exerciseb 

Mineral water intake (rescaled scores; L) T 1.47 1.05 2.07 1.04 -2.88 .00 

Total beverage intake (rescaled scores; L) T 3.80 0.68 4.18 0.73 -2.72 .01 

Note. T = Square-root transformed scores. 

'Low group: n =59, high group: n = 46. bLow group: n = 66, high group: n = 42. 

Results/: Summary and Preliminary Conclusions 

Based on the above-listed findings, it must be concluded that (a) variety-seeking ten

dency, (b) food neophobia, (c) attitude toward eating or the importance of eating as 

conceptualized by the Eating Behavior and Weight Problems Inventory (lEG), (d) 

global daily mood and physical comfort, and (e) SES are not related to the volume of 

mineral water ingested by students in naturalistic environments. The time students 
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spend on physical work or labor is related neither to their volume of mineral water 

intake nor to that of total beverage intake. Moreover and contrary to what had been 

hypothesized, variety-seeking tendency is also not related to the volume of total bever

age intake or to the number of beverages in a student's relevant set. 

The time students spend on physical exercise, however, was found to be posi

tively and unequivocally related to both the volume of mineral water intake and the 

volume of total beverage intake; and food neophobia was negatively and equally 

clearly related to the number of different beverages used by the respondents during the 

data collection period, that is, to their relevant set. These three effects became evident 

as significant correlation coefficients and significant mean score differences between 

respondents standing very low versus very high on the predictor dimensions. There

fore, the underlying hypotheses can be confirmed: The more time students spend on 

physical exercise, the more they drink mineral water and beverages overall; and the 

more neophobic they are, in relation to food, the more likely they are to have a rele

vant set that is composed of a smaller number of different beverages compared to 

individuals who are less neophobic. 

Less distinct relationships could be established between (a) knowledge of the 

composition of mineral water and how it is manufactured and (b) dietary restraint as 

predictors on the one hand and volume of mineral water intake on the other: While the 

mean score differences were significant here, the correlation coefficients for the total 

sample were not. Still the directions of the mean score differences are intuitively 

appealing for knowledge and confirming the hypothesis for dietary restraint: Individu

als with much knowledge about mineral water and its production process and those 

who tend to exhibit distinctly restrained and largely cognitively controlled eating 

behavior tend to consume more mineral water, which is free of calories. 

According to the criteria suggested by Cohen (1988, pp. 79-80; see also Bortz 

& Doring, 2006, p. 606), the three significant correlation coefficients reported above 

(ranging from r = -.18 tor= .23) have effect sizes which are midway between small 

and medium, although their corresponding coefficients of determination suggest a 

proportion of explained variance in mineral water intake of merely / = .05 at the 
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most. 

Effect sizes d for the mean score differences were calculated according to 

Cohen's (1988, p. 20) formula where the absolute value of a mean score difference is 

divided by the standard deviation of the population, provided variances in both sam

ples are homogeneous. In the present data, the variances in the low and high groups of 

all predictors were in fact homogeneous as evidenced by nonsignificant F tests so that 

all significant mean score differences in the dependent variables mentioned above 

were divided by their respective standard deviations obtained from the total effective 

sample (see Tables 6 and 7). Resulting values of the effect sizes ranged from d = .51 

to d = .61 indicating medium-sized effects (Cohen, 1988, p. 26). 

Interestingly, FNS scores are highly correlated with scores of the VARSEEK

scale (r = -.76,p = .00, N= 171). It was explicated in chapter 2 that variety-seeking 

tendency is closely related to the concept of sensory-specific satiety which, in turn, 

interacts antagonistically with food neophobia in controlling human nutrition behavior 

(the "omnivore's dilemma", Rozin, 1977, cited in Birch & Fisher, 1996, p. 131). Thus, 

both the direction and the strength of this relationship are not unexpected; the size of 

the correlation coefficient is similar to the range of coefficients that Meiselman, Mas

troianni, Buller, and Edwards (1999, p. 5) found between these measures in samples of 

British students (r = -.62 tor= -.63). 

5.3 Results II: Situation-Related Determinants of Mineral Water Intake 

Although the present study was designed to take into account all situation-related 

determinants that might possibly have an impact on a respondent's beverage intake to a 

degree that was supposed to be equivalent to the influence that these factors typically 

exert in that person's daily life, three of these potential sources of environmental influ

ence were explicitly studied: (a) the mutual social influence among members of the 

same household, that is, the participant and other persons, if any, living together with 

him or her on determinants of mineral water intake; (b) the weather; and (c) the rela

tive share of total time participants spent at their homes or out of them, respectively, 
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during the data collection period. These factors were addressed in Research Questions 

9 to 11 (cf. chap. 3). It is noteworthy that the information for the assessment of the 

first two factors comes from external sources and is not solely based on what the 

participants reported. 

Answers to Research Questions 9 to 11 

9. Domestic Sources of Social Influence on Mineral Water Intake 

This research question tackles the issue of social influence on food habits among 

persons living together in the same household, or more precisely, the social interde

pendency of behavior and behavioral beliefs related to mineral water intake between 

the respondents and other persons living together with them in their households, if 

any. 

It will be remembered from chapter 2.3 that within the frameworks of the TPB 

and the TRA the attitude toward a behavior like mineral water intake is assumed to be 

determined by the beliefs held by a person about the consequences of that behavior, 

that is, by his or her behavioral beliefs. While the attitude toward mineral water intake 

is supposed to be one predictor of the intention to actually ingest mineral water, 

behavioral beliefs are in tum thought of as that attitude's informational, cognitive 

foundation that allow for a prediction of the attitude itself. Behavioral beliefs are 

further thought of as being decomposable into an individual's behavioral belief 

strength (i.e., that person's subjective probability that performing the behavior in 

question will lead to a specific outcome) and his or her outcome evaluation (i.e., the 

value he or she attaches to that outcome). 

Based on the results of the qualitative elicitation study that was conducted first 

(see chap. 4), 20 different, readily accessible (i.e., salient) behavioral beliefs regarding 

mineral water intake were derived (for details see chap. 5.4). For each of these beliefs, 

two items were constructed, one for ascertaining that belief's strength and one for 

obtaining a corresponding measure of outcome evaluation. Both these lists were ad-
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ministered to both the respondents and any persons aged 14 or above living together 

with them in their households, provided these persons gave their consent to being 

asked. For wordings of all items measuring a respondent's behavioral belief strength 

see Appendix Bl, Questions H23; for wordings of the items measuring a respondent's 

outcome evaluation see Appendix B 1, Question H24; for the corresponding questions 

administered to the persons living together with the respondents see Appendix B4, 

Questions M7 and M8, respectively, where the same items appeared in exactly the 

same order. 

Furthermore, information about habitual mineral water intake was obtained 

from both the respondents (see Appendix Bl, Questions H4 to H6) and the persons 

living together with them (see Appendix B4, Questions M4 to M6) by means of food

frequency questions with different frames of temporal reference (i.e., frequency of 

mineral water intake in general, during the past 4 weeks, and during the past 7 days). 

Given the present methodological approach, it will not be possible to establish a 

direction of influence from one group of persons onto the other in a causal sense; 

rather the analysis will be confined to determining social interdependencies of behav

ior and behavioral beliefs between the respondents and the persons living together 

with them. Overall, n = 84 respondents returned one or more questionnaires completed 

by the persons who were living together with them. Unfortunately, not all of these 

persons delivered fully completed questionnaires; in consequence, due to missing 

values in one or more of the variables that were used in the present context, only n = 

74 respondents without any missing values in the relevant set of data from the people 

they were living with finally entered the analysis process. If a respondent had returned 

more than one questionnaire, because there was more than one person living together 

with him or her, data from these persons were averaged and matched with that respon

dent's data as arithmetic mean scores in order to arrive at estimates of average social 

influence within a household. Eventually, data from n = 89 persons living together 

with one of then= 74 participants were processed. 

Descriptive information about the relationship between the respondents and the 

persons they were living with is supplied in Table 15. The characteristics reported here 
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are some of the factors that may be assumed to contribute to the mutual formation or 

alteration of food habits and their determinants among persons who live in the same 

household. The frequency with which activities related to the supply and preparation 

of foods are conjointly performed may indicate the strength of impact of these activi

ties on the formation of nutrition behavior; also, the length of time a respondent and 

the person living with him or her have known each other before the data were col

lected as well as the quality of this relationship will be of some significance. It should 

be noted that the information provided in Table 15 is based on the answers given by 

the persons the respondents were living with, not by the respondents themselves. 

Answers from more than one person per household were averaged and rounded up or 

down, except of course for the qualitative description of the kind of relationship. 

Table 15 

Relationship Between Participants and the Persons They Were Living With 

Characteristic 

Frequency of sharing meals together a 

Less often than once a week 

On 1 to 2 days a week 

On 3 to 4 days a week 

On 5 to 6 days a week 

At least once a day 

Frequency of going shopping together for food a 

Hardly ever 

Seldom or very seldom 

Sometimes 

Often or very often 
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n % 

10 14 

16 22 

11 15 

12 16 

24 32 

11 15 

20 27 

18 24 

25 34 

(Table 15 continues) 



(Table 15 continued) 

Characteristic 

Length of time a participant and the person who completed 
a questionnaire have known each other' 

Less than I year 

I year to less than 2 years 

2 years to less than 5 years 

5 years to less than I 0 years 

10 years to less than 15 years 

15 years or more 

The person who completed a questionnaire was that participant's ... " 

partner 

friend I housemate 

parent 

sibling 

child 

other person 

n 

12 

7 

21 

11 

10 

13 

39 

30 

9 

7 

2 

2 

% 

16 

9 

28 

15 

14 

18 

53 

41 

12 

9 

3 

3 

Note. n = 74 participants or households, respectively. Answers reflect the point of view of the persons 

the participants were living with. For question wordings see Appendix B4, Questions M9 to M12. 

'Averaged and rounded for households where more than 1 person completed a questionnaire. 

"Not averaged; total number of persons: n = 89. 

When looking at Table 15, it becomes obvious at first sight that this subsample 

is comparatively heterogeneous in terms of the variables under consideration. While 

roughly one sixth of the persons said to share a meal with the respondent less often 

than once a week or to hardly ever go shopping with him or her for food, about one 

third claimed to perform these activities at very high frequencies. Moreover, as one 

sixth said to have known the participant for no more than I year, nearly one third had 

been acquainted with the participant for I 0 years or more. This heterogeneity is em

phasized qualitatively by the fact that some respondents were still living together with 

members of their family of origin, while others had already found a partner to live 
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with or even had their own child aged 14 or above. 

These findings suggest that the present subsample is composed of respondents 

belonging to different populations in terms of their current position in the course of 

life; that is to say, they must be assumed to differ systematically regarding the pres

ence and impact of factors that may have shaped, and later modified, their nutrition 

behavior during the process of socialization. In any case, 84% of the respondents had 

been acquainted with the person they were living with for at least 1 year, which im

plies that any forces triggering or directing the process of mutual assimilation of food 

habits among members of the same household had had a substantial period of time to 

unfold their power before data for the present study were collected. 

Table 16 shows the correlation coefficients between scores assigned on 7-point 

rating scales by both the participants and the persons they were living with (a) to the 

strengths of 20 behavioral beliefs regarding the consequences of mineral water intake 

and (b) to 20 corresponding outcome evaluations. Items are numbered according to the 

sequences in which they appear on the questionnaires (for behavioral belief strength 

see Appendix B1, Question H23, or Appendix B4, Question M7; for outcome evalua

tion see Appendix B1, Question H24, or Appendix B4, Question MS). It should be 

noted that the sequences of items are identical for each of the pairs of questions meas

uring the same constructs, that is, behavioral belief strength on the one hand and out

come evaluation on the other hand, but that they differ between any questions asking 

for different constructs (in other words: the sequences of items are identical for Ques

tions H23 and M7 but different from those for Questions H24 and MS, and vice 

versa). 
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Table 16 

Correlations Between Participants and Persons They Were Living With for 

Items Measuring Behavioral Belief Strength and Outcome Evaluation 

Item Number 

2 

3 

4 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Behavioral 
Belief Strength a 

r p 

.08 .48 

.02 .86 

-.00 .97 

.18 .13 

.05 .65 

.05 .67 

.25 .03 

.18 .13 

.20 .09 

.14 .25 

.24 .04 

.II .37 

.05 .66 

.17 .15 

.08 .50 

.16 .18 

.14 .25 

.30 .01 

.15 .21 

.36 .00 

Outcome 
Evaluationb 

r p 

.07 .56 

.OJ .92 

.26 .03 

.22 .06 

.29 .OJ 

.16 .19 

.26 .02 

-.04 .75 

.31 .OJ 

.12 .31 

.28 .OJ 

.09 .44 

.23 .05 

.18 .12 

.23 .05 

.35 .00 

-.08 .51 

-.08 .48 

.03 .78 

.03 .83 

Note. n = 74. Items are numbered according to their appearance on the questionnaire. 

'For item wordings see Appendix B I, Question H23 or Appendix B4, Question M7. 

bFor item wordings see Appendix Bl, Question H24 or Appendix B4, Question M8. 

Correlation coefficients of four of the items measuring behavioral belief 

strength are significantly different from zero, indicating some degree of agreement 
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between the respondents and the persons they were living with as regards the strength 

of salient behavioral beliefs related to mineral water intake. The significant items refer 

to (a) the ability of mineral water to supply the body with many required nutrients 

(Item 7), (b) its suitability for nearly all occasions where beverages may be consumed 

(Item 11 ), (c) its digestibility (Item 18), and (d) its high-quality character (Item 20). 

This latter item is also the only one whose correlation coefficient remains sig

nificant even after adjusting the a level from a= .05 (two-tailed) to a' = .0026 in order 

to compensate for the inflated probability of a type I error due to the application of 

multiple significance tests. Correction of the a level was carried out according to the 

formula derived by Bortz, Lienert, and Boehnke (1990, p. 51) 

a'= 1 - (1 - a) 11\ (7) 

where a' is the corrected a level and k is the number of significance tests that are 

performed, which is 20 in the present case. This correction is slightly less conservative 

than the more traditional Bonferroni correction (i.e., a' = a I k; cf., e.g., Bortz, Lienert, 

& Boehnke, 1990, pp. 51-52). Thus, the global null hypothesis claiming that the be

havioral beliefs related to mineral water intake were not correlated between the re

spondents and the persons they were living with must be rejected. 

Quite similarly, seven items measuring outcome evaluation are significantly 

correlated between the two groups of persons. These items refer to the evaluation of 

the following characteristics of a beverage or outcomes of its intake: (a) supplying the 

body with many required nutrients (Item 3), (b) not causing weight gain (Item 5), (c) 

being free of calories (Item 7), (d) being sugar free (Item 9), (e) making the person 

keep in shape (Item 11), (f) being boring (Item 13), and (g) not tasting sweet (Item 

16). Again, the coefficient for the latter item is the only one to remain significant even 

after adjusting the a level to a' = .0026; the global null hypothesis of no interrelation 

between outcome evaluations ofboth groups of persons must therefore be rejected. 

Next, correlation coefficients were determined between retrospective food

frequency measures of habitual mineral water intake that were obtained from the 
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respondents on the one hand and from the persons they were living with on the other 

hand. Frequencies with which both groups of individuals habitually drank mineral 

water were ascertained by means of three different questions, each of which offered a 

different time frame: mineral water intake (a) in general, (b) during the past 4 weeks, 

and (c) during the past 7 days (for item wordings see Appendix Bl, Questions H4 to 

H6, or Appendix B4, Questions M4 to M6). Correlation coefficients for these ques

tions, in the order mentioned, were rs = .24, .18, and .32 (ps = .04, .12, and .01, re

spectively; all ns = 74). Adjusting the a level according to fonnula (7) fork= 3 ren

ders a' = .0 170, which is exceeded by the probability of the coefficient for the question 

which had a time frame of the past 7 days (i.e., Questions H6 or M6; it should be 

noted that it is likely that the past 7 days were not referring to exactly the same 7 days 

for both groups of persons, because it is not very likely that the persons living with a 

respondent completed the questionnaires on the very same day on which the respon

dents gave their answers to the frequency questions in the premeasurement session). 

Hence, the global null hypothesis claiming that habitual mineral water intake of the 

respondents were not correlated with habitual mineral water intake of the persons they 

were living with cannot be maintained. 

Finally, correlation coefficients were examined between these two sets of retro

spective measures of habitual mineral water intake on the one hand (i.e., the set ob

tained from the respondents and the other one obtained from the persons they were 

living with, each consisting of the above-mentioned three food-frequency questions), 

and the square-root transformed volume of actual mineral water intake reported pro

spectively by the respondents on the other hand. For the respondents, coefficients 

between their habitual mineral water intake (a) in general, (b) during the past 4 weeks, 

and (c) during the past 7 days and their actual intake were, in this order, rs = .63, .61, 

and .68 (all ps = .00; all ns = 74). Correlation coefficients between the same measures, 

but obtained from the persons the respondents were living with, and the respondents' 

actual mineral water intake were, in the same order as above, rs = .28, .26, and .28 (ps 

= .016, .03, and .015, respectively; all ns = 74). 
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While the probabilities of all correlation coefficients between a respondent's 

own habitual mineral water intake and his or her actual intake clearly exceed the ad

justed a' = .0170, still two of the probabilities of the correlation coefficients between 

respondents' actual mineral water intake and habitual mineral water intake of the 

persons they were living with remain significant after the a level had been adjusted. 

Nonetheless, in both cases the global null hypothesis of no relationship between habit

ual mineral water intake and a respondent's actual mineral water intake needs to be 

rejected. 

10. The Weather 

The second source of environmental influence on beverage intake behavior that was to 

be examined in this study was the weather. Weather data were obtained on a daily 

basis during the whole fieldwork time from the weather station at Hamburg Airport 

(available from http://www.wetteronline.de) and were matched with the data sets 

supplied by the participants. Among the various weather parameters that were avail

able from this source, the air temperature was of paramount relevance due to theoreti

cal considerations (cf. chap. 2.2); it was hypothesized that respondents who kept their 

beverage diary in warmer weather conditions would record higher volumes of mineral 

water and total beverage intake (cf. chap. 3). 

Yet, since the influence of weather conditions on beverage intake behavior at 

the micro level seems to have been investigated hardly ever before, some other weather 

parameters were obtained and subjected to a first step of data analysis too. The inde

pendent variables under investigation were: (a) minimum and (b) maximum air tem

peratures, (c) hours of sunshine, (d) relative air humidity, (e) barometric pressure, (f) 

wind speed, and (g) volume of rainfall. One value per day was issued by the above

mentioned source for each of these variables, reflecting either a parameter's peak level 

or its aggregated level over that day; these daily values were assigned to the data sets 

of all respondents reporting on the same day to approximate the atmospheric condi

tions individuals were actually exposed to when reporting their beverage intake behav-
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ior. 

At the analysis stage, similar to how the data from the diary sheets were proc

essed, weather data were aggregated for every respondent across the 7 days of his or 

her data collection period and were then subjected to the analyses as intraindividual 

mean scores, which thus reflected the average daily weather condition during a par

ticipant's data collection period. As intraindividually averaged minimum and maxi

mum air temperatures were highly correlated across individuals (r = .92, p = .00, N = 

179), both measures were aggregated and used also as a summated score in further 

analyses. 

The same twofold strategy as for the person-related determinants was pursued 

to answer the question whether the weather was associated with total beverage or 

mineral water intake: (a) interindividual correlations between intraindividually aver

aged weather parameters and square-root transformed volumes of mineral water and 

total beverage intake, respectively, were determined; and (b) t tests were run for test

ing mean score differences in these dependent variables between respondents with 

very low scores in one of the temperature measures (i.e., scoring approximately at the 

level of the lower quartile Q1 or below, called the low group) and those with very high 

scores in the same variables (i.e., scoring approximately at the level of the upper quar

tile Q3 or above, called the high group). Again, analyses were based on the effective 

sample size (i.e., N = 179), and an a level of .05 (two-tailed) was used for all statistical 

tests. 

Descriptive information about the weather variables is given in Table 17 to

gether with the correlation coefficients. The descriptive information is supplied in 

order to allow for an estimate of the generalizability of the results in terms of the range 

of weather conditions respondents were exposed to in this study. 
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Table 17 

Weather Parameters and Their Correlations With Beverage Intake Measures 

Correlations with 

Mineral water Total beverage 
intake' intake' 

Variableb M SD Min Max r p r p 

Maximum temperature CC) 13.4 5.0 6.3 22.7 -.03 .69 -.14 .05 

Minimum temperature CC) 6.0 4.1 -2.0 14.3 -.04 .63 -.16 .03 

Sum of minimum and maximum 

temperature (0 C) 19.4 9.0 4.7 35.5 -.03 .66 -.16 .04 

Sunshine (hrs) 4.3 2.6 0.4 9.7 .04 .59 -.05 .50 

Relative air humidity(%) 78.4 4.2 66.1 87.0 -.05 .50 .02 .76 

Barometric pressure (hPa) 1010.7 20.4 866.7 1030.4 .07 .33 -.02 .82 

Wind speed (kmlhr) 15.6 4.5 8.0 25.6 -.11 .13 .01 .90 

Rainfall (mm) 2.8 1.8 0.6 6.9 -.09 .25 -.04 .60 

Note.N= 179. 

'Scores rescaled to L and square-root transformed. bDaily measurements supplied by Hamburg 

Airport weather station (obtained from www.wetteronline.de); data were matched on a day-to-day 

basis with diary data of respondents who recorded intake on the same day and were then intraindi

vidually averaged across the 7 -day data collection period. 

None of the weather parameters was significantly correlated with mineral water 

intake; also, none of them, except minimum temperature and the sum of minimum and 

maximum temperature, was significantly correlated with total beverage intake. Very 

surprisingly and contrary to what had been hypothesized, total beverage intake was 

negatively correlated with minimum and the sum of minimum and maximum tempera

tures. This phenomenon does not emerge, however, when looking at mean score dif

ferences between the high and low groups (see Table 18). 
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Table 18 

Group Differences for Beverage Intake Measures Between Persons Reporting in Low

vs. High-Temperature Weather Conditions 

Low High 

Variable M SD M SD p 

Maximum Temperaturea 

Mineral water intake (rescaled scores; L) T 1.70 1.16 1.65 0.98 0.22 .83 

Total beverage intake (rescaled scores; L) T 4.11 0.71 3.85 0.77 1.74 .09 

Minimum Temperatureb 

Mineral water intake (rescaled scores; L) T 1.57 1.13 1.73 1.03 -0.70 .48 

Total beverage intake (rescaled scores; L) T 4.10 0.67 3.84 0.78 1.71 .09 

Sum of Minimum and Maximum Temperaturec 

Mineral water intake (rescaled scores; L) T 1.65 1.16 1.73 0.97 -0.33 .74 

Total beverage intake (rescaled scores; L) T 4.11 0.67 3.86 0.77 1.63 .II 

Note. T = Square-root transformed scores. 

'Low group: n = 48, high group: n =50. bLow group: n = 47, high group: n = 47. 'Low group: n = 41, 

high group: n = 45. 

11. Share of Time Spent at Home 

The last question addressing situation-related determinants of mineral water intake 

asked for a relationship between the relative share of total time respondents spend at 

their homes or out of them, respectively, and the volume of mineral water they ingest. 

While they were monitoring and recording their beverage intake, respondents 

concurrently supplied information on the diary sheets indicating on an analogous scale 

whether they were staying at their homes or out of them (see Appendix B2). This 

information was coded and punched for every hour of the data collection period as 1 
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(whole hour spent at home) or 0 (whole hour spent out of home); hours spent partly at 

home and out of home were coded as .25, .5, or .75, respectively, according to the 

approximate share of the hour that was spent at home. At the analysis stage, this in

formation was aggregated to a score that indicated the relative share of the data collec

tion period that a respondent had spent at his or her home; it was calculated as the ratio 

of the summated codes for all hours of the data collection period to the maximum 

number of hours a respondent could have spent at home (i.e., 7 * 24 = 168 hours). The 

resulting scores could range from 0 to 1 with higher values indicating more hours that 

were spent at home. 

But as a result, neither the correlation coefficient between this score and the 

square-root transformed volume of mineral water intake was significant (r = .08, p = 

.30, N = 179) nor was the difference between the low group (i.e., persons who spent 

comparatively little time at home, scoring at the level of the lower quartile Q1 or be

low: M = 1.45, SD = 1.05, n = 44) and the high group (i.e., persons who spent much 

time at their homes, scoring at the level of the upper quartile Q3 or above: M = 1.82, 

SD= 1.10,n=44; t=-l.6l,p= .11). 

Results II: Summary and Preliminary Conclusions 

It can be concluded so far that neither the share of time students spend at their homes 

or out of them, respectively, nor the weather, at least not within the range that was 

observed during the time fieldwork was conducted for this study, is related to the 

volume of mineral water students ingest. Minimum air temperature, however, and the 

sum of minimum and maximum air temperature were found to be negatively correlated 

with total beverage intake, which is surprising as it contradicts both common experi

ence and what had been hypothesized. It may be speculated that the weather measured 

at Hamburg Airport, even though the airport is located very close to the city, is a much 

too distal source of influence to act immediately on beverage intake behavior of indi

viduals who are ranging freely in and around the city both indoors and outdoors; this 

will be discussed in more detail in chapter 6.1. 
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Despite the heterogeneity found in the subsample of participants who supplied 

completed questionnaires from any persons aged 14 or above who were living with 

them, a clear picture of mutual social influence between the respondents on the one 

hand and the persons they were living with emerges. While there appears to be some 

congruence between the two groups in terms of the strengths of the beliefs about the 

consequences of mineral water intake, there is even more agreement on the evaluation 

of the characteristics a beverage can have or of the consequences of its consumption. 

A focus of this agreement seems to be around the low-calorie or sugar-free character 

of a beverage. 

Moreover, there is a relationship between the respondents and the persons they 

are living with in terms of (a) habitual mineral water intake of both groups reported 

retrospectively and (b) habitual mineral water intake on the one hand and actual min

eral water intake of the respondents based on the beverage diaries on the other hand. 

Not unexpectedly, this latter relationship between actual intake of the respondents and 

habitual intake is much stronger for habitual intake of the respondents themselves than 

for habitual intake of the persons they are living with. 

While the effect sizes of the correlation coefficients that were found between 

both groups of persons fall somewhere in the range from small to medium, effect sizes 

of the correlation coefficients found among the respondents between their habitual and 

actual behavior are large, with coefficients of determination going up as far as r2 = .46 

(cf. Cohen, 1988, pp. 79-80; see also Bortz & Doring, 2006, p. 606). 

5.4 Results III: Models of Food Choice Applied to Mineral Water Intake 

The remaining Research Questions 12 to 15 (see chap. 3) are concerned with the 

usefulness of four different models for the prediction and explanation of interindi

vidual variation in volume of mineral water intake: (a) the theory of planned behavior 

(TPB), (b) the theory of reasoned action (TRA), (c) an extension of the TPB which 

incorporates weather parameters as well as selected TPB components related to other 

behavioral domains (i.e., physical work or labor and physical exercise), and (d) the 
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Pudel WestenhOfer model (PWM). 

The components that the TPB and the TRA consist of are latent constructs that 

are represented by the ellipses in Figures 2 and 3 (see chap. 2); these constructs are 

hypothesized to be causally related to each other as indicated by the arrows connecting 

them. Being latent dimensions, they cannot be observed or measured directly, rather 

manifest items or scales need to be assigned to them as indicators in order to make 

them measurable. The next sections will determine the psychometric properties of the 

items and scales that were employed in this study for measuring the TPB and TRA 

components. These items and scales will be used in subsequent regression and path 

analyses to test the adequacy of the TPB and the TRA for the prediction and explana

tion of interindividual variation in volume of mineral water intake. Path analysis or 

structural equation modeling ([SEM]; e.g., Backhaus, Erichson, Plinke, & Weiher, 

2006; Bagozzi, 1994; Byrne, 1998; Corbetta, 2002; Hildebrandt & Homburg, 1998; 

Homburg & Pflesser, 1999; Loehlin, 2004; Reinecke, 2005; Schumacker & Lomax, 

1996; Ullman, 2001) is particularly useful when complex relationships between sev

eral latent dimensions, constructs, or factors need to be tested simultaneously while 

taking error of measurement into account (e.g., Miles & Shevlin, 2001; Saurina & 

Coenders, 2002; Ullman, 2001). 

Traditionally, a path or structural equation model involving latent dimensions 

consists of two parts: (a) a structural model as depicted in Figures 2 and 3 which 

interrelates the latent dimensions, that is, the theoretical constructs of the TPB and 

TRA, in a causal sense; and (b) a measurement model which relates the manifest, 

observed variables as indicators to the latent dimensions. These indicators may be 

assigned to the latent dimensions at the item or aggregate level. While the use of 

aggregate measures is not a sensible thing to do when the focus of the research is on 

item analysis, it may be permissible when the research is aimed at investigating the 

relationships between the latent dimensions, as was the case in the present study; here, 

the primary goal was to find out to what extent, if any, the model components that are 

postulated by the TPB and the TRA can help to understand what drives mineral water 

intake. 

211 



In this study, aggregated indicators (in SEM literature often named "item par

cels", e.g., Bandalos & Finney, 2001, p. 269) were constructed according to the tradi

tional methods of item analysis (see below), which, in the context of applications of 

the TPB and TRA, are recommended by Ajzen (2002a; see also Francis et a!., 2004), 

instead of resorting to confirmatory factor analysis, which Homburg and Giering 

(1998, pp. 118-126) refer to as a second-generation tool for item and scale analysis. 

Aggregate measures, as opposed to the items that they are made up of, (a) tend to be 

more reliable, (b) often have distributions that are more continuous and normal, (c) 

promise greater and thus more desirable ratios of respondents to estimated parameters 

or to manifest variables, respectively, given a constant sample size (e.g., Bandalos & 

Finney, 2001; Jackson, 2003; Little, Cunningham, Shahar, & Widaman, 2002; Nachti

gal!, Kroehne, Funke, & Steyer, 2003; Ullman, 2001). 

First, in the sections that follow, results of item and scale analyses for TPB and 

TRA indicators will be reported, followed by SEM and regression analysis results for 

both models; afterwards item and scale analyses will be performed for constructs that 

were used to expand the TPB and TRA (air temperature, physical work or labor, and 

physical exercise), followed by corresponding SEM results. Finally, item analyses and 

computations in relation to an application of the PWM to the present data will be 

documented. 

Item Analyses of TPB I TRA Variables 

Mineral Water Intake 

While the usefulness of a variety of measures of beverage and mineral water intake, 

the latter being clearly the most important dependent variable in this study, has already 

been discussed above (see chap. 5.2), no information has been given as yet about the 

internal structure of the intraindividually aggregated measure of volume of mineral 

water intake that was used for answering Research Questions 1 to 11 and that will be 

used again for answering the remaining research questions. 
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As will be recalled, respondents reported their beverage intake for 7 consecu

tive days, but not all of them started recording on the same day of the week; instead, 

day 1 of an individual's data collection period could have been any day from Tuesday 

to Saturday (see chap. 5.1). Given the relative unobtrusiveness of the diary approach, 

resulting in minor or negligible influence of reactivity on the data and sufficient eco

logical validity and representativeness of the data (cf. chap. 5.2), it seemed to be rea

sonable to rearrange the temporal order of the recorded volumes of intake from day I 

to day 7 of an individual's data collection period to the natural sequence of the days 

from Monday to Sunday so that, in the data file, intake volumes on, for instance, all 

Thursdays were fed into one variable, regardless of whether Thursday had been a 

respondent's first, third, or last day of his or her data collection period. While leaving 

the intraindividually aggregated mean scores unaffected, this procedure promised to 

capture the effect that a particular day of the week may have had on volume of mineral 

water intake. 

Table 19 shows the volumes of mineral water that were ingested on different 

days of the week. However, no remarkable differences between the days emerge, 

although the average volume consumed on a working day (i.e., Monday to Friday) is 

slightly higher (M = 583 ml) than on a Saturday or Sunday (M = 536 ml). 
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Table 19 

Psychometric Properties of Volumes of Mineral Water Intake 

(ml) for the Days of the Week 

Volume on a ... M SD 

Monday 570 761 

Tuesday 563 679 

Wednesday 630 727 

Thursday 542 652 

Friday 609 714 

Saturday 528 644 

Sunday 543 694 

Note. N = 179. Raw scores. 

•corrected day-total correlation. 

rit 
a 

.81 

.88 

.79 

.77 

.75 

.75 

.74 

Also, neither correlation coefficients between intake on a particular day and the 

sum of all other days (i.e., corrected day-total correlations; see Table 19) nor correla

tion coefficients between all possible pairs of days (see Table 20) show strong vari

ability, indicating a high level of equivalence and thus comparability of the days in 

terms of volumes of ingested mineral water. Internal consistency for the intraindividu

ally aggregated volumes of intake across the 7 days, which is in fact a measure of the 

temporal stability of mineral water intake, is high (Cronbach's a= .93) and will serve 

as an estimate of that measure's reliability. 
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Table 20 

Intercorrelationsfor Volumes of Mineral Water Intake Between the Days of the Week 

Volume on a ... 2 3 4 5 6 7 

1. Monday 

2. Tuesday .80* 

3. Wednesday .71 * .82* 

4. Thursday .63* .70* .70* 

5. Friday .65* .69* .61 * .69* 

6. Saturday .66* .68* .61 * .62* .62* 

7. Sunday .65* .71 * .60* .59* .60* .66* 

Note. N = 179. Based on raw scores. 

* p< .05. 

Attitude Toward Mineral Water Intake (Direct Measure) 

According to the TPB, the intention to ingest mineral water, one of the proximal pre

dictors of intake, is itself determined by an individual's attitude toward the behavior in 

question as well as by his or her subjective norm and perceived behavioral control. 

These three determinants can be ascertained in two different ways, directly and indi

rectly, that is, belief-based (see chap. 2.3). 

In order to obtain a direct measure of the attitude toward mineral water intake, 

a Likert-type scaling procedure was used in this study. Ajzen (2002a, p. 4; see also 

Francis et al., 2004) recommends researchers to include three types of items in an 

attitude scale: instrumental and experiential ones and those capturing overall evalua

tion. Instrumental items are related to the effect of the behavior (e.g., "would be harm

till to me"); experiential ones reflect how it feels to perform the behavior (e.g., "would 

be unpleasant"); overall evaluation can be measured with items like "would be a good 

thing to do". Following Ajzen's (2002a, p. 5) suggestions, eight items of these three 
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types with changing evaluative directions of their wordings were administered in the 

present study (for item wordings see Appendix Bl, Question Hl8), referring to a 

participant's mineral water consumption during the next 7 days. Response format was 

a 7-point rating scale that ranged from 1 (strongly disagree) to 7 (strongly agree). 

Hence, summated ratings of the direct attitude measure could range from 8 to 56 

points with higher scores indicating a more favorable attitude toward drinking mineral 

water in the forthcoming 7 days. Psychometric properties of these items are reported in 

Table 21. Item numbering follows the sequence in which they appear on the question-

nmre. 

Table 21 

Psychometric Properties of the Items of the Direct Measure of 

Attitude Toward Mineral Water Intake 

Item Number" 

2 (R) 

3 (R) 

4 

5 (R) 

6 

7 

8 (R) 

M 

5.74 

5.15 

6.86 

5.44 

5.81 

5.74 

5.88 

5.91 

SD rit 
b 

1.65 .77 

1.98 .61 

0.62 .34 

1.81 .78 

1.78 .57 

1.72 .74 

1.59 .66 

1.63 .68 

Note. N = 179. Response format: 7-point rating scale (ranging from 1 to 7). 

(R) = Reversed item. 

'Items are nwnbered according to their appearance on the questionnaire 

(see Appendix Bl, Question HlS). bCorrcctcd item-total correlation. 
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Obviously, there is a ceiling, or better floor, effect in item 3 resulting in low 

variance of the scores; in consequence, item-total correlation is also comparatively 

low. Eliminating this item caused Cronbach's a to increase from .88 to .89. The final 

scale was therefore reduced to contain only the other seven items; its scores could 

range merely from 7 to 49 points. 

Subjective Norm (Direct Measure) 

Quite similarly, there are two different types of items that can capture subjective norm 

directly, those that have an injunctive quality (i.e., items expressing what important 

others expect a person to do or to refrain from) and those that have a descriptive qual

ity (i.e., items describing whether important others themselves perform the behavior in 

consideration). In this study (see Appendix Bl, Question H20), six items were given to 

respondents, four of which were injunctive (e.g., "Most people or institutions whose 

opinion about nutritional issues I appreciate would encourage me if I drank mineral 

water as frequently as possible instead of other beverages") using again a 7-point 

rating scale ranging from 1 (strongly disagree) to 7 (strongly agree); and two of them 

had a descriptive quality using a different 7-point rating scale (e.g., "According to my 

appraisal, most people whose opinion about nutritional issues I appreciate tend to 

drink mineral water seldom- frequently"; see chap. 2.3; see also Ajzen, 2002a; Francis 

eta!., 2004). 

Scores of the direct measure of subjective norm could thus range from 6 to 42 

points; higher scores were indicating stronger perceived social pressure to perform 

mineral water intake behavior. Psychometric properties of the items are reported in 

Table 22. Item numbering follows the sequence in which they appear on the question

naire. Cronbach's a was .85 for the summated ratings of the six items. 
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Table 22 

Psychometric Properties of the Items of the Direct Measure of 

Subjective Norm 

Item Numbera 

2 

3 

4 (R) 

5 

6 

M 

5.44 

4.84 

4.42 

5.44 

5.18 

5.01 

SD r;tb 

1.81 .75 

1.97 .73 

2.28 .59 

1.82 .61 

1.49 .63 

1.47 .62 

Note. N = 179. Response format: 7-point rating scale (ranging from I to 7). 

(R) =Reversed item. 

'Items are numbered according to their appearance on the questionnaire 

(see Appendix B!, Question H20). bCorrected item-total correlation. 

Perceived Behavioral Control (Direct Measure) 

In the present study, eight items were given to respondents to obtain a direct measure 

of perceived behavioral control; they were aimed at capturing (a) the perceived

difficulty or self-efficacy component of the construct (i.e., the ease or difficulty of 

performing a behavior or the confidence a person has in his or her abilities to perform 

a behavior) as well as (b) the aspect of perceived controllability (i.e., whether behav

ioral performance is up to the acting person; see chap. 2.3; see also Ajzen, 2001, 

2002a, b; Cheung & Chan, 2000; Francis et a!., 2004). Four items were intended to 

measure perceived difficulty or self-efficacy (e.g., "If I wanted to, it would be very 

easy for me to drink mineral water at least once a day during the next 7 days"; re-

sponse format: 7-point rating scale from 1 strongly disagree to 7 strongly agree; see 

Appendix B1, Question H21, items 2, 4, 7, and Question H22), while four others were 
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intended to assess perceived controllability (e.g., "Whether I drink much mineral water 

during the next 7 days, is not at all- entirely up to me"; see Appendix B1, Question 

H21, items 1, 3, 5, and 6). 

Scores of the direct measure of perceived behavioral control could thus range 

from 8 to 56 points; higher scores were indicating stronger confidence in one's capa

bility of performing mineral water intake behavior in the forthcoming 7 days. Psycho

metric properties of the items are reported in Table 23. Items are numbered in accor

dance with the sequence in which they appear on the questionnaire. Cronbach's a was 

.76 for the summated scores. 

Table 23 

Psychometric Properties of the Items of the Direct Measure of 

Perceived Behavioral Control 

Item Numbera 

2 

3 

4 

5 (R) 

6 (R) 

7 

8 

M 

5.90 

5.45 

6.54 

6.39 

6.23 

4.89 

5.99 

5.49 

SD b 
rit 

1.61 .52 

1.81 .52 

0.91 .52 

1.45 .55 

1.37 .33 

2.06 .38 

1.48 .47 

1.53 .53 

Note. N = 179. Response format: 7-point rating scale (ranging from I to 7). 

(R) =Reversed item. 

'Items are numbered according to their appearance on the questionnaire: 

Items 1-7: Question II21; Item 8: Question II22 (sec Appendix D 1). 

bCorrected item-total correlation. 
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Coefficients of item-total correlations for items 5 and 6 were comparatively 

low; but as their elimination would not have increased internal consistency of the 

aggregated measure, it was decided to keep them in the scale. 

Normative Beliefs (Indirect Measures) 

Indirect, belief-based measures of the three predictors of the intention to ingest min

eral water (i.e., attitude toward the behavior, subjective norm, and perceived behav

ioral control) are generated by multiplying, and summing up, pairs of items and thus 

constructing the behavioral, normative, and control beliefs, respectively, which make 

up the informational foundation of the corresponding predictor. Knowing which be

liefs are important predictors of their respective direct measures will allow for an in

depth understanding and explanation of behavioral intention and, eventually, intake 

behavior; it may also offer some clues as to how behavior can be changed. Before 

starting to analyze the beliefs, however, it is mandatory to apply optimal scaling to the 

raw data to arrive at "formally meaningful statements" (Doll & Orth, 1993, p. 400), as 

was explicated in chapter 2.3. The present section and the next that follow will de

scribe how salient beliefs were derived from the target population by means of the 

qualitative elicitation study (see chap. 4), and how they were optimally scaled and thus 

prepared for further analyses. 

As was already mentioned in chapter 4.2, the majority of respondents in the 

qualitative elicitation study was unable to mention any potential normative referent, 

whom they saw as a person or organization whose opinion about nutritional issues 

mattered to them, neither an approving nor a disapproving one; a fact that leads to the 

assumption that the majority of respondents was not aware of or was unable to con

ceive of a social frame of normative reference in relation to their ingesting mineral 

water. Those respondents who did name a normative referent, however, mentioned 

their family, including partners and parents, and physicians as approving referents, and 

friends and persons with whom they went out as disapproving ones ( cf. Appendix C, 

Tables C3 and C4). Based on this input, seven items targeting normative referents 
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were constructed to obtain normative belief strength (see Appendix B 1, Question H27) 

and seven corresponding items that were intended to measure a participant's motiva

tion to comply with each of these referents (see Appendix B1, Question H28; 7-point 

rating scales for both questions; note that the order of corresponding items at H27 is 

different from H28). 

Because there is no a priori way to determine how rating scales that the items 

are measured on should finally be scored, and, in particular, whether they should be 

scaled in a unipolar or bipolar fashion (i.e., with the zero point between the endpoints 

of the scale), any assignment of numbers to the scale points, prior to optimal scaling, is 

completely arbitrary (cf., e.g., Ajzen, 1991, 2002a; see also chap. 2.3). In the present 

study, following an intuitive approach which had been taken by other authors before, 

normative belief strength was bipolarized before optimal scaling was applied, by 

subtracting 4 from each individual score (i.e., rescaled scores ranged from -3 to +3); 

the scores for motivation to comply were left unchanged (i.e., with scores ranging 

from 1 to 7). 

In order to apply optimal scaling, the direct measure of subjective norm (see 

above) was regressed on (a) the sum of all items measuring normative belief strength, 

(b) the sum of all items measuring motivation to comply with normative referents, and 

(c) the sum of normative beliefs (i.e., the products of corresponding items measuring 

normative belief strength and motivation to comply). In the present context, however, 

only five normative beliefs were summed up instead of all seven: A respondent's 

partner (i.e., spouse, boyfriend, girlfriend) and any persons living together with the 

respondent in the same household, though they must be suspected to be very important 

normative referents, were ignored in subsequent analyses, because, quite naturally, 

there was a substantial share of respondents who either did not have a partner or were 

living in single-person households. Omitting these participants from the analyses, 

because of missing data, would have led to a massive reduction in sample size, while 

omitting the normative referents will presumably lead to a loss of explanatory power 

of the subjective-norm component. However, as both options were viable, their pros 

and cons were traded off, and preference was finally given to the latter procedure so 
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that the full sample size could be maintained for all further analyses. 

Results of multiple regression analysis are shown in Table 24. The direct meas

ure of subjective norm was square transformed before it was submitted to the analyses 

(scale transformations will be discussed later, see below, in the section about scale 

analyses). 

Table 24 

Regression Analysis Summary for Indirect Measures of Subjective Norm Predicting 

the Direct Measure 

Predictor 

Sum of normative belief strengths 

Sum of motivations to comply 

Sum of products (normative beliefs) 

Note. Adjusted R2 = .28 (N = 179, p < .05). 

'Constant term omitted. 

*p<.05. 

B" 

61.73 

-5.69 

3.15 

SEB ~ 

17.88 0.46* 

9.66 -0.07 

4.85 0.11 

As was explicated in chapter 2.3 (cf. in particular formulae 3 to 5), division of 

the unstandardized regression coefficient obtained for the sum of belief strengths (i.e., 

61.73) by the value obtained for the sum of products (i.e., 3.15) gives an estimate of 

the rescaling constant for motivations to comply, while the division of the coefficient 

for the sum of motivations to comply (i.e., -5.69) by the value obtained for the sum of 

products gives an estimate of the rescaling constant for normative belief strengths (see 

also Ajzen, 1991, 2002a; Dohmen, 1985; Dohmen, Doll, & Orth, 1986; Doll & Orth, 

1993; Holbrook, 1977; Laroche, 1978; Orth, 1985, 1987). 

Scores fur all items measuring normative belief strength and for those measur

ing motivations to comply were corrected by their respective rescaling parameters at 

the individual level; then, items and products were aggregated again, and the regres-
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sion analysis was repeated. Results are shown in Table 25. Regression coefficients for 

the sums are 0 now, while the unstandardized coefficient for the sum of products as 

well as adjusted R2 remained unchanged (for intercorrelations of all seven variables 

used in the present context see Appendix D, Table D3). 

Table 25 

Regression Analysis Summary for Optimally Scaled Indirect Measures of Subjective 

Norm Predicting the Direct Measure 

Predictor 

Sum of normative belief strengths 

Sum of motivations to comply 

Sum of products (normative beliefs) 

Note. Adjusted R2 = .28 (N = 179, p < .05). 

'Constant term omitted. 

Control Beliefs (Indirect Measures) 

Ba 

-0.00 

-0.00 

3.15 

SEB ~ 

110.94 -0.00 

5.76 -0.00 

4.85 0.54 

Contrary to their reaction to being asked about potential normative referents, the ma

jority of respondents was able to mention at least one control factor in the qualitative 

elicitation study that they believed would facilitate or impede their mineral water 

intake. The main facilitating factors can be grouped around four topics: (a) physical 

exercise; (b) when feeling warm (e.g., in warm weather conditions); (c) the situation or 

location (e.g., when being at work or at the university); and (d) the availability of 

mineral water or other, competing beverages in the situation. The main impeding 

factors were: (a) when respondents felt cold (e.g., in cold weather conditions); (b) 

when better tasting beverages were available in the situation; and (c), quite in line with 

the findings for the normative referents, when being in social settings (e.g., in the 

company of friends, on a party, in a bar, when going out at night; see chap. 4.2; cf. 
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also Appendix C, Tables C5 and C6). Given this input, 10 items were constructed to 

measure control belief strength (see Appendix B 1, Question H29) and 10 correspond

ing items that were meant to measure control belief power (see Appendix B 1, Ques

tion H30; 7-point rating scales for both questions; note that the order of corresponding 

items at H29 is different from H30). 

Before optimal scaling was applied to these measures too, items targeting 

control belief power were bipolarized by subtracting 4 from each individual score (i.e., 

rescaled scores ranged from -3 to + 3 ), while the scores for control belief strength were 

left unchanged (i.e., ranging from 1 to 7). Then, the direct measure of perceived be

havioral control (see above), which was square transformed before it was submitted to 

the analyses (see below), was regressed on (a) the sum of all items measuring control 

belief strength, (b) the sum of all items measuring control belief power, and (c) the 

sum of control beliefs (i.e., the products of corresponding items measuring control 

belief strength and control belief power; see Table 26). 

Table 26 

Regression Analysis Summary for Indirect Measures of Perceived Behavioral 

Control Predicting the Direct Measure 

Predictor 

Sum of control belief strengths 

Sum of control belief powers 

Sum of products (control beliefs) 

Note. Adjusted R2 = .17 (N= 179,p < .05). 

'Constant term omitted. 

* p< .05. 

s• 

15.53 

-3.83 

4.92 

SEE p 

7.77 0.16* 

16.08 -0.06 

3.40 0.40 

Afterwards, all items were optimally rescaled at the individual level according 

to formulae (3) to (5), and items and products were aggregated again. Results of the 
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regression analysis with rescaled measures are shown in Table 27; the unstandardized 

coefficient for the sum of products as well as adjusted R2 remained unchanged again 

(for intercorrelations of all seven variables used in the present context see Appendix 

D, Table D4). 

Table 27 

Regression Analysis Summary for Optimally Scaled Indirect Measures of Perceived 

Behavioral Control Predicting the Direct Measure 

Predictor 

Sum of control belief strengths 

Sum of control belief powers 

Sum of products (control beliefs) 

Note. Adjusted R2 = .17 (N = 179, p < .05). 

"Constant term omitted. 

Behavioral Beliefs (Indirect Measures) 

B" 

-0.00 

-0.00 

4.92 

SEE ~ 

15.89 -0.00 

13.54 -0.00 

3.40 0.43 

Results of the qualitative elicitation study suggest that students' salient favorable 

beliefs regarding the intake of mineral water are focused on a variety of topics includ

ing the thirst-quenching and refreshing character of mineral water, its low-calorie 

character, healthiness, availability, and taste, as well as economic aspects (i.e., its good 

value for money) and other issues, while unfavorable beliefs are related to, for in

stance, the taste being bland and thus boring, or the fact that no vitamins are contained 

(see chap. 4.2; cf. also Appendix C, Tables Cl and C2). These findings, comple

mented by some of the results that Wiistefeld-Wiirfel (1999) extracted from the quali

tative pilot study of her representative survey, were used to construct two sets of 20 

items each that were intended to measure the antecedents of the attitude toward the 

behavior (i.e., toward ingesting mineral water). One set was meant to quantify behav-
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ioral belief strength (see Appendix Bl, Question H23), and the other set of corre

sponding items was designed to capture outcome evaluation (see Appendix Bl, Ques

tion H24; 7-point rating scales for both questions; note that the order of corresponding 

items at H23 is different from H24). 

Items related to outcome evaluation were bipolarized by subtracting 4 from 

each individual score (with rescaled scores thus ranging from -3 to +3), while the 

scores for behavioral belief strength were left unchanged (i.e., ranging from 1 to 7). 

After the direct measure of attitude toward ingesting mineral water (see above) had 

been square transformed (see below), it was regressed on (a) the sum of all items 

measuring behavioral belief strength, (b) the sum of all items measuring outcome 

evaluation, and (c) the sum of behavioral beliefs (i.e., the products of corresponding 

items measuring behavioral belief strength and outcome evaluation; see Table 28). 

Table 28 

Regression Analysis Summmy for Indirect Measures of Attitude Toward the 

Behavior Predicting the Direct Measure 

Predictor 

Sum of behavioral belief strengths 

Sum of outcome evaluations 

Sum of products (behavioral beliefs) 

Note. AdjustedR2 = .42 (N= 179,p < .05). 

'Constant term omitted. 

* p< .05. 

Ba 

-3.76 

-73.53 

14.06 

SEB p 

5.52 -0.07 

12.60 -1.29* 

2.06 1.75* 

Both the unexpected negative sign of the standardized partial regression coeffi

citul (i.t., p wtight) for the sum of outcome evaluations, which is opposite to the sign 

of the bivariate correlation coefficient between the sum of outcome evaluations and 

the direct measure (see Appendix D, Table D5), and the size of the p weights for the 
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sum of outcome evaluations and the sum of products, which both exceed I, signal the 

presence of a suppression effect occurring among the independent variables (cf., 

Bortz, 1989, pp. 562-566; Tabachnick & Fidell, 2001, pp. 148-149). However, this 

effect vanished after optimal scaling at the individual level according to formulae (3) 

to (5) had been performed on the basis of the inflated f3 weights (see Table 29). Also, 

as was true for the other two constructs (see above), the unstandardized coefficient for 

the sum of products as well as adjusted R2 remained unchanged. 

Table 29 

Regression Analysis Summary for Optimally Scaled Indirect Measures of Attitude 

Toward the Behavior Predicting the Direct Measure 

Predictor 

Sum of behavioral belief strengths 

Sum of outcome evaluations 

Sum of products (behavioral beliefs) 

Note. Adjusted R2 = .42 (N = 179, p < .05). 

'Constant term omitted. 

* p < .05. 

B' 

-0.00 

0.00 

14.06 

SEE f3 

5.10 -0.00 

3.75 0.00 

2.06 0.65* 

It is also noteworthy that, after individual scores had been optimally rescaled, f3 

weights for all three sums of products that were discussed in the present context (i.e., 

normative, control, and behavioral beliefs) were equal to the bivariate correlation 

coefficients between them and their respective direct measures (cf. Tables 25, 27, 29 

and Appendix D, Tables D3 to D5). 
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Scale Analyses of TPB I TRA Variables 

In a first step, the adequacy of the direct measures of the TPB, and the TRA, for the 

prediction and explanation of interindividual variation in volume of mineral water 

intake will be tested using SEM. There will be one aggregated indicator for mineral 

water intake as well as for each of the three direct predictors of behavioral intention 

(i.e., attitude toward ingesting mineral water, subjective norm, and perceived behav

ioral control). Yet, the intention to ingest mineral water, one of the proximal predictors 

of intake, will have four item-level indicators attached to it, which were administered 

in the premeasurement session (see Appendix B1): (a) frequency of planned mineral 

water intake across the forthcoming 7 days (Question H10, 6-point rating scale rang

ing from 1 never to 6 very often), (b) number of days in the forthcoming week on 

which respondents intended to ingest mineral water (Question Hl1, scale ranging from 

0 to 7 days), (c) volume of mineral water that respondents intended to ingest over the 

next 7 days (Question H12, open-ended response format where the volume had to be 

inserted in ml), and (d) intention to have a high ratio of mineral water intake to total 

beverage intake during the forthcoming 7 days (Question H17, Item 1; 7-point rating 

scale ranging from 1 strongly disagree to 7 strongly agree). 

An overview of distribution parameters of these predictors is given in Table 30. 

Information about distributional properties of mineral water intake and square-root 

transformed mineral water intake was given already in chapter 5.2 (see Tables 6 and 

7). 
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Table 30 

Measures Used in the Theory of Planned Behavior (TPB) 

Variable M SD Skewnessa Kurtosisb 

Attitude toward ingesting mineral water 

(direct measure) 39.65 9.42 -1.36 1.50 

Subjective norm (direct measure) 30.33 8.34 -0.82 0.04 

Perceived behavioral control (direct measure) 46.90 7.67 -1.20 1.25 

Frequency of planned mineral water intake' 4.41 1.65 -0.75 -0.69 

Number of days of intended mineral water intake' 4.72 2.60 -0.62 -1.19 

Intended volume of mineral water intake (ml)' 4,238 3,999 1.18 1.36 

Intended high ratio of mineral water intake 

to total beverage intake' 4.17 2.23 -0.05 -1.50 

Note. N = 179. 

"SE = 0.18. bSE = 0.36. 'For item wordings see Appendix Bl, Questions RIO to Hl2 and 

Question H 17, Item I. 

In the case of negative skewness, Miles and Shevlin (2001, p. 84) recommend 

to square transform the raw scores (see also Cohen, Cohen, West, & Aiken, 2003, pp. 

246-247), which was done here for the direct measures. Square-root transformation 

was executed in the case of (positively skewed) intended volume of mineral water 

intake; prior to transformation, raw scores of this latter measure were rescaled from 

milliliters to liters (for a discussion of transforming positively skewed variables see 

chap. 5.2). Table 31 shows the parameters for the transformed measures; it can be seen 

that distribution properties have generally improved. Correlations between the original 

measures and their transformed counterparts ranged from r = .95 tor= .99. Therefore, 

transformed scores had been used in regression analyses for the optimal scaling proce

dures reported above and will be used in all analyses that follow. 
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Table 31 

Transformed Measures Used in the Theory of Planned Behavior (TPB) 

Variable M SD Skewnessa Kurtosisb 

Attitude toward ingesting mineral water 

(direct measure) T2 

Subjective norm (direct measure) T2 

Perceived behavioral control (direct measure) T2 

Intended volume of mineral water intake 

(rescaled scores; L)' T 

1660.65 637.85 

989.08 456.33 

2258.06 654.42 

1.77 1.06 

-0.75 

-0.26 

-0.74 

0.05 

Note. N = 179. T2 =Square transformed scores. T =Square-root transformed scores. 

'SE = 0.18. bSE = 0.36. 'For item wording see Appendix B1, Question H12. 

-0.36 

-0.91 

0.03 

-0.73 

It should be noted, though, that summing up items and either square or square

root transforming the summated scores, as was done in the case of the direct measures 

of the predictors of behavioral intention, which will be used for fixing parameters in 

SEM (see below), does not produce the same result as carrying out the same transfor

mation at the item level and then summing up the transformed items. However, as far 

as the internal consistencies of these sums are concerned, both approaches yield values 

of Cronbach's a which differ merely in the third or second decimal place at the most. 

In consequence, estimates of a based on untransformed items will be used to fix a 

measure's loading in SEM even though the transformed sums of these items were used 

to obtain the correlation matrices that SEM will be based on. 
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Comments on Statistical Analyses 

In order to answer the final Research Questions 12 to 15 (see chap. 3), multiple regres

sion analysis as well as SEM were employed. SEM was conducted using SEP ATH, a 

module that was developed by Steiger (1995) and that forms an integrated part of the 

software package Statistica (by StatSoft, Inc.). Though this module seems to have 

been used only rarely in the past (for exceptions see, e.g., Brown & Barrett, 1999; Graf 

& Uttl, 1995; Svensson, Sinervo, & Comendant, 2002; Uttl & Graf, 1997), its reputa

tion is well acknowledged in the scientific community (cf., e.g., Byrne, 1998; Loehlin, 

2004; Miles & Shevlin, 2001; Reinecke, 2005; Schermelleh-Engel, Moosbrugger, & 

Miiller, 2003; Schumacker & Lomax, 1996). And, unlike better known programs such 

as LISREL, AMOS, or EQS, it offers one "unique selling point" (Miles & Shevlin, 

2001, p. 213): It can correctly analyze a correlation matrix. "SEPATH analyzes the 

correlation matrix correctly .... SEPATH gives the correct standard errors, estimates, 

and test statistics when a correlation matrix is analyzed directly .... SEPATH can esti

mate a completely standardized path model, where all variables, both manifest and 

latent, are standardized to have unit variance, and standard errors of the path coeffi

cients can be estimated as well" (Steiger, 1995, p. 318; see also Loehlin, 2004, p. 80; 

Miles & Shevlin, 2001, p. 213). 

As the intention of the present study was not to predict exact volumes of min

eral water intake but to identifY drivers of intake and to determine their relative 

weights, the use of fully standardized path models appeared to be the option of choice. 

In a similar vein, emphasis has been and will be put on the interpretation of standard

ized coefficients in multiple regression analyses (i.e., ~ weights), as opposed to UTI

standardized coefficients (see above and below). Also, since no comparisons between, 

for example, different populations or points in time were to be made, the use of stan

dardized variables in SEM seemed to be justified (cf. Loehlin, 2004). In this study, 

therefore, SEM will be based on correlation matrices, not on covariance matrices. 

When all variables, manifest and latent, have unit variance, it is not necessary 

to fix the loading of one of the indicators assigned to a latent variable to the value of 1, 
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or any other value, in order to establish the scale of a factor, as is usually done in 

unstandardized models. Instead, all path coefficients between latent variables and their 

indicators should be freed and estimated by the procedure (Steiger, 1995), except 

when a factor is measured by one indicator only; in this case its loading should be 

constrained to a value that takes the error of measurement appropriately into account. 

In the present case of multiple-item composites, a good estimate of the loading can be 

derived from the empirically determined reliability of the indicator, that is, the square 

root of, for example, Cronbach's a or the split-half reliability coefficient (e.g., Bagozzi 

& Baumgartner, 1994; Kaiser & Gutscher, 2003; Loehlin, 2004; Saurina & Coenders, 

2002); the latter coefficient will also be upgraded according to the Spearman-Brown 

prophecy formula (e.g., Lienert, 1989). 

Parameters in SEM were estimated using both Generalized Least Squares 

(GLS) and Maximum Likelihood (ML) estimation procedures; the former was em

ployed to perform the first five iterations of a model's estimation procedure, the latter 

to perform all remaining iterations. A sufficient number of iterations was preset so that 

convergence could occur for all models. Though the Maximum Likelihood procedure 

assumes multivariate normality of the manifest variables, it seems to be quite robust 

against violations of this assumption. If variables are skewed, correctly specified 

models may be falsely rejected more often than expected, in other words, type I error 

rates for model rejection may be inflated (Balderjahn, 1998, p. 376; Schermelleh

Engel, Moosbrugger, & Muller, 2003, p. 26; see also Olsson, Foss, Troye, & Howell, 

2000), which is better still than running the increased risk of falsely accepting a mis

specified model. 

The minimum sample size necessary to carry out SEM is debated in the litera

ture, but the effective sample size of N = 179 respondents that was achieved in this 

study, and that all models reported below are based on, may be considered to be suffi

cient, though not opulent (cf., e.g., Backhaus, Erichson, Plinke, & Weiher, 2006; 

Jackson, 2003; Lei & Lomax, 2005; Nachtigall, Kroehne, Funke, & Steyer, 2003; 

Schermelleh-Engel, Moosbrugger, & Muller, 2003; Schumacker & Lomax, 1996; 

Ullman, 2001). All models reported hereafter were overidentified, that is, they had 
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positive numbers of degrees of freedom. 

Once model parameters had been determined, the fit of a model and its compo

nents was checked and indications of any misspecifications in the model were looked 

for. First, path coefficients that were to be estimated during the iteration process were 

checked to see whether (a) they were in the permissible range of values (i.e., from -1 

to + 1 ), (b) their algebraic sign indicated an influence in the hypothesized direction 

(i.e., two variables, latent or manifest, which were supposed to correlate positively 

with each other should have a path coefficient with a positive sign, and vice versa), (c) 

their standard errors were reasonably small and roughly of the same magnitude, and 

(d) high absolute values were accompanied by high t values, and vice versa. Second, it 

was made sure that path coefficients between manifest variables and their correspond

ing latent variables were equal to or greater than .7, which implied indicator reliabil

ities of roughly .5 (i.e., .72) at the least. Third, standardized residuals were checked to 

make sure that none of the values was greater than .1. Standardized residuals are the 

difference scores between the empirically derived input correlation coefficients, which 

model estimation is based on, and the correlation coefficients that are implied by the 

estimated model parameters. 

Finally, the fit of a model was investigated. "Model fit determines the degree to 

which the structural equation model fits the sample data" (Schermelleh-Engel, Moos

brugger, & Muller, 2003, p. 24), it tries to answer the central question "Is it a good 

model?" (Ullman, 2001, p. 697). In order to answer this question, "numerous measures 

of model fit have been proposed. In fact, this is a lively area of research with new 

indices seemingly developed daily" (Ullman, 2001, p. 698); "there are, literally, dozens 

of such indices" (Steiger, 1995, p. 338). "Applied researchers often have difficulty 

determining the adequacy of structural equation models because various measures of 

model fit point to conflicting conclusions about the extent to which the model actually 

matches the observed data. Software programs such as ... SEP ATH (Steiger, 1995) ... 

provide a variety of fit indices for model evaluation. As there does not exist a consen

sus about what constitutes a 'good fit' (Tanaka, 1993), the fit indices should be consid

ered simultaneously" (Schermelleh-Engel, Moosbrugger, & Muller, 2003, p. 24). This 
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advice was complied with in the present study. 

The most commonly used index is a l statistic which allows for testing the 

hypothesis that the sample covariance matrix is not significantly different from the 

estimated population covariance matrix. However, this statistic is not only very sensi

tive to violations of the assumption of normally distributed data and to sample size, 

with large samples yielding almost always significant differences, but it is also gener

ally not applicable when SEM is based on correlation matrices (Backhaus, Erichson, 

Plinke, & Weiher, 2006, p. 379). 

Instead, the following fit indices will be reported in subsequent analyses: (a) 

root mean square error of approximation (RMSEA), whose values should be smaller 

than .1 to be indicative of an acceptable model fit and smaller than .05 to indicate 

good fit; (b) root mean square standardized residual (RMS, sometimes also referred to 

as SRMR), whose critical values are very similar to those of RMSEA; (c) goodness

of-fit index (GFI), which should have values greater than .9 for acceptable model fit 

and greater than .95 for good fit; (d) adjusted goodness-of-fit index (AGFI), which 

should have values greater than .85 for acceptable and greater than .9 for good model 

fit; (e) Akaike Information Criterion (AIC), which is particularly useful when compet

ing, though not necessarily nested, models need to be compared; as AIC values are not 

normed, the model with the lowest value should be preferred; (f) normed fit index 

(NFI), whose values should be greater than .9 for acceptable model fit and greater than 

.95 for good fit; (g) nonnormed fit index (NNFI), which should have values greater 

than .95 for acceptable and greater than .97 for good model fit; and (h) comparative fit 

index (CFI), which has critical values of the same magnitude as the NNFI. 

It should be noted that the above-mentioned cut-off scores are merely rules of 

thumb and are being debated in the literature; for a comprehensive discussion of 

model fit and fit indices see, for example, Backhaus, Erichson, Plinke, and Weiher 

(2006), Homburg and Baumgartner (1998), Homburg and Giering (1998), Loehlin 

(2004), Reinecke (2005), Schermelleh-Engel, Moosbrugger, and Muller (2003), 

Schumacker and Lomax (1996), Steiger (1995), or Ullman (2001). 
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Multiple linear regression analyses is intended to be used to predict and explain 

the direct measures of the three determinants of behavioral intention (i.e., attitude 

toward the behavior, subjective norm, and perceived behavioral control) on the basis 

of their indirect measures (i.e., behavioral, normative, and control beliefs, respec

tively). The TPB as a behavioral model assumes that separately held beliefs, even 

contradicting ones, can be integrated into three single summarizing values that mirror 

the extent (a) to which individuals evaluate the behavior in question, (b) to which they 

experience social pressure to perform it, and (c) to which they believe to possess the 

means and opportunities to do so. These summarizing measures are represented by the 

sums of beliefs (i.e., sums of products; see above and chap. 2.3), which can easily be 

used for the purpose of mere prediction of their corresponding direct measures. 

Yet, using the sums of beliefs to predict the direct measures will not allow for 

identification of particular beliefs that exert a significant positive or negative influ

ence on their direct measures. But only when the researcher is able to identify predic

tors of the direct measures at the belief, or product, level, the opportunity will open up 

for understanding and changing the informational foundations of the determinants of 

the intention to ingest mineral water and, eventually, for changing intake behavior. 

Therefore, in order to retain maximum resolving power, regression analyses applied in 

this study used behavioral, normative, and control beliefs at the product level, not at 

the aggregate level, as predictors. This is in line with the concept of the TPB which 

does not suppose individuals to actually perform the process of mental integration of 

salient beliefs, it merely claims that this process can be modeled in such a fashion 

(e.g., Ajzen & Fishbein, 2000). 

Different regression analyses were performed for each of the direct measures of 

the determinants of behavioral intention and also for volume of mineral water intake, 

which was to be predicted from weighted image components within the framework of 

the PWM. For each analysis, all related beliefs were entered simultaneously into the 

regression equation in one block. Multicollinearity among beliefs was checked before

hand, and it was made sure that tolerance values were at least greater than .3 for any 

belief. Analysis of results will focus on standardized regression coefficients (i.e., ~ 
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weights) to determine the relative weights of the beliefs for the prediction of their 

dependent measures. 

Answers to Research Questions 12 and 13 

12. Adequacy of the TPB 

Research Question 12 asked whether the TPB was an adequate model for predicting 

and explaining interindividual variation in volume of mineral water intake. The TPB 

was visualized in Figure 2, which showed the complete structural model with all latent 

constructs (represented by ellipses). Figure 4 displays a reduced version of the TPB 

that does not include the indirect, belief-based variables any more, since their influ

ence will not be investigated by means of SEM but by regression analyses. 

Intention to ingest 
mineral water 

Figure 4. Reduced structural model of the theory of planned behavior (TPB). 

Figure 5 shows the final path model of the TPB as was tested using SEM. It 

includes the observed indicators of the latent constructs of the reduced model (repre

sented by rectangles) as well as their error variances and the residual variances of the 

endogenous constructs. Indicators are always supposed to be reflective, that is, their 

values are caused by the latent constructs they are assigned to, and not vice versa. 

While arrows indicate hypothesized directions of causal influence, curved double-
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headed arrows indicate exogenous constructs that are assumed to be correlated. 

E 

Figure 5. Path diagram of the theory of planned behavior (TPB). 
E = Error of measurement; Z = Residual variance; T = Square-root transformed scores; T2 = Square 
transformed scores. HIO to Hl7 _I =Question I item numbers (For wordings and response formats see 
Appendix Bl). 

Figure 6 shows the same path model, but with estimated path coefficients. 

Variances of all variables, latent and manifest, were standardized. Note that when only 

one indicator was used to measure a latent variable, its path coefficient (i.e., factor 

loading) as well as its error variance were fixed beforehand on the basis of that indica

tor's empirically derived reliability, according to the principles reported above. As 

these coefficients were not estimated by the procedure, no significance test could be 

applied to establish how likely they were to be different from zero. 
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E 

Figure 6. Path diagram with standardized coefficients for the theory of planned behavior (TPB). 
N = 179. E = Error of measurement; Z = Residual variance; T = Square-root transformed scores; T2 = 
Square transformed scores. H10 to H17 _1 =Question I item numbers (For wordings and response formats 
see Appendix B 1 ). 
* p < .05. 

Fit indices of this model suggest an acceptable, though not outstanding, fit 

RMSEA = .11, RMS = .02, GFI = .92, AGFI = .85, AIC = 0.51, NFI = .95, NNFI = 

.95, and CFI = .97. The input matrix of intercorrelations for all indicators in the model 

as well as the matrix of standardized residuals can be found in Appendix D, Tables D6 

and D7. 

As can be seen from the high values of the path coefficients in the measurement 

model for the intention to ingest mineral water, all four items which the intention was 

measured with are very reliable indicators of the construct. Attitude toward mineral 

water intake turns out to be the strongest driver of the intention to ingest mineral 

water, followed by perceived behavioral control, while subjective norm does not exert 

any significant influence on it. Also, the direct path from perceived behavioral control 

to mineral water intake, reflecting the extent to which individuals have actual control 

over the behavior, is not significant; but intention is clearly a driver of mineral water 

intake. Residual variances (Z) of the intention to ingest mineral water and of mineral 

water intake imply that about two thirds of their variances (i.e., 1 - Z) are explained by 

their determmants. Whtle attitude toward mmeral water intake is significantly corre

lated with both subjective norm and perceived behavioral control, the latter two con

structs are not mutually interrelated. 
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Because of that and because subjective norm is unrelated to behavioral inten

tion, the subjective-norm component might as well be omitted from the model. Also, 

the path from perceived behavioral control to mineral water intake can be left out (i.e., 

fixed to 0), because it is not significant. The estimation procedure was rerun without 

these elements; results are shown in Figure 7. 

E 

Figure 7. Reduced path diagram with standardized coefficients for the theory of planned behavior (TPB). 
N = 179. E = Error of measurement; Z = Residual variance; T = Square-root transformed scores; T2 = 
Square transformed scores. H10 to H17 _1 =Question I item numbers (For wordings and response formats 
see Appendix B 1 ). 
* p < .05. 

Making the model more parsimonious (i.e., reducing its complexity by remov

ing components and parameters), though, does not affect its basic interpretation: Atti

tude toward mineral water intake remains the most important driver of the intention to 

ingest it, compared to perceived behavioral control; 62% (i.e., I - .38) of the interindi

vidual variance in the intention to ingest mineral water is explained by attitude and 

perceived behavioral control, while intention explains roughly two thirds (i.e., I - .31) 

of the variance in mineral water intake. Fit indices of this model, however, do not 

doubtlessly support a preference for the more parsimonious version: Though values 

for RMS, NFI, NNFI, and CFI remain unchanged, new values for RMSEA (.13), GFI 

(.91), and AGFI (.83) suggest that the fit has slightly deteriorated, while the lower 

value for AIC (.46), a fit index which is particularly useful when comparing compet

ing models, implies a slight improvement of model fit. 
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Next, the informational foundations of the direct measures of the predictors of 

behavioral intention were scrutinized by means of multiple regression analyses, with 

the indirect, belief-based measures as predictors. Because subjective norm did not 

contribute significantly to the explanation of the variance in behavioral intention, it 

was decided to perform regression analyses only for attitude toward mineral water 

intake and perceived behavioral control. 

It should be noted that in the following regression analyses both the independ

ent and the dependent variables were observed manifest variables, while dependencies 

in SEM were modeled between unobserved latent variables, although they had been 

measured by manifest variables. As for the relevant predictors of the intention to 

ingest mineral water (i.e., attitude toward the behavior and perceived behavioral con

trol), which are the dependent variables in the regression analyses that follow, mani

fest indicators of the latent constructs in SEM are identical with the dependent vari

ables in the regression analyses. 

All beliefs that were ascertained in this study were entered into the regression 

equations simultaneously, that is, 20 behavioral beliefs for the prediction of attitude 

toward mineral water intake and I 0 control beliefs for perceived behavioral control. 

Results of the regression model for attitude toward the behavior are shown in Table 

32; to keep the presentation of results as straightforward as possible, only beliefs with 

regression coefficients that are significantly different from zero are shown here (for 

intercorrelations of all 20 behavioral beliefs and the direct measure see Appendix D, 

Table DS). 
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Table 32 

Regression Analysis Summary for Indirect, Belief-Based Measures of Attitude 

Toward Mineral Water Intake Predicting the Direct Measure 

Predictor (belief): (Drinking) mineral water .. ." SEE 

fosters my health 73.07 13.86 

fosters my well-being 49.38 11.53 

does not contain vitamins 33.01 9.14 

is boring 18.57 7.25 

Note. Adjusted R2 =.56 (N= 179,p < .05). 

0.35* 

0.30* 

0.20* 

0.15* 

'For item wordings in German see Appendix Bl, Questions H23 and H24. bConstant term and 

beliefs with nonsignificant regression coefficients omitted. 

* p< .05. 

More than half of the variance in the direct measure of attitude toward mineral 

water intake is explained by the model. Two of the beliefs have comparatively high 

explanatory power (i.e., high standardized regression coefficients): one that refers to 

the aspect of maintaining a person's health and another one that assumes that mineral 

water promotes general well-being. Put in other words, the more respondents believe 

that mineral water fosters their health and well-being, and the more positively they are 

inclined to evaluate these characteristics of a beverage in general, the more favorable 

their attitude toward mineral water intake tends to be. 

Two other beliefs tum out to be significant predictors of the attitude toward the 

behavior too, though of comparatively lower magnitude in terms of their standardized 

regression coefficients; they refer to the potential of mineral water for making respon

dents feel bored and to the fact that is does not contain vitamins. These beliefs have 

positive regression coefficients, although both aspects had been named in the qualita-

tive elicitation study as disadvantages of mineral water intake (see above and Appen

dix C, Table C2; see also chap. 4.2). This calls for an explanation. 
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All beliefs are made up of two optimally scaled components, which are multi

plied together. When looking into the correlational structure of the beliefs, it was 

found that the behavioral belief strength of is boring, one of the two components, is 

strongly negatively correlated with the belief itself (r = -.77); and that the correspond

ing coefficient between the outcome evaluation of is boring, the other one of the two 

components, and the belief itself is also negative (r = -.40). In other words, the less 

respondents agreed with the statement is boring as a characteristic of mineral water 

(for scale anchors see Appendix Bl, Question H23), and the more they found boring 

to be a negative characteristic of a beverage (the scale for outcome evaluation was 

anchored with 1 negative and 7 positive; see Appendix B 1, Question H24 ), that is, the 

lower their scores on either of the two scales, the higher are the values of their beliefs. 

At the interpretational level this means that the positive regression coefficient 

for the belief is boring indicates a statistical relationship with the attitude toward 

ingesting mineral water which masks the negative relationships of the belief itself with 

the items it is composed of. Thus, results are in line with intuitive expectations: The 

less respondents are convinced that mineral water is boring, and the more they evalu

ate being boring as a negative characteristic of a beverage, the more favorable their 

attitude toward ingesting mineral water tends to be. A similar relationship was found 

for the belief does not contain vitamins: The correlation coefficient of this belief with 

its behavioral belief strength was high and negative (r = -.83), while with outcome 

evaluation it was nonsignificant (r = .06). 

Results of the regression model for perceived behavioral control are shown in 

Table 33; again, only beliefs with regression coefficients being significantly different 

from zero are presented (for intercorrelations of all 10 control beliefs and the direct 

measure see Appendix D, Table D9). 
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Table 33 

Regression Analysis Summary for Indirect, Belief-Based Measures of Perceived 

Behavioral Control Predicting the Direct Measure 

Predictor (belief): Expecting .. ." for the next 7 days 

to have mineral water available whenever and 

wherever I want to drink a beverage 

to have mineral water permanently available 

in my household 

Note. Adjusted R2 = .27 (N = 179, p < .05). 

SEE 

17.43 5.00 0.32* 

10.85 4.11 0.24* 

'For item wordings in German see Appendix Bl, Questions H29 and H30. bConstant term and 

beliefs with nonsignificant regression coefficients omitted. 

* p< .05. 

Only 27% of the variance in the direct measure of perceived behavioral control 

is explained by the model. There are two beliefs that have explanatory power, both of 

them refer to the aspect of availability of mineral water in the natural environments 

respondents were living in during the data collection period. The more ubiquitarily 

respondents were expecting to have mineral water available in their habitats, the more 

confident they were that they had the means and opportunities to ingest high volumes 

of it. 

13. Adequacy of the TRA 

This research question asked whether the TRA was an adequate model for the predic

tion and explanation of volume of mineral water intake. The TRA, as was explicated 

in chapter 2.3, was the forerunner version of the TPB and was aimed at modeling 

volitional behavior. It included only attitude toward the behavior and subjective norm 

as predictors of behavioral intention (see Figure 3), and is thus nested in the TPB. 
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Figure 8 displays SEM results for the TRA. 

E 

Figure 8. Path diagram with standardized coefficients for the theory of reasoned action (TRA). 
N= 179. E =Error of measurement; Z =Residual variance; T =Square-root transformed scores; T2 = 
Square transformed scores. RIO to Hl7 _I= Question I item numbers (For wordings and response formats 
see Appendix Bl). 
* p < .05. 

Fit indices of the TRA also suggest an acceptable fit, though it is slightly worse 

than the fit of the TPB (see above): RMSEA = .13, RMS = .03, GFI = .91, AGFI = 

.83, AIC = 0.46, NFI = .95, NNFI = .95, and CFI = .97; on the other hand, the value 

for AIC implies a slight improvement of fit. There are two important differences in 

parameter estimates between the TPB and the TRA: (a) The path coefficient between 

attitude toward mineral water intake and behavioral intention is higher in the TRA, 

suggesting a stronger influence of the attitudinal component, but yet, (b) the share of 

explained variance in the intention to ingest mineral water is lower now (55% as 

opposed to 62% in the TPB, see Figure 6), because the influence of perceived behav

ioral control is missing. Subjective norm still has only negligible, nonsignificant influ

ence on behavioral intention. 
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Item Analyses of Additional Variables 

It was explicated earlier in this text (see chap. 2.3) that the TPB claims to cover all 

relevant sources of influence on an individual's behavior, either directly as model 

components or indirectly as distal determinants of the behavior, that is, as determi

nants that are indeed external to the TPB ("background factors", Ajzen, 2005a, p. 134, 

such as SES, traits, emotions, knowledge, media exposure, and the like) but whose 

impact is imagined to be mediated by the beliefs that underlie the predictors of behav

ioral intention (see also Conner & Armitage, 1998, 2002). When this study was set up, 

great pains were taken to avoid any sort of "cafeteria-style theorizing" (Bandura, 1997, 

p. 285) by arbitrarily adding new components to the TPB. 

However, it did not seem to be necessary to maintain this restriction when 

physical characteristics of an individual's natural environment were suspected to influ

ence his or her physiological processes. This is the case, for instance, when atmos

pheric conditions like warm air temperatures cause increased loss of body water and, 

subsequently, may trigger hypovolemic thirst, which may, in turn, cause homeostatic 

drinking in order to restore the set point of a body's water balance (see chap. 2.1). 

Such a behavioral pathway would need to make only little reference to psychological 

or socioscientific characteristics or processes. 

Another situation where the addition of further components to the TPB ap

peared to be justifiable occurs when the TPB is applied simultaneously to another 

behavioral domain too, which may be hypothesized to causally influence the target 

behavior. In this case, the core TPB model that is aimed at explaining the target behav

ior may be extended to encompass fragments of another TPB model that is applied to 

the other domain. Such an extended TPB model has only rarely been used before, if at 

all, and it seemed to be most promising to test it when there is also a physiological 

relationship between the two behavioral domains as in the case of physical activities, 

which may also lead to a substantial loss of body water that needs to be replenished 

(see chap. 2.2). 
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In this study, weather parameters as well as the times respondents spent on 

physical work or labor and on physical exercise were recorded for every day of the 

data collection period and were then intraindividually aggregated at the analysis stage 

(see above). Moreover, the intentions to get physical exercise and to work physically 

during the data collection period were ascertained in the premeasurement session and 

so was the attitude toward getting physical exercise. Figure 9 shows how these addi

tional components were integrated into the previously tested TPB model for mineral 

water intake (see above). 

First, the weather, measured as the sum of maximum and minimum air tempera

tures, which are the most promising of the weather parameters obtained and processed 

in this study (see chap. 5.3), is hypothesized to impact mineral water intake directly, 

without any mediating components between them. Second, the attitude toward getting 

physical exercise, the intention to get physical exercise, and the extent to which physi

cal exercise was actually taken during the data collection period were interrelated in 

quite the same fashion as the corresponding components that are related to mineral 

water intake; this applies also to physical work or labor, but here no indicators for the 

attitude toward the behavior were ascertained. The attitude toward getting physical 

exercise was also expected to be correlated with the attitude toward mineral water 

intake. Third, it is hypothesized that the intentions to perform either of the two physi

cal activities have an impact on the intention to ingest mineral water, because if re

spondents intend to perform them in the forthcoming 7 days, they might also anticipate 

an increased need of fluid supply and might thus have an increased intention to ingest 

mineral water. Forth, the extent to which individuals actually take physical exercise or 

to which they work physically may influence the volume of ingested mineral water 

because of the physiological relationship between both behavioral domains. Paths 

were added accordingly to the core TPB model to be estimated. Again, when there was 

only one indicator available for a latent construct, its loading and error variance were 

fixed beforehand. 
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Figure 9. Path diagram of an extension of the theory of planned behavior (TPB). 
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E =Error of measurement; Z =Residual variance; T =Square-root transformed scores; T2 =Square transformed scores. HIO to Hl7 _3 =Question I item 
numbers (For wordings and response formats see Appendix B 1). 



Results of item and scale analyses related to the new model components will be 

described in the sections that follow; afterwards, SEM results for the extended version 

of the TPB will be reported. 

The Weather 

The potential influence of the weather and particularly of the air temperature on vol

ume of mineral water intake was hypothesized early at the outset of this study so that it 

will be incorporated into the extended TPB model now, although the hope to detect an 

impact of the air temperature on volume of mineral water intake by means of SEM 

may seem to be too optimistic given the nonsignificant bivariate correlation coeffi

cients between them reported in Table 17. In the same table, additional descriptive 

information about all weather parameters analyzed in this study has been given too. 

It will be remembered that both minimum and maximum air temperatures were 

obtained for every day of the data collection period and were then intraindividually 

averaged to obtain one score each for every respondent; these scores reflected the 

average daily minimum and maximum air temperatures, respectively, that an individ

ual was exposed to during the data collection period. Though the minimum air tem

perature is less likely than the maximum temperature to influence volumes of fluid 

intake in a causal sense, the strong interindividual correlation between the two intrain

dividually averaged temperatures (r = .92) suggested that the minimum temperature 

could be considered simply, in a psychometric sense, as a repeated measurement of the 

maximum temperature. 

Thus, this correlation coefficient could be considered as an estimate of the 

reliability of the sum of both temperatures which will be used as an indicator of the 

weather construct in the extended TPB model. Its reliability was upgraded according 

to the Spearman-Brown prophecy formula (e.g., Lienert, 1989, p. 221) 

Ttt = 2 rt2 I (1 + rn), (8) 
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where r,, is a test's corrected estimate of reliability and r12 is the empirical correlation 

between both of its halves (i.e., the intraindividually averaged scores for minimum and 

maximum air temperatures, respectively), to derive an estimate of the path coefficient. 

The value ofr,, was .96 for the sum ofboth temperatures. 

Physical Exercise 

The internal structure of the extent to which respondents spent time on physical exer

cise during the data collection period, including the time they may have spent in a 

sauna, has not been reported as yet. Total times of physical exercise per day were 

recorded as hours and minutes; prior to analyses, minutes were converted into decimal 

fractions of an hour and were then intraindividually aggregated across the 7 days. 

Again, as was done with volumes of mineral water intake (see above), it seemed to be 

reasonable to rearrange the temporal order of the recorded times of exercise from day 

1 to day 7 of an individual's data collection period to the natural sequence of the days 

from Monday to Sunday so that the times spent on physical exercise on, for instance, 

all Thursdays were fed into one variable. 

Table 34 shows the times that respondents spent on physical exercise on differ

ent days of the week. No remarkable differences between the days emerge; the average 

time spent on a working day (i.e., Monday to Friday) is nearly the same (M = 0.28 hrs) 

as on a Saturday or Sunday (M = 0.26 hrs); in other words, respondents exercised for a 

little bit more than a quarter of an hour per day on average. 
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Table 34 

Psychometric Properties of Times Spent on Physical Exercise 

(hrs) for the Days of the Week 

Time spent on a ... M SD 

Monday 0.29 0.61 

Tuesday 0.28 0.61 

Wednesday 0.33 0.67 

Thursday 0.29 0.71 

Friday 0.23 0.56 

Saturday 0.24 0.72 

Sunday 0.27 0.63 

Note. 168 <= N <= 178. 
3Corrected day-total correlation. 

a 
Yit 

.28 

.21 

.10 

.18 

.24 

.33 

.25 

Yet, contrary to the findings related to mineral water intake (see Tables 19 and 

20), all correlations between exercise on a particular day and the sum of all other days 

(i.e., corrected day-total correlations; see Table 34) are quite low and so are most of 

the correlation coefficients between all possible pairs of days (see Table 35). The only 

coefficients of substantial size are those between Monday and Friday and between 

Saturday and Sunday, but not, interestingly, between the pairs of adjacent days Friday 

and Saturday or Sunday and Monday, respectively. 
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Table 35 

Intercorrelations for Times Spent on Physical Exercise Between the 

Days of the Week 

Volume on a ... 2 3 4 5 6 7 

1. Monday 

2. Tuesday .12 

3. Wednesday .03 .15* 

4. Thursday .11 .11 .02 

5. Friday .39* -.04 .11 .18* 

6. Saturday .16* .16* .00 .11 .08 

7. Sunday .07 .12 .04 .03 .02 .46* 

Note. N = 168. 

* p < .05. 

In order to establish the temporal stability of the composite measure of the time 

spent on physical exercise, which will serve as an estimate of its reliability, the split

half reliability coefficient was preferred to Cronbach's a because, obviously, the time 

spent on one day is, in general, not very predictive of the time spent on another day or 

in total. Therefore, the days of the week were split into two halves in alternating order 

of the days, so that when one day belonged to one half, the following day was assigned 

to the other half, and so on; also, it was made sure that Monday was not put into the 

same half as Friday and Saturday not in the same half as Sunday. The resulting split

half reliability coefficient is rtt = .55 after it was upgraded according to formula (8). 

In addition to the time respondents spent on physical exercise during the data 

collection period and the intention to get physical exercise in that period (see below), a 

direct measure of an individual's attitude toward getting physical exercise was ob

tained in the premeasurement session too. Very similar to how the direct measure of 

the attitude toward mineral water intake was ascertained (see above), eight items were 
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administered, which purported to measure the attitude toward getting physical exercise 

and which had changing evaluative directions of their wordings (for item wordings see 

Appendix B1, Question H19). They referred to a participant's physical exercising 

behavior during the next 7 days and used nearly the same wordings as those items that 

were employed to obtain the attitude toward mineral water intake. Response format 

was a 7-point rating scale that ranged from 1 (strongly disagree) to 7 (strongly agree). 

Hence, summated ratings of the direct attitude measure could range from 8 to 56 

points with higher scores indicating a more favorable attitude toward getting physical 

exercise in the forthcoming 7 days. Psychometric properties of these items are reported 

in Table 36. Item numbering follows the sequence in which they appear on the ques

tionnaire. Cronbach's a for the scale is .87. 

Table 36 

Psychometric Properties of the Items of the Direct Measure of 

Attitude Toward Getting Physical Exercise 

Item Numbera 

2 (R) 

3 (R) 

4 

5 (R) 

6 (R) 

7 

8 

M 

6.07 

6.49 

5.46 

6.21 

6.17 

5.55 

5.92 

5.50 

SD rit 
b 

1.48 .68 

1.18 .55 

1.82 .58 

1.22 .68 

1.25 .57 

1.81 .70 

1.38 .55 

1.66 .68 

Note. N= 179. Response format: 7-point rating scale (ranging from I to 7). 

(R) =Reversed item. 

altems are numbered according to their appearance on the questionnaire 

(see Appendix Bl, Question H19). bCorrected item-total correlation. 
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Physical Work or Labor 

Similar to physical exercise, the total times that respondents spent on physical work or 

labor per day were recorded during the data collection period as hours and minutes; 

minutes were also converted into decimal fractions of an hour at the analysis stage, 

and total times were then intraindividually aggregated across the 7 days. Physical work 

or labor encompassed physically demanding occupational activities or activities re

lated to the household or garden. In case of doubt, it was left to the participants to 

decide whether to record times of strenuous transportation (like walking, bicycling) 

and the like, if any, as labor or as physical exercise, depending on how they primarily 

experienced these activities (see chap. 5.1). The temporal order of the recorded total 

times of physical work or labor per day were again rearranged from day 1 to day 7 of 

an individual's data collection period to the natural sequence of the days from Monday 

to Sunday (for details of the procedure see above). 

Table 37 shows the times that respondents spent on physical work or labor on 

different days of the week. These data suggest that students tend to spend less time 

working physically from Sunday to Tuesday compared to the rest of the days with 

Friday being clearly the day were the maximum amount of time is spent on physical 

work or labor. On average, respondents spent ca 50 minutes per day working physi

cally (M = .84 hrs). 
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Table 37 

Psychometric Properties of Times Spent on Physical Work or 

Labor (hrs) for the Days of the Week 

Time spent on a ... M SD 

Monday 0.68 2.00 

Tuesday 0.65 1.91 

Wednesday 0.85 2.28 

Thursday 0.71 1.84 

Friday 1.36 2.58 

Saturday 0.95 2.02 

Sunday 0.66 1.74 

Note. 173 <= N <= 179. 

'Corrected day-total correlation. 

a 
Tit 

.59 

.49 

.52 

.37 

.63 

.31 

.27 

Correlation coefficients between the times spent on physical work or labor on a 

particular day and the sum of all other days (i.e., corrected day-total correlations; see 

Table 37) are generally higher than for physical exercise (cf. Table 34), suggesting that 

physical work or labor is a more regularly performed behavior than physical exercise. 

Correlation coefficients between all possible pairs of days (see Table 38) reveal 

that times engaged in physical work or labor on a Monday or Friday are predictive of 

the times spent on all other days including Saturday and Sunday, though to varying 

degrees of explained variance. The time spent on physical work or labor on one day of 

the weekend is substantially correlated with that of the other day of the weekend and 

lower, yet still significantly, with the times spent on the days adjacent to the weekend, 

but nonsignificantly with the times spent on a Tuesday, Wednesday, or Thursday. 

Overall, times spent on physical work or labor tend to be substantially correlated 

among working days (i.e., Monday to Friday) and between Saturday and Sunday, but 

not so much between a working day and a day of the weekend. The split-half reliabil-
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ity coefficient (ru = .76), which quantifies temporal stability of the composite measure 

of the time spent on physical work or labor, was derived in a similar way as that for 

physical exercise (see above) and was upgraded according to formula (8) too. 

Table 38 

Intercorrelations for Times Spent on Physical Work or Labor Between the 

Days of the Week 

Volume on a ... 2 3 4 5 6 7 

1. Monday 

2. Tuesday .48* 

3. Wednesday .56* .54* 

4. Thursday .22* .33* .18* 

5. Friday .44* .41 * .45* .46* 

6. Saturday .29* .01 .08 .14 .29* 

7. Sunday .17* .00 .12 .06 .26* .44* 

Note. N = 173. 

* p < .05. 

Scale Analyses of Additional Variables 

As can be seen from Figure 9, there were 10 indicators which the additional model 

components were measured with: (a) 1 indicator each for the weather and the attitude 

toward getting physical exercise, (b) 3 indicators each for the intention to get physical 

exercise and for the intention to work physically, and (c) 1 indicator each for the ex

tent to which physical exercise and physical work or labor were actually performed 

during the data collection period. Distributional properties of the latter 2 indicators 

before and after square-root transformation were already reported (see Tables 11 and 

12). 
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The 3 items that were aimed at measuring respondents' intention to get physical 

exercise were very similar to those that were used to measure the intention to ingest 

mineral water (see above), and they were also administered in the premeasurement 

session (see Appendix Bl): (a) number of days in the forthcoming week on which 

respondents intended to get physical exercise (Question H13, scale ranging from 0 to 7 

days), (b) the total time they intended to get physical exercise over the next 7 days 

(Question Hl4, open-ended response format where the estimated time had to be in

serted as hours and minutes), and (c) the intention to get very much physical exercise 

during the forthcoming 7 days (Question H17, Item 2; 7-point rating scale ranging 

from 1 strongly disagree to 7 strongly agree). The 3 items that were meant to measure 

the intention to work physically were very similarly worded and had identical response 

formats (see Appendix Bl, Questions H15, Hl6, and H17, Item 3). An overview of 

distribution parameters of the remaining eight predictors is given in Table 39. 

Table 39 

Additional Measures Used in the Theory of Planned Behavior (TPB) 

Variable M SD Skewness" Kurtosisb 

Number of days of intended physical exercise' 1.94 1.69 0.64 -0.10 

Intended total time of physical exercise (hrs )' 2.86 2.95 1.80 5.34 

Intention to get very much physical exercise' 2.85 1.82 0.60 -0.77 

Number of days of intended physical work or labor' 2.42 1.82 0.75 -0.02 

Intended total time of physical work or labor (hrs )' 8.85 11.35 2.12 4.38 

Intention to work physically very much' 2.74 !.53 0.85 0.12 

(Table 39 continues) 
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(Table 39 continued) 

Variable M SD Skewness" Kurtosisb 

Attitude toward getting physical exercise 

(direct measure) 

Sum of minimum and maximum temperature CC) 

Note.N= 179. 

47.39 

19.38 

8.59 

8.99 

-1.40 

0.09 

'SE= 0.18. bSE = 0.36. 'For item wordings see Appendix Bl, Question Hl3 to Question Hl7, 

Item 3. 

1.99 

-1.23 

As was the case with the times that respondents actually spent on physical 

exercise or on physical work or labor, respectively, during the data collection period 

(see Table 11 ), the estimates of the total times respondents intended to devote to any 

of these activities are positively skewed to a degree that calls for square-root 

transformation, while the direct measure of the attitude toward getting physical 

exercise, like the corresponding measure related to mineral water intake (see Table 

30), might need square transformation of its raw scores due to the negatively skewed 

distribution, in order to make the distributions less deviating from normality. Improved 

distribution parameters of these variables after transformation are shown in Table 40. 

Correlation coefficients between the original measures and their transformed counter

parts ranged from r = .92 tor= .99. 
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Table 40 

Transformed Additional Measures Used in the Theory of Planned Behavior (TPB) 

Variable M SD Skewnessa Kurtosisb 

Intended total time of physical exercise (hrs )' T 1,37 1,00 -0,01 

Intended total time of physical work or labor (hrs )' T 2,43 1,72 0,79 

Attitude toward getting physical exercise 

(direct measure) T2 2318,83 719,54 -0,85 

Note. N = 179. T =Square-root transformed scores. T2 =Square transformed scores. 

'SE = 0.18. bSE = 0.36. 'For item wording see Appendix Bl, Question Hl4 and H16. 

Answer to Research Question 14 

14. An Extension of the TPB 

-0,65 

0,37 

0,11 

Figure 10 shows the path diagram with standardized coefficients for the extended 

version of the TPB; several aspects of the results are noteworthy. Neither sizes and 

signs of the coefficients in the core TPB model (see the upper part of Figure 10) nor 

residual variances of the endogenous variables (i.e., intention to ingest mineral water 

as well as mineral water intake) have changed to a relevant degree ( cf. Figure 6), 

which corroborates the basic findings formulated for the TPB (see above Research 

Question 12). TPB model fragments for physical exercise and for physical work or 

labor function pretty well too (see the lower part of Figure 10): indicators for the 

intention constructs (i.e., Questions H13 to H17, Item 3) have high loadings, the atti

tude toward getting physical exercise is able to explain a major share of the variance in 

the intention to perform physical exercise (17%), and the intention constructs them

selves explain roughly 80% of the variances in their respective behaviors. 

No relationships could be established, however, between the intentions to 

perform physical exercise or to work physically and the intention to ingest mineral 
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Figure I 0. Path diagram with standardized coefficients for an extension of the theory of planned behavior (TPB). 
N = I 79. E = Error of measurement; Z = Residual variance; T = Square-root transformed scores; T2 = Square transformed scores. H 10 to H 17 _ 3 = Question I 
item numbers (For wordings and response formats see Appendix Bl). 
*p<.OS. 



water. Also, there are no significant relationships between the times actually spent on 

physical exercise or on physical work or labor and actual volume of mineral water 

intake, although the path coefficient for physical exercise (.1 0, p = .06) only narrowly 

fails to surpass the a level of .05. Moreover, the weather, operationalized as air tem

perature, has no significant influence whatsoever on mineral water intake. 

Overall, fit indices of the extended model do not suggest an improvement 

compared to the core TPB model's fit (see Research Question 12), which was consid

ered acceptable but not excellent (fit indices of the core TPB model are repeated in 

parentheses): RMSEA = .06 (.11), RMS = .05 (.02), GFI = .88 (.92), AGFI = .85 (.85), 

AIC = 1.61 (0.51), NFI = .91 (.95), NNFI = .96 (.95), and CFI = .97 (.97). The input 

matrix of intercorrelations for all indicators in the extended model as well as the ma

trix of standardized residuals can be found in Appendix D, Tables D10 and D11. 

Standardized residuals equal or greater than .1 (see Appendix D, Table D11), which 

were not found for the core TPB model (see Appendix D, Table D7), indicate relation

ships between manifest variables which are not appropriately modeled in the extended 

version of the TPB. 

Preparation of Variables in the PWM 

Similar to the TPB and TRA, the PWM is formally an application of expectancy-value 

theory; it claims that an individual's decision for a particular food product in a given 

situation depends on an array of motives, which the person weights according to his or 

her situation-specific needs and preferences (see chap. 2.3). In order to predict a per

son's actual volume of mineral water intake by means of the PWM, two measures were 

obtained: (a) the evaluation of a specific situation in terms of how important each of a 

list of salient attributes is for the intake of a beverage in that situation (e.g., "When 

deciding on the usage of a beverage during the next 7 days, I will not care at all vs. I 

will consider it to be extremely important to me whether it fosters my health"; see 

Appendix Bl, Question H25; 7-point rating scale); and (b) a corresponding list of 

image components of mineral water, which are the strengths of a person's beliefs that 
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mineral water does have the attributes in question or that ingesting it will lead to spe

cific outcomes (e.g., "Mineral water fosters my health"; see Appendix B1, Question 

H23; 7-point rating scale). 

In this study, the notion of a situation was not referring to a clearly defined 

situational context or to a particular spatiotemporal address, rather it was broadened to 

encompass the totality of the natural environment that a respondent was living in 

during the 7 -day data collection period. And the strengths of salient behavioral beliefs, 

which were assessed for use within the framework of the TPB and TRA (see above), 

were also employed in the context of the PWM as salient image components of min

eral water (see chap. 2.3 for a discussion of the different beliefs demanded by the TPB 

and TRA and by the PWM and how they were operationalized in this study). Put in 

other words, both the behavioral belief strengths that performing mineral water intake 

behavior will lead to specific outcomes, as they were required in the context of the 

TPB and TRA, and the strengths of the beliefs related to mineral water as an object 

(i.e., the image components), as required by the PWM, utilized the same set of 20 

items of Question H23. 

Corresponding items of both types (i.e., from Questions H23 and H25) were 

then multiplied together, and all 20 products (i.e., weighted image components) were 

eventually entered simultaneously into a regression analysis according to formula (6) 

with square-root transformed volume of mineral water intake as the dependent vari

able (note that the order of items at Question H23 is different from H25). But before 

this was done, raw scores of the image components of mineral water (Question H23) 

were bipolarized by subtracting 4 from each individual score (with rescaled scores 

thus ranging from -3 to +3), while the scores of the attributes of the evaluation ofthe 

situation (i.e., the 7-day data collection period; Question H25) were left unchanged 

(i.e., ranging from 1 to 7). This procedure follows a suggestion made by Pudel and 

Westenhi:ifer (2003, p. 318). Afterwards, optimal scaling (see above and chap. 2.3) 

was applied to the raw scores according to formulae (3) to (5). 

In order for the raw scores to become optimally scaled, square-root transformed 

volume of mineral water intake was regressed on (a) the sum of all items measuring 
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the image components of mineral water (i.e., the belief strengths), (b) the sum of all 

attributes evaluating the situation (i.e., the 7-day data collection period), and (c) the 

sum of the products of corresponding items from both dimensions, that is, the sum of 

the weighted image components. Regression analysis results are summarized in Table 

41. 

Table 41 

Regression Analysis Summary for the Components in Pudel and WestenhOfer's 

Model (PWM) Predicting Square-Root Transformed Volume of 

Mineral Water Intake 

Predictor 

Sum of image components 

Sum of attributes of the evaluation of the situation 

Sum of products (weighted image components) 

Note. Adjusted R2 = .15 (N = 179, p < .05). 

'Constant term omitted. 

* p < .05. 

Ba 

-0.03 

-0.02 

0.01 

SEB ~ 

0.02 -0.33 

0.01 -0.27* 

0.00 0.87* 

Then all items were optimally rescaled at the individual level according to 

formulae (3) to (5), and items and products were aggregated again. Results of the 

regression analysis with rescaled measures are shown in Table 42. As was the case for 

the indirect measures in the TPB (see above), the unstandardized coefficient for the 

sum of products as well as adjusted R2 remains unchanged (for intercorrelations of all 

seven variables used in the present context see Appendix D, Table Dl2). 
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Table 42 

Regression Analysis Summary for Optimally Scaled Components in Pudel and 

WestenhOfer's Model (PWM) Predicting Square-Root Transformed 

Volume of Mineral Water Intake 

Predictor 

Sum of image components 

Sum of attributes of the evaluation of the situation 

Sum of products (weighted image components) 

Note. Adjusted R2 = .15 (N= 179,p < .05). 

'Constant term omitted. 

* p< .05. 

Ba 

-0.00 

-0.00 

0.01 

Answer to Research Question 15 

15. Adequacy ofthe PWM 

SEE ~ 

0.01 -0.00 

0.00 -0.00 

0.00 0.40* 

All 20 weighted and optimally scaled image components that were described 

above were entered into a regression equation simultaneously, where square-root 

transformed volume of mineral water intake served as the dependent variable. Results 

of the regression model are shown in Table 43; image components that are not signifi

cantly different from zero are omitted again (for intercorrelations of all 20 image 

components and mineral water intake see Appendix D, Table D13). 
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Table 43 

Regression Analysis Summary for Weighted Image Components in Pudel and 

WestenhOfer's Model (PWM) Predicting Square-Root Transformed Volume of 

Mineral Water Intake 

Weighted image component (belief): 

(Drinking) mineral water .. ." 

is free of calories 

fosters my well-being 

fosters my health 

Note. AdjustedR2 = .26 (N= 179,p < .05). 

0.07 

0.04 

0.06 

SEE 

0.03 0.24* 

0.02 0.19* 

0.03 0.19* 

'For item wordings in German see Appendix Bl, Questions H23 and H25. bConstant term and 

beliefs with nonsignificant regression coefficients omitted. 

* p< .05. 

About a quarter of the variance in manifest mineral water intake is explained by 

the model. There are two image components with significant regression coefficients, 

which have the same contents as those that were found to be predictors of the direct 

measure of the attitude toward mineral water intake in the framework of the TPB (see 

above): the aspects of maintaining a person's health and well-being. The more respon

dents believe that mineral water fosters their health and well-being, and the more they 

are convinced that these are characteristics of a beverage in general that are important 

to them when deciding on the usage of a beverage during the data collection period, 

the more volume of mineral water they are inclined to ingest. Even more importantly, 

the calorie-free character of mineral water emerges as an additional intake-facilitating 

image component. 
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Results III: Summary and Preliminary Conclusions 

The TPB has been proven to be an adequate model for the prediction and explanation 

of interindividual variation in volume of mineral water intake. Though global indices 

do not suggest that the TPB fits the empirical data extraordinarily well, it seems to 

work satisfactorily. Being a complex model, it does not only explain nearly 70% of the 

variance in mineral water intake as a latent construct, which is free of error of meas

urement, but it also contributes to an in-depth understanding of the drivers of intake by 

interrelating several behavioral determinants in a causal way. The intention to ingest 

mineral water turns out to be the main source of influence on actual intake; and the 

more favorable a respondent's attitude toward mineral water intake tends to be and the 

more confident a person is that he or she has the means and opportunities to ingest 

high volumes of mineral water, the stronger is the intention to enact intake behavior. 

Subjective norm, however, does not contribute to the formation of the intention to 

ingest mineral water. 

The informational foundation of the attitude toward mineral water intake is 

mainly made up of two behavioral beliefs which refer to the aspects of fostering one's 

health and one's well-being. Both these aspects have a broad bandwidth as they refer 

to very global outcomes of the behavior, and they are closely related to each other 

(empirical correlation between both beliefs: r = .47, p < .05; see Appendix D, Table 

D8): If an individual feels well, he or she may be assumed to be in a generally healthy 

condition, and if someone is in good health, he or she is likely to feel well. The more 

respondents believe that mineral water fosters their health and well-being, and the 

more positively they are inclined to evaluate these characteristics of a beverage in 

general, the more favorable their attitude toward mineral water intake tends to be. 

Perceived behavioral control is predicted by two control beliefs both of which 

refer to the aspect of availability of mineral water in a person's natural environment. 

The more respondents are expecting to have mineral water available whenever and 

wherever they want to drink a beverage during the 7-day data collection period, and 

the more they are expecting to have it permanently available in their households in that 
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period, the more confident they are that they have the means and opportunities to 

ingest high volumes of mineral water. 

While the behavioral beliefs are able to explain about half of the variance in the 

direct measure of attitude toward the behavior, control beliefs explain less than that 

but still a substantive share (about a quarter) of the variance in the direct measure of 

perceived behavioral control. 

Not unsurprisingly, the TRA, which is nested in the TPB and is thus more 

parsimonious, is indeed applicable to mineral water intake behavior and its determi

nants too. But, regardless of whether the minor differences in fit indices observed 

between both models indicate a general superiority of one over the other, the TRA is 

only able to keep up with the TPB in terms of explained variance in volume of mineral 

water intake, but it cannot catch up with it in terms of explained variance in behavioral 

intention (cf. Figures 6 and 8). Thus, perceived behavioral control (within the frame

work of the TPB) is adding relevant information to the comprehension of the drivers 

of mineral water intake. In other words, mineral water intake is better comprehensible 

when being understood as a nonvolitinal behavioral act (modeled by means of the 

TPB) instead of a behavior under complete volitional control (as in the TRA). 

Extending the TPB to encompass the influence of the weather (i.e., the air 

temperature) and fragments of TPB applications to physical activities does not lead to 

a model that is able to explain variance in volume of mineral water intake over and 

above the share explained by the core model alone. Rather the shares of explained 

variances are the same both for mineral water intake and behavioral intention ( cf. 

Figures 6 and 10), while relevant fit indices (most of all AIC) indicate a deteriorated 

overall fit of the extended model. Yet, when looking merely at the TPB model frag

ments for physical exercise and physical work or labor (see Figure 10), they are found 

to work adequately in terms of path coefficients, explained variances in the latent 

constructs, and loadings of indicator variables. Given the fact that neither the weather 

nor physical work or labor had an influence on mineral water intake when being ana

lyzed separately at the level of manifest variables (see Research Questions 8 and 10 

above), the nonexistence of influence of these factors in SEM is not surprising. On the 
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other hand, physical exercise could have been expected to have a significant influence 

on mineral water intake in SEM given the findings related to Research Question 8 (see 

above), but it turned out not to have an impact. Still it should be appreciated that the 

respective path coefficient ( .1 0, p = .06), though of very low explanatory power, only 

narrowly fails to break the .05 a level. 

The PWM is formally similar to the expectancy-value part of the TPB, but it is 

of much less complexity as it assumes a direct behavioral path from individually and 

situationally weighted image components of mineral water (i.e., beliefs) to its intake. 

The nonweighted image components in the PWM are identical with the behavioral 

belief strengths used in the TPB, but the factors by which they are weighted are differ

ent in both models. Also, there are different dependent variables for them to predict, in 

the TPB it is the direct measure of the attitude toward the behavior, in the PWM it is 

the target behavior. But still, it is not very surprising to find the same significant pre

dictors in both the TPB and PWM: fostering one's health and one's well-being. In the 

framework of the PWM, the calorie-free character of mineral water also emerges as a 

relevant predictor. 

The important difference between both models lies in their power to predict and 

explain interindividual variation in mineral water intake. In the TPB, behavioral be

liefs explain about half of the variance in the manifest direct measure of attitude to

ward the behavior, which, as a latent dimension, explains a major share of variance in 

the latent dimension intention to ingest mineral water, which explains most of the 

variance in the latent variable mineral water intake. In the PWM, weighted image 

components are merely capable of explaining about a quarter of the variance in mani

fest mineral water intake. Hence, the PWM does appear to be able to predict and ex

plain mineral water intake too, but it does not accomplish this task as successfully as 

the TPB, neither in terms of predictive power nor in terms of shedding light on the 

mental processes that underlie and precede the target behavior. 

It may be argued, though, that correlations between manifest variables are 

necessarily of lower size than those between corresponding latent variables, because 

the former carry variance due to error of measurement which attenuates empirical 
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correlation coefficients. Therefore, when the PWM tries to explain variance in mani

fest mineral water intake, it may not be expected to achieve a level of explanation that 

is equal to that which is achieved when error-free variance is modeled. However, since 

93% of the variance in manifest volume of mineral water intake was found empirically 

to be true-score variance, the difference between 26% explained variance in the PWM 

(see Table 43) and 69% (i.e., 1 - Z) achieved by the TPB (see Figure 6) is unlikely to 

be rooted exclusively in the psychometric difference between manifest and latent 

variables, that is, in the contamination of empirical values with error of measurement. 

Rather the TPB is likely to be superior to the PWM in explaining variance in mineral 

water intake because it hypothesizes important mediating variables between an indi

vidual's beliefs and his or her behavior. 
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CHAPTER SIX 

Discussion and Conclusions 

This study has been conducted with the purpose of adding a piece of empirically de

rived information to the existing knowledge in the field of everyday beverage intake 

behavior. It tried to understand the obvious interindividual differences in volume of 

mineral water that ordinary people drink day-by-day in their natural environments, and 

it drew upon available psychological theories, models, concepts, instruments, and 

methods to attain this goal. Its objective was defined as a checkup of the usefulness of 

a number of person- and situation-related determinants that can be expected on theo

retical grounds to have at least some capacity for contributing to the analysis of vari

ance in mineral water intake. The study's legitimation was derived from its potential to 

pave the way for intervention programs that aim at changing nutrition behavior and to 

help answering one of the key questions raised at the 1975 Dahlem conference in 

Berlin, Germany: "Why do we eat, what we eat?" (Pudel & WestenhOfer, 2003, p. 20; 

see also chap. 3). 

The final section of this text is organized around five topics: (a) the study's 

capability to provide an answer to the latter question with regard to mineral water 

intake, (b) some critical comments on the TPB as an adequate model for mineral water 

intake, (c) a short review of the methodology employed in this study, (d) an outline of 

the study's ability to open up an avenue for interventions aimed at increasing volume 

of mineral water intake, and (e) an outline of additional and complementary research 

into mineral water intake that may be desirable to be carried out in the future. 
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6.1 Determinants of Mineral Water Intake 

Person-Related Determinants 

With regard to the effect of isolated person-related determinants on mineral water 

intake that were investigated in this study (see chap. 3, Research Questions I to 8), the 

present results are not very encouraging. In addition to the findings derived by Diehl 

and his colleagues (Diehl, 1980, 1993; Diehl & Paul, 1985; Diehl, Paul, & Daum, 

1984) and by other authors (Ajzen,2005a; Pudel & WestenhOfer, 2003), who con

cluded that broadband personality traits may not be expected to be predictive of nutri

tion behavior or of its potential outcomes such as overweight or obesity (cf. chap. 2.2), 

the present results do not lend much support to the idea that person-related, trait-like 

dispositions, even when they are of narrow bandwidth and when they are clearly re

lated to nutrition behavior (like, e.g., dietary restraint, variety-seeking tendency, food 

neophobia), help to predict aggregated volume of mineral water intake recorded in 

naturalistic settings over a period of 7 days. 

Of all the person-related predictors tested in this study, food neophobia meas

ured with the FNS may have been regarded as the least plausible to be related to min

eral water intake, despite some of the findings reviewed in chapter 2.2, since this 

concept refers to the willingness to try novel foods, which mineral water is unlikely to 

belong to given its widespread availability and its frequency of actual usage (see 

Figure 1 and cf. chap. 1.3). Consequently, no relationship between food neophobia and 

mineral water intake is found in this study. But quite in line with the idea that more 

neophobic persons tend to be more reluctant to try new beverages and may thus tend to 

satisfy their (lower) intrinsical need for variety in the choice of beverages by alternat

ing between a smaller number of different products, their relevant sets identified in 

this study (i.e., the number of different beverages that respondents used during the data 

collection period) are indeed slightly, though significantly, smaller than those of less 

neophobic persons. 
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Being negatively correlated with the FNS (r = -.76, p = .00), the VARSEEK

scale that measures variety-seeking tendency, a trait that may cause intrinsically moti

vated variety-seeking behavior in relation to food, is related significantly neither to 

volume of total beverage intake nor to the relevant set, and not to volume of mineral 

water intake either. As variety-seeking behavior is assumed to be more likely to be 

triggered by food products that vary clearly in their sensory profiles like different types 

of beverages as opposed to, for instance, different brands of mineral water (e.g., van 

Trijp, 1994; see also Inman, 2001; van Trijp, Uihteenmaki, & Tuorila, 1992), it was 

hypothesized that participants with high scores on the V ARSEEK-scale might have 

had larger relevant sets of beverages and, in consequence, might have recorded higher 

volumes of total beverage intake but smaller volumes of mineral water intake. 

While such relationships could not be pinned down at the .05 a level, a look at 

the type I error rate for the relevant set reveals that persons scoring high on the V AR

SEEK-scale (i.e., approximately at the level of the upper quartile Q3 or above) tend to 

have a relevant set that is numerically larger by nearly 1 beverage on average (with a 

comparatively low error rate: t = -1.56, p = .12) compared to those scoring low on the 

scale (i.e., approximately at the level of the lower quartile Q1 or below). 

The attitude toward eating (i.e., the importance of eating) as measured with the 

lEG scale 1 of the Eating Behavior and Weight Problems Inventory turned out to be 

clearly not associated with volume of mineral water intake. Also, global daily mood 

and global daily physical comfort are not related to volume of mineral water intake 

either, although here again type I error rates for the positive correlation coefficients 

with mineral water intake (p = .09 and .11 for global daily mood and global physical 

comfort, respectively) and for mean score differences in volume of mineral water 

intake between groups of respondents scoring low versus high in these dimensions (p 

= .06 and .11, respectively, with the low groups ingesting less mineral water than the 

high groups) are low enough to warrant some attention. 

Both dimensions were only unassumingly operationalized and were not sup

posed to yield more than rough estimates of the mood and physical comfort that re

spondents were experiencing throughout the days of the data collection period ( cf. 
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chap. 2.2), despite the fact that both measures were aggregated over time at the analy

sis stage. The statistically nonsignificant results may nevertheless provide an indica

tion of the possibility that a more sophisticated way of operationalization of these 

dimensions involving more than two global scales and clearer hypotheses about causal 

pathways between moods and nutrition behavior could deliver some substantial results 

for mineral water intake. 

The self-rated SES of a respondent's family of origin, which is supposed to be 

an indicator of many sources of parental influence and which should therefore partly 

determine an offspring's food patterns too, as well as a respondent's current personal 

net income are also not predictive of volume of mineral water intake, although earlier 

research found that both income and social class were related to the frequency of soda 

water consumption in a sample of the Canadian population (Schaninger, 1981). 

A respondent's knowledge of the composition of mineral water and of the 

process of its production and distribution was hypothesized to be associated with 

mineral water intake. When comparing participants scoring low on the scale (i.e., 

approximately at the level of the lower quartile Q1 or below, indicating little or no 

knowledge) with those scoring high (i.e., approximately at the level of the upper quar

tile Q3 or above), a significant mean score difference is found indicating that persons 

who are knowledgeable about mineral water do really ingest more of it. This relation

ship does not emerge, however, across the total sample in terms of a significant corre

lation coefficient, although the respective type I error rate is again comparatively low 

(p = .11 ). The inability of the correlation coefficient to break the .05 a level may in 

this case be attributable to the fact that the items of this ad hoc constructed knowledge 

test exhibited medium-size to large item difficulties only, which may have made the 

test differentiate more between persons with a lot of knowledge than with little knowl

edge (cf. chap. 5.2); this may have attenuated the size of the empirical correlation 

coefficient with an external criterion. 

Dietary restraint, measured as cognitive control of eating behavior by means of 

FEV scale 1, was hypothesized to be positively correlated with volume of mineral 

water intake because mineral water is free of calories and ingesting higher volumes of 
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it or substituting it for other, potentially high-calorie beverages may help a person 

control his or her intake of calories (cf., e.g., Moreira, de Almeida, & Sampaio, 2005; 

Pudel & WestenhOfer, 2003; see also chap. 2.2). And indeed, a significant difference 

in volume of mineral water intake is observed between respondents scoring low on 

this dimension (i.e., persons who tend to enact spontaneous unrestrained eating behav

ior) compared to those scoring high (i.e., persons who are characterized by a re

strained and largely cognitively controlled eating behavior), with the high group in

gesting more mineral water. The relevance of the calorie-free character of mineral 

water for volume of its intake is corroborated by the fact that the corresponding 

weighted image component (i.e., is free of calories) turned out to be an important 

predictor of volume of mineral water intake in the framework of the PWM (see below 

and chap. 5.4). Still, the direct effect of dietary restraint on mineral water intake is too 

weak to become evident as a significant correlation coefficient across the whole sam

ple, although here again the type I error rate is quite low (r = .12 , p = .1 0). 

In their analysis of consumer survey data by means of SEM, Riepe and Lam

precht (2001) found that FEV scale 1 scores were significantly related to the images of 

different food products, which, in tum, were predictive of the claimed intensities of 

their consumption; yet, FEV scale 1 scores were not directly related to consumption 

intensities (cf. chap. 2.2). It may be speculated, therefore, that a food product's image 

is a variable that mediates the influence of dietary restraint on volume of its intake. 

This hypothesis is supported by the fact that in the present study correlation 

coefficients between volume of mineral water intake and the sums of both the ( opti

mally scaled) salient behavioral beliefs about the consequences of mineral water 

intake derived within the framework of the TPB and TRA and the (optimally scaled) 

weighted image components of mineral water as an object derived within the PWM do 

not only become significant (for the sum of behavioral beliefs within the TPB I TRA: r 

= .43 , p = .00; for the sum of weighted image components within the PWM: r = .40 , 

p = .00; cf. Table 42), but clearly exceed the coefficient between FEV scale 1 and 

mineral water intake (r = .12 , p = .1 0) in magnitude and effect size ( cf. Cohen, 1988, 

pp. 79-80). Moreover, correlation coefficients between FEV scale 1 and the behavioral 
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beliefs or weighted image components, respectively, are also higher than that and 

significant (for the behavioral beliefs within the TPB I TRA: r = .22 , p = .00; for the 

weighted image components within the PWM: r = .24 , p = .00). 

Thus, the speculation about the role of a food product's image as a mediator 

between dietary restraint and food intake behavior appears to be justified, as it is 

consistent with the present data. It is also generally compatible with Ajzen's idea about 

the relationships between the components of his TPB and behavioral determinants that 

are external to the model ("background factors", Ajzen, 2005a, p. 134, like traits such 

as dietary restraint), where a trait is hypothesized to influence behavior via the directly 

or indirectly measured attitudinal element. The TPB even assumes yet another mediat

ing component, apart from attitude toward the behavior: behavioral intention ( cf. chap. 

2.3 and 5.4; cf. also Figure 2). 

Physical activity is a behavioral domain that may have immediate physiological 

consequences for a body's water balance because it may lead to an increased loss of 

body water that needs to be replenished in addition to the 2 to 2.5 L that are lost during 

resting energy expenditure anyway (cf., e.g., IDM, 2005a; Schek, 2000; cf. also chap. 

1.3, 2.2, and 5.2). It was thus hypothesized that the total times individuals spent on 

average per day on physical exercise and on physical work or labor like occupational 

activities or activities related to the household or garden, respectively, would increase 

both mineral water and total beverage intake. Results suggest that physical exercise, 

but not physical work or labor, does in fact cause an increase in volumes of mineral 

water and total beverage intake. This is evidenced by both significant correlation 

coefficients for the whole sample and significant mean score differences between 

respondents who did not report any physical exercise at all across the 7-day data col

lection period and those who belonged to the upper quarter of the sample in terms of 

the time they spent on physical exercise. 
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Situation-Related Determinants 

Although a naturalistic approach was chosen in the present study to ensure ecological 

validity and representativeness of the behavioral data by taking into account all situ

ational factors that determine a person's real day-to-day beverage intake ( cf. chap. 5.1 ), 

there were three situation-related potential determinants of mineral water intake se

lected for being tested separately in this study (see chap. 3, Research Questions 9 to 

11): (a) the mutual social influence among the participants and other persons living 

together with them in their households, if any; (b) the weather; and (c) the relative 

share of total time participants spent at their homes or out of them, respectively, during 

the data collection period. 

In contrast to findings reported for a sample of Canadian respondents (Leval

lois, Guevin, Gingras, Levesque, Weber, & Letarte, 1998), the last factor, the relative 

time spent at home or out of home, is clearly not related to mineral water intake. But 

again, the difference in volume of intake between persons who spend comparatively 

little time at home and individuals who spend a lot of time at their homes, with the 

latter ones ingesting numerically more mineral water, narrowly fails to break the .05 a 

level (p = .11 ). This may indicate that a clearer operationalization of the settings or 

situations, respectively, where mineral water is ingested and a more differentiated 

approach to their measurement could yield psychologically meaningful and statisti

cally significant results. 

In the present study, the weather (measured at Hamburg Airport) is unambigu

ously unrelated to volume of mineral water intake and also not related to volume of 

total beverage intake, although very surprisingly, a low but significant negative corre

lation was found between volume of total beverage intake and minimum, and the sum 

of minimum and maximum, air temperatures. These findings give rise to two ques

tions: Why do no substantial relationships emerge from the data although it is both 

common experience and scientific knowledge that weather parameters like warm air 

temperature can lead to an increased loss of body water and thus to an increased fluid 

intake (e.g., Bundesverband der Deutschen Erfrischungsgetriinke-Industrie, 1998; 
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Henrichsmeier & Grothe, 1997; Hilbig et al., 2009; IDM, 2003; Stahl & Heseker, 

2006; "Trinken im Sommer", 1999; cf. chap. 1.3, 2.2, and 5.3; see also chap. 4.2 and 

Appendix C, Tables C5 and C6, for results of the qualitative elicitation study, where 

nearly half of the respondents said that warm weather was a factor facilitating mineral 

water intake, while cold weather was claimed by 20% of the respondents to be an 

impeding factor)? And second, why are correlation coefficients found with a sign that 

is opposite to what could have reasonably been expected? 

As to the first question, the interindividual mean of the intraindividually aver

aged maximum air temperature and parameters of its distribution (M = 13 .4, SD = 5 .0, 

range from 6.3 to 22.7°C; cf. Table 17), which were identified in this study, may have 

been too low to exert a significant effect on a body's water balance because reference 

temperatures reported in the literature, at or above which increased sweat production 

may cause considerable losses of body water, are much higher than the temperatures 

recorded in this study (e.g., Henrichsmeier & Grothe, 1997, p. 52: 25°C for North 

Germany, see also Bundesverband der Deutschen Erfrischungsgetriinke-Industrie, 

1998; Stahl & Heseker, 2006, p. 354: 29°C; "Trinken im Sommer", 1999, p. 99: 

>32°C). Also, Petit and Sieffermann (2007) could not establish an influence of moder

ate outside air temperatures similar to those recorded in the present study (range from 

5 to 19°C) on either liking or ingested volumes of iced-coffee. It must be assumed, 

consequently, that air temperatures below a particular threshold are unrelated to an 

individual's water balance and to his or her volume of beverage intake, while above 

the threshold a positive correlation should become empirically verifiable. Yet, this 

hypothetical threshold does not seem to have been exceeded by the average tempera

tures that were recorded in the present study. 

Regarding the second question, no straightforward explanation can be given for 

the negative correlation between air temperature and volume of total beverage intake. 

It was already argued earlier in this text (see chap. 5.3) that the weather measured at 

Hamburg Airport may be too distal a source of influence to have an immediate impact 

on beverage intake behavior. This may be particularly true in the winter term for low 

air temperatures when they are measured outdoors (on the airfield) while most stu-
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dents may be assumed to spend most of their time indoors in heated buildings or vehi

cles like cars or trains where microclimatic conditions differ substantially from those 

on the airfield. Put in other words, air temperatures during the cold season are higher 

indoors than outdoors so that it may have been possible that the correlation between 

airfield temperature and volume of total beverage intake is (spuriously) negative be

cause cold outdoor temperatures may have resulted in warm indoor temperatures, 

which students were actually exposed to most of the times. And, as will be remem

bered, fieldwork for the present study was conducted between January and July, which 

implies that a substantial share of respondents participated during cold or chilly 

weather conditions when rooms in buildings are normally heated. Thus, the observed 

negative correlation may need to be interpreted as an artifact. 

Moreover, when outdoor temperatures have risen (beyond the hypothetical 

threshold, e.g., in the summer term), indoor temperatures (in buildings that are not 

heated) can be assumed to be more similar to outdoor temperatures, and individuals 

will spend more time outdoors than during the cold season, both of which will lead to 

an influence of outdoor weather conditions on the human body that is more straight

forward than during the cold season. During warm weather periods, in consequence, 

weather conditions measured on the airfield may resemble the microclimatic condi

tions individuals are actually exposed to to a stronger degree and are thus a potentially 

more proximal source of influence on beverage intake behavior than during cold 

weather periods. As a result, positive correlation coefficients for respondents whose 

data collection period covered a period of warm weather may have been attenuated by 

those who reported their intake in a period of cold weather. 

While the pure distance between the point of temperature measurement and the 

situation where an effect was expected to happen may have spuriously generated 

significantly negative correlation coefficients for total beverage intake, it may also 

have contributed to overriding and extinguishing faint, yet potentially measurable 

influences of the air temperature on mineral water intake resulting in nonsignificant 

correlation coefficients. This conclusion calls for the use of devices to measure 

weather parameters directly in the environment a respondent is living in while re-
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cording his or her beverage intake. 

Even though the subsample of respondents who returned questionnaires from 

any persons aged 14 or above living together with them in their households turned out 

to be quite heterogeneous, a clear picture of domestic sources of mutual social influ

ence between both groups of persons emerged (cf. chap. 5.3). This mutual influence is 

detectable between (a) behavioral belief strength and outcome evaluation, that is the 

two components that make up the informational foundation (i.e., the behavioral be

liefs) of the attitude toward mineral water intake behavior in the TPB; (b) retrospec

tively measured frequencies of habitual mineral water intake; and (c) between these 

latter measures and volume of actual mineral water intake reported by the participants 

during the 7-day data collection period. Quite in accordance with expectations, vol

umes of mineral water ingested by the respondents are more strongly correlated with 

their own habitual intake behavior than with the habits of the persons they are living 

with. These findings emphasize the importance of social factors in determining nutri

tion behavior (cf. chap. 1.1, 2.1, and 2.2). 

Models of Food Choice Applied to Mineral Water Intake 

While only a few of the isolated potential person- and situation-related determinants of 

mineral water intake tested in this study (see Research Questions 1 to 11) are found to 

exert some, although generally low, influence on mineral water intake behavior or on 

beverage intake behavior in general, both the TPB and the PWM tum out to be ade

quate models for predicting interindividual variation in volume of mineral water intake 

(see Research Questions 12 to 15); and both of them are able to explain considerable 

shares of variance in the target behavior (TPB: 69% in the latent variable; PWM: 26% 

in the manifest variable). But neither the TRA nor the extended version of the TPB 

(where the weather, physical exercise, and physical work or labor are added) are supe

rior to the TPB, be it in terms of parsimony (in the case of the TRA) or with reference 

to the share of explained variance in the target behavior (regarding the extension of the 

TPB). 

278 



In the TPB, the intention to ingest mineral water predicts about two thirds 

(69%) of the variance in actual intake, while perceived behavioral control as a proxy 

for actual control over the behavior is not directly predictive of mineral water intake. 

This latter finding is in line with results from meta-analyses (e.g., Armitage & Conner, 

2001a; Cheung & Chan, 2000; Godin & Kok, 1996), where it was concluded that 

perceived behavioral control, on average, adds only little, if anything, to the prediction 

of behavior. The direct measures of attitude toward mineral water intake and per

ceived behavioral control together predict 62% of the variance in the intention to 

ingest mineral water, with the attitudinal element being the stronger predictor com

pared to perceived behavioral control. 

Subjective norm, however, does not contribute to the prediction of the intention 

to ingest mineral water. The absence of an influence of subjective norm on behavioral 

intention is not surprising as it had been already foreshadowed when, in the qualitative 

elicitation study, the majority of respondents was unable to mention any potential 

referent, neither an approving nor a disapproving one (cf. chap. 4.2). Thus, mineral 

water intake appears to be a behavior that is independent of perceived social pressure 

to perform or not to perform it. Similar findings were reported for applications of the 

TPB to health-related behaviors (e.g., Godin & Kok, 1996; see also Armitage & Con

ner, 2001a; Ogden, 2003) or to behaviors performed on a daily or weekly basis, like 

mineral water intake, as opposed to those performed annually or biannually (Ouellette 

& Wood, 1998), or of the TRA to food-related behaviors (e.g., Axelson & Brinberg, 

1989, p. 113; Shepherd, 1990); other authors even refrained from including subjective 

norm as a potential predictor in the TRA due to its presumed low importance to food 

intake (e.g., DiNatale & Saba, 1997). Recently, however, some authors were able to 

establish an influence of subjective norm (a) on the intention to ingest fruits and vege

tables (Blanchard et al., 2009; Pawlak & Malinauskas, 2008), (b) on intended intake of 

alcoholic beverages (Huchting, Lac, & LaBrie, 2008), and (c) on the intention to 

consume fish (Tuu, Olsen, Thao, & Kim Anh, 2008). It may be speculated as to 

whether mineral water is a low-involvement product (cf., e.g., Caprara, Barbaranelli, 

& Guido, 1998), which causes its intake to be a behavior that is far too commonplace 
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and irrelevant to most individuals to be ruled essentially by perceived normative pre

scriptions. 

Two major behavioral beliefs (referring to the aspects of fostering one's health 

and one's well-being), together with two less important ones, explain 56% of the 

variance in the direct measure of the attitude toward mineral water intake; and two 

control beliefs (referring to the aspect of availability of mineral water in a person's 

habitat) explain 27% of the variance in the direct measure of perceived behavioral 

control. 

Reliabilities or temporal stabilities of the manifest variables used for testing the 

TPB by means of SEM range from .76 to .93, which can be considered as good to very 

good (e.g., Backhaus, Erichson, Plinke, & Weiber, 2006, p. 378; Francis eta!., 2004, 

p. 30; Heidenreich, 1987, p. 433; Homburg & Baumgartner, 1998, p. 361; Oppenheim, 

1992, p. 200); yet the overall fit of the path model is only acceptable but not good, 

although there are no indications of severe misspecifications (cf. chap. 5.4). 

It is difficult to define an unambiguous benchmark against which to hold the 

TPB-related results in order to put them into context. Sutton (1998) discusses several 

potential standards of comparison for the TPB or TRA like, for example, variance 

explained by the model in relation to the ideal maximum of 100%, practical utility, or 

"the percentage of variance in intention and behavior explained by other theoretical 

models" (p. 1321). According to this latter option, both the TPB and the PWM per

form fairly well compared to what the isolated person- and situation-related determi

nants are able to achieve (see above), with the exception of the magnitude of correla

tion coefficients between retrospectively measured habitual behavior of the respon

dents and their own actual intake behavior recorded during the data collection period 

(rs ranging from .61 to .68), but this is not very impressing from a theoretical point of 

VIeW. 

Although a host of publications is available reporting results of applications of 

the TPB and the TRA to nutrition behavior and in spite of the existence of a consider

able number of corresponding meta-analyses that integrate findings across a wide 

range of behaviors (see chap. 2.3), any comparison of the present results in terms of 
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model fit and explanatory power of model components with published results reported 

for the TPB (or the TRA) is hampered by the fact that these results and findings vary 

substantially for a variety of reasons, for example: (a) Studies target different behav

iors, which the predictors in the model may influence to systematically different de

grees, even within the nutrition-behavior domain; (b) studies have different target 

populations and thus have different sample compositions; (c) many of the findings are 

based on applications of the TRA (i.e., without including perceived behavioral con

trol) or on applications of the TPB where components other than perceived behavioral 

control were left out (e.g., Sparks & Shepherd, 1992; or Yaman, 2003, who did not 

model real behavior as a consequence of behavioral intention), or where additional 

predictors that were not initially suggested by Ajzen or Fishbein were added (like 

habit, past behavior, or SES; e.g., Conner, Warren, Close, & Sparks, 1999; Norman & 

Conner, 2006; Rosin, Tuorila, & Uutela, 1992; Saba & Di Natale, 1999), or where 

alternative causal relationships were suggested (e.g., Hansen, Jensen, & Solgaard, 

2004, hypothesized a causal influence of subjective norm on attitude toward the be

havior); in fact, there do not appear to be very many reports available of applications 

of either model in the way they were originally intended to be used by Fishbein and 

Ajzen (e.g., Sheppard, Hartwick, & Warshaw, 1988, p. 336); and (d) it seems that in 

the vast majority of studies the models were tested by means of correlation or regres

sion analyses that were applied to manifest variables (e.g., Armitage & Conner, 

2001a), while SEM was used only in a minority of studies (Cox & Anderson, 2004, p. 

160) for modeling relationships between latent variables; and even here models differ 

in terms of estimation procedures, standardization of variables, correlation of exoge

nous latent variables, construction and level of aggregation of indicators, and so forth 

(see chap. 2.3). 

The following comparisons draw on some nutrition-related applications of the 

TPB or TRA by means of SEM, where the model components were treated and inter

related as closely as possible to their original conceptions ( cf., e.g., Ajzen, 1991, 

2002a, 2005a; Ajzen & Fishbein, 1980); fit indices for the application of the TPB to 

the present data by the use of SEM are repeated here: RMSEA = .11, RMS = .02, GFI 
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= .92, AGFI = .85, AIC = 0.51, NFI = .95, NNFI = .95, and CFI = .97 (see also chap. 

5.4 and Figure 6). 

Collins and Carey (2007), for instance, used the TPB to model heavy episodic 

drinking among students; they found that attitude and perceived behavioral control 

(with a negative sign), but not subjective norm, predicted 45% of the variance in 

behavioral intention, which, in tum, accounted for 21% of behavioral variance. Their 

model fit was better than in the present study (RMSEA = .03, CFI = .99) and so tended 

to be the fit determined by Huchting, Lac, and LaBrie (2008) when modeling alcohol 

consumption among female students (RMSEA = .06, NNFI = .96, and CFI = .97). 

These latter authors managed to explain the same share of variance (45%) in behav

ioral intention and nearly three quarters (73%) in behavior. When explaining fish 

consumption in a sample of Vietnamese consumers, other researchers (Tuu, Olsen, 

Thao, & Kim Anh, 2008) found similar fit indices (RMSEA = .05, GFI = .95, and CFI 

= .97), although their shares of explained variance were lower (for intention 31%, for 

frequency of behavior 13%). Caprara, Barbaranelli, and Guido (1998) modeled predic

tors of the intention to buy pasta products and found that both attitude and subjective 

norm, but not perceived behavioral control, predicted about two thirds of the variance 

in buying intention; NFI, NNFI, and CFI indicated excellent model fit (ranging from 

.97 to 1.00). In this case, the TPB was reduced to an application of the TRA. Quite 

similarly, other authors (O'Callaghan, Chant, Callan, & Baglioni, 1997) failed to use 

the TPB to predict intake of alcoholic beverages in Australian students, because the 

influence of perceived behavioral control did not become significant. The TRA, in

stead, was able to explain 25% in behavioral intention, and intention predicted 40% in 

behavioral variance (RMSEA = .08, RMS = .05, CFI = .97). 

In an attempt to predict grocery buying intention from two online surveys 

among Danish and Swedish consumers by means of the TPB, Hansen, Jensen, and 

Solgaard (2004) found that GFI was .94 in both surveys, while RMSEA ranged from 

.09 to .11 and both NFI and CFI from .96 to .97. They managed to explain 56% and 

62%, respectively, of the variation in online buying intention. Using habit as an addi

tional predictor while excluding subjective norm, Di Natale and Saba (1997) applied 
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the TRA to cheese consumption in a sample of the general population in Italy. They 

were able to explain 65% of the variance in behavioral intention, which the authors 

claim to be an "excellent" share ("l'intenzione e ottimamente spiegata", p. 483), but 

only 10% in behavioral variance; reported fit indices were: RMS = .09 and AGFI = 

.91. 

Anderson, Winett, and Wojcik (2000) used a different theoretical approach 

(i.e., another social-cognitive model of nutrition behavior that encompassed SES 

variables too) to modeling global nutrition behavior of U.S. supermarket food shop

pers by means of SEM. Their model accounted for 56% of the variance observed in 

nutrition behavior (RMSEA = .06, GFI = .92, and AGFI = .88). 

This short review of studies clarifies several issues: Results from the applica

tion of the TPB to the data of this study can keep up very well with published results 

from similar research into nutrition behavior. The ability of the model to account for 

the variance in the intention to ingest mineral water (62% explained) is well in line 

with comparable figures reported above, while for volume of mineral water intake it is 

able to explain a very high share of behavioral variance (69%) which was hardly 

achieved by any of the aforementioned studies. This latter share is particularly im

pressing when keeping in mind that the average proportion of explained behavioral 

variance found in TPB and TRA applications to health behavior is estimated to range 

from only 27% to 31% for prospective studies like the present one (Rutter & Quine, 

2002b, p. 13). Respective figures for the prediction of behavioral intention suggest a 

share of about 40% (p. 13; see also chap. 2.3). 

The significance of the high share of explained behavioral variance found in the 

present study is even accentuated by the fact that there should be little common 

method variance present in the relationship between behavioral intention and behavior, 

because data of the latter are based on self-reported estimates of intake recorded con

currently in natural environments while the stream of behavior unfolded over time (cf. 

Sutton, 1998, p. 1328). Unlike an ostensibly large share of TPB studies conducted in 

the field of nutrition behavior, this study does not make use of behavioral data that 

were obtained by administering a questionnaire (some researchers did not even ascer-
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tain behavioral data at all; see, e.g., Caprara, Barbaranelli, & Guido, 1998; Hansen, 

Jensen, & Solgaard, 2004), but by using a beverage diary. Similar data collection 

methods were employed by, for instance, Anderson, Winett, and Wojcik (2000) or Di 

Natale and Saba (1997). Behavioral intention, by contrast, was assessed in a labora

tory-like situation by means of a questionnaire. (For critical comments related to this 

particular point see chapters 6.2 and 6.3. below) 

The strength and statistical significance of the predictors of behavioral inten

tion (i.e., attitude toward the behavior, subjective norm, perceived behavioral control) 

found in this study are quite concordant not only with findings from meta-analyses 

(see above and chap. 2.3) but also with those from the above mentioned studies. How

ever, the indices of model fit reported there tend to be slightly better than those found 

in the present study, though the latter are still within an acceptable range ( cf. chap. 

5.4). 

It should be noted that the results obtained from the analyses of the mutual 

social interdependencies between the respondents and any persons living together with 

them in their households (see above and chap. 5.3) have implications for the TPB

related findings. These results, which reflect domestic sources of social influence on 

mineral water intake, do not only make it clear that (retrospectively measured) habitual 

mineral water intake of both groups of individuals is interrelated and that actual, pro

spectively reported mineral water intake is predictable from an individual's own habit 

and also from the habitual behavior of the persons he or she is living with, but more 

importantly, the results demonstrate mutual social determination of the components 

that the behavioral beliefs related to mineral water intake consist of (i.e., behavioral 

belief strength and outcome evaluation). In other words, data from the present study 

demonstrate how items of the informational foundation, which the indirect, belief

based antecedents of the attitude toward the behavior are made up of, are embedded in 

a social context consisting, at the very least, of the participants themselves and the 

persons with whom they are living together in the same household; they demonstrate 

that both groups of persons have common behavioral beliefs. 
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Within the framework of the PWM, three weighted image components (refer

ring to the calorie-free character of mineral water and to the aspects of fostering one's 

health and one's well-being) turned out to be significant predictors of mineral water 

intake explaining 26% of its variance. This share of variance is within the upper range 

of the multiple correlations Pudel and WestenhOfer (2003) reported on the only appli

cation of their model to food choice data that seems to have been published to date. 

The similarity of two of the weighted image components to the behavioral beliefs that 

predict the direct measure of the attitude toward the behavior in the TPB is at least 

partly rooted in an overlap between the information both models are built on (see chap. 

2.3 and 5.4). 

As was explicated earlier in this section, the correlation coefficient between 

volume of mineral water intake and the sum of the weighted image components of 

mineral water within the PWM is significant and high (r = .40), while the correlation 

coefficient between FEY scale 1 and the sum of the weighted image components is 

also significant and relatively high (r = .24). Given the fact that the calorie-free char

acter of mineral water is the strongest of the single image components that predict 

mineral water intake in the PWM, the speculation made above that the image of min

eral water may mediate the impact of dietary restraint on volume of its intake is sub

stantiated even further. 

Final Conclusion: Explaining Mineral Water Intake in Students 

According to the theory of planned behavior (TPB), students tend to ingest high vol

umes of mineral water if they have a strong intention to ingest it; that is, if they are 

motivated to do so. The strength of their intention depends on (a) the degree to which 

they hold a favorable attitude toward ingesting mineral water, that is, the more posi

tively they evaluate ingesting mineral water (i.e., attitude toward the behavior, a strong 

predictor); and (b) the strength of the confidence they have in the capability of per

forming mineral water intake behavior, that is, the extent to which they believe that 

they have the means and opportunities to enact the behavior (i.e., perceived behavioral 
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control, a less important predictor). The attitude toward the behavior is determined by 

the behavioral beliefs that mineral water intake fosters students' health and well-being; 

perceived behavioral control is dependent on the control beliefs students have regard

ing the availability of mineral water in their natural environments including their 

households. 

Behavioral beliefs are embedded in a social context: Students and the persons 

they are living with in their households partly share the informational basis behavioral 

beliefs consist of. Also, habitual mineral water intake of both groups and actual min

eral water intake of the students are mutually interrelated at the behavioral level. 

According to Pudel and Westenhofer's model of cognitive decision making on 

foods (PWM; Pudel & WestenhOfer, 2003), there are three weighted image compo

nents related to mineral water that determine the volume of its intake: being free of 

calories and fostering students' health and well-being. 

The direct influence of dietary restraint as a single person-related determinant 

on volume of mineral water intake is only very weak. It is, however, substantially 

correlated with the totality of both the behavioral beliefs in the TPB and the weighted 

image components in the PWM. This finding corroborates the speculation that there 

may be a substantive influence of dietary restraint on mineral water intake but that this 

influence may be mediated at least by the beliefs underlying mineral water intake. 

Results also suggest that the time spent on physical exercise is another isolated 

person-related determinant that causes a slight increase in volume of mineral water 

intake; this outcome, however, could not be replicated within the framework of the 

TPB (see chap. 5.4 and Figure 10). 

Thus, the findings derived from the present study supply clear indications of the 

factors that make some students tend to drink more and others less volume of mineral 

water and of the relative strength of their impact. Interrelating these factors in theo

retically meaningful ways helps to explain and understand mineral water intake behav

ior; using them as predictors in appropriate statistical models (e.g., regression analysis 

or SEM) would allow for the prediction of ingested volumes ( cf. Sutton, 1998, pp. 

1318-1319, for a discussion of the distinction between prediction and explanation). 
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6.2 Comments on the TPB Results 

While several limitations of the TPB were already discussed in chapter 2.3 (i.e., the 

adequacy of the way in which beliefs are supposed to be mentally processed, the in

ability to ascertain actual control of the behavior, the disregard of potentially important 

variables that are not considered in the model, the neglect of giving attention to affec

tive influences on food choice), the causal interpretation of the present results in gen

eral and of the correlative relationship between the intention to ingest mineral water 

and its actual intake, in particular, strongly rests on the adequacy of the TPB as a 

model for day-to-day mineral water intake and on the validity of the measures ascer

tained by means of the questionnaire. 

Despite the qualitative elicitation study (see chap. 4), which made sure that the 

quantitative main study comprised the salient beliefs of the target population, and 

despite the preparation of the questionnaire for the quantitative main study according 

to the prescriptions given by Ajzen (Ajzen, 2002a; see also Francis et a!., 2004), the 

present instrument was constructed on an ad hoc basis, and its questions and items 

were not validated prior to its application. In consequence, doubts may be raised as to 

the claimed causal interpretation of the correlation between behavioral intention as the 

supposedly most proximal determinant of mineral water intake and actual mineral 

water intake that was reported during the data collection period. Because the TPB is 

only a model of behavior, its components may certainly serve as predictors of the 

behavior in question, but they need not necessarily reflect its causal determinants. 

In the most basic terms, a significant correlation coefficient between two meas

ures may only be interpreted as a coincidence of two phenomena that indicates the 

possible existence of a causal relationship; it is a necessary but not a sufficient condi

tion for establishing causality and, thus, is no evidence for it (e.g., Bortz, 1989, p. 

288). In order to determine causality, it is indispensable, according to philosopher 

David Hume, that the cause temporally precedes the effect (e.g., Forsterling, 2001). In 

line with this reasoning, it is not implausible to assume a direct causal influence of the 

intention to ingest mineral water on actual behavior that was reported during the data 
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collection period, since the former had been ascertained before the latter was per

formed. But vice versa, it does not make sense to hypothesize a direct causal relation

ship between both characteristics in the opposite direction, as that would imply a 

causal effect of future behavior on the currently expressed intention to perform it. 

However, it may well be the case that both measures are directly or indirectly 

influenced by one or more other variables that were not incorporated into the model 

(cf., e.g., Backhaus, Erichson, Plinke, & Weiber, 2006, pp. 346-347; Bortz, 1989, p. 

288). Given the fact that the target behavior of the present study was aggregated over a 

7-day period, which was done in order to capture an individual's habitual intake be

havior and thus to ensure ecological validity and representativeness of the behavioral 

data (see chap. 5.1), one of the most obvious factors that must be suspected to have 

influenced reported mineral water intake during the data collection period is a person's 

past intake behavior: "Past behavior ... is the best predictor of future behavior. Human 

beings are said to be creatures of habit; they tend to persist in doing what they have 

become accustomed to" (Ajzen, 2002c, p. 107). The frequency with which a behavior 

was performed in the past is often taken as an indicator of habit strength, provided that 

the behavior "could be performed on a daily or weekly basis in a stable, predictable 

supporting context" (Ouellette & Wood, 1998, p. 65), as in the case of, for instance, 

beverage consumption. 

And in fact, empirical findings reported in the literature demonstrate the ability 

of past behavior (a) to contribute directly to the prediction of future behavior inde

pendent of the influence exerted by the TPB components; (b) to influence TPB com

ponents such as behavioral intention, which, thus, mediate the influence of past behav

ior on future behavior; and (c) to moderate the relationship between intention and 

actual behavior such that a weaker relationship is likely to be found with increasing 

habit strength (e.g., Conner, Warren, Close, & Sparks, 1999; de Bruijn, Kroeze, 

Oenema, & Brug, 2008; Fumham & Lovett, 2001; Kvaavik, Lien, Tell, & Klepp, 

2005; Norman & Conner, 2006; Ouellette & Wood, 1998; Rosin, Tuorila, & Uutela, 

1992; Saba & Di Natale, 1999; Saba, Moneta, Nardo, & Sinesio, 1998; Verbeke & 

Vackier, 2005). 
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Ouellette and Wood (1998) maintain that habits "are tendencies to repeat re

sponses given a stable supporting context" (p. 55), which translates into stimulus-cued 

reactions. For such reactions, past behavior can be modeled as a direct source of influ

ence on future behavior "primarily when people have had ample opportunity to per

form the behavior in stable contexts" (p. 58), while for low-opportunity behaviors and 

for behaviors performed in unstable contexts, they posit "an indirect relation between 

past and future behavior, which is mediated by conscious intentions" (p. 58). Ajzen 

(2002c) holds, though, that, from a practical perspective, adding past behavior fre

quency to the TPB may help to increase explained variance in future behavior, but in 

so doing little is gained theoretically because the correlation between past and future 

behavior "merely provides a measure of the behavior's temporal stability" (p. 120). 

According to the TPB, "past events are important only to the extent that they 

have left an enduring mark on the person, a mark that continues to wield its impact .... 

Attitudes ... are meant to capture these residues of past experience" (Ajzen, 2005a, p. 

142). The TPB assumes that for novel behaviors intentions are formed deliberately, 

but "after repeated opportunities for performance, deliberation is no longer required 

because the intention is activated spontaneously in a behavior-relevant situation" 

(Ajzen, 2002c, p. 118). Thus, when a particular behavior such as mineral water intake 

is performed repeatedly over time, it will become a habit, although it is not assumed to 

come under the control of external or internal stimulus cues, which then might auto

matically activate the behavior without further cognitive intervention. 

Although many individuals clearly have an intention to buy mineral water, 

which becomes obvious when they put it on a list to guide their shopping expedition 

through a supermarket's jungle of stimulus cues, the adequacy of the TPB to model 

mineral water intake behavior over several days may be questioned. The point here is 

that the total volume of mineral water intake is a measure that is aggregated across 

time and, very likely, across different situations of intake; in each of these situations, 

however, intake behavior may have been controlled by different factors. While the 

TPB may be an adequate approach to the prediction and explanation of intake behav

ior performed in some of them, in others it may not. 
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For example, a person who regularly takes physical exercise may have a favor

able attitude toward ingesting mineral water and, in consequence, may form an inten

tion to drink mineral water after an exercise session is over because he or she holds the 

beliefs that drinking mineral water will foster his or her health and well-being; for this 

type of situation, behavioral beliefs and attitude toward the behavior may be causal 

antecedents of behavioral intention. In another situation, however, the same person 

may drink mineral water with his or her lunch merely because, in that particular situa

tion, the set of beverages on offer leaves mineral water as the only acceptable option to 

choose. In this latter context, the availability or unavailability, respectively, of alterna

tive beverages may have comparatively high explanatory power. Furthermore, subjec

tive norm might have become an important predictor of behavioral intention in the 

present study had the focus of the items measuring the constructs of the TPB been 

restricted to mineral water intake on Saturday night parties with their potentially high 

social pressure to prefer alcoholic to nonalcoholic beverages. 

Thus, when respondents were asked in the premeasurement session to estimate 

their intended volume of mineral water intake, to assess their attitude toward it, their 

perceived behavioral control over it, and so forth, they may not have anticipated all 

factors being actually relevant to their intake behavior in the forthcoming 7 days. Put 

in other words, respondents may have been urged in the premeasurement session to 

assess an intention that they never would have had had they not been asked to ascer

tain it (see chap. 2.3; cf. Pudel, 2001). 

But still, if the study's focus had been a particular type of situation, such as 

replenishing body water after physical exercise, the appropriateness of the TPB with 

its causal assumptions may be questionable. Instead of referring to relatively abstract 

attributes ascribed to the consequences of mineral water intake, an individual's attitude 

toward ingesting mineral water may as well be a function of his or her recollections of 

earlier occasions on which that person ingested mineral water after having taken exer

cise (Eagly & Chaiken, 1993, p. 105). These recollections may have become part of a 

script of an exercise session, where script denotes "a stored representation of the 

events likely to occur and the relationships between them in a particular situation, such 
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as having a meal at a restaurant. It is needed to understand any reference to that situa

tion and also to plan what to do in it" (Sutherland, 1995, p. 413 ). A script for an exer

cise session might then encompass the ingestion of mineral water with its perceived 

effects on mood and physical comfort. Based on this script, a person might respond 

accordingly to items administered in the premeasurement session about whether or not 

drinking mineral water fosters his or her health and well-being; but the beliefs re

flected in these items need not be the real causal determinants of the attitude toward 

mineral water intake. 

Viewed from the standpoint of self-perception theory, however, many internal 

stimuli such as moderate hypovolemic thirst and the experience of quenching it with 

mineral water are too weak and ambiguous to facilitate attitude formation. Instead, 

"people infer their own attitudes ... partly by observing their overt behaviour and the 

circumstances in which that behaviour occurs. A canonical example is of a man who is 

asked whether he likes brown bread and who replies, 'I must like it: I'm always eating 

it."' (Colman, 2003, p. 661). Likewise, respondents in the present study may have 

inferred a favorable attitude toward mineral water intake simply by considering the 

frequency with which they had ingested mineral water in the past, and their intention 

to ingest mineral water in the forthcoming 7 days may then have been derived from 

these attitudes. Such inferences are most likely drawn from intrinsically motivated 

behaviors, that is, from behaviors that individuals experience themselves as having 

freely chosen, as in the case of mineral water intake after having taken physical exer

cise (Ouellette & Wood, 1998; Smith & Mackie, 2007). Similar to the implications of 

script theory (see above), causal relationships between beliefs, attitude, behavioral 

intention, and actual behavior as suggested by self-perception theory differ from those 

claimed by the TPB. Most importantly, self-perception theory suggests that a favorable 

attitude toward the behavior is not so much based on behavioral beliefs about the 

consequences of that behavior, but by observing one's own behavior; individuals then 

project their past behavior into the future. Here, attitudes and beliefs serve as a means 

of retrospectively making sense of one's own behavior, not as its causal antecedents. 

The way in which individuals assign causes for their own, and other persons', behavior 
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is elaborated in attribution and attributional theories (see, e.g., Fincham & Hewstone, 

2001; Fi:irsterling, 2001). 

In whichever way past nutrition behavior may influence concurrent or future 

behavior, habitual mineral water intake has been shaped throughout the entire process 

of an individual's socialization. General principles of the acquisition of nutrition be

havior, which may have had an impact during respondents' socialization, and potential 

determinants of mineral water intake have been outlined in chapter 2. Individuals 

differ in their habitual and concurrent nutrition behavior because they have experi

enced these habit-forming forces differently in the past, both qualitatively and quanti

tatively. Conceptually, both script and self-perception theories appear to be related to 

the mere exposure effect, which describes the observation that the repeated exposure 

to a stimulus, such as a food item, enhances its likability for a person or the attitude of 

that person towards it. Thus, when, during socialization, individuals are taught which 

foods are accepted within their society, they start to like the foods they eat and to 

develop favorable attitudes to them merely because they eat them, but they do not so 

much select their foods because they like them. As the shaping of their flavor prefer

ences starts presumably during their prenatal periods, all human beings have a long 

history of eating and feeding experience behind them before they become capable of 

making their own nutrition behavior an object of their reasoning (see chap. 2.1 ). 

6.3 Comments on the Methodology 

When the present study was planned and carried out, great care was taken to try and 

make sure that it delivers high-quality data and permits unambiguous interpretation of 

findings. Some of the factors that are considered to have contributed to the achieve

ment of important aspects of this goal (see chap. 5.2 for a discussion) are, for example: 

(a) identifying and selecting theoretically meaningful determinants of the target behav

ior from a wide range of potential sources of influence, (b) conducting an elicitation 

study to derive salient beliefs for use in the TPB, (c) choosing a naturalistic approach 

to data collection in order to ensure ecological validity and representativeness of the 
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behavioral data, (d) employing a prospective study design where the main predictor 

variables were measured before the target behavior was performed, (e) training the 

respondents and supplying them with a measuring cup to increase the reliability of 

reported volumes of beverage intake, (f) monitoring and recording the stream of real 

behavior in natural habitats as it unfolded over time, (g) achieving a sufficient sample 

size, and (h) adhering to the principles of aggregation and compatibility and of optimal 

scaling of factors in multiplicative composites (cf. chap. 2.2, 2.3, and 5.1). Moreover, 

models of food choice that were used in this study (i.e., TPB, TRA, PWM) were ap

plied as closely as possible to the prescriptions given by their originators (Ajzen, 1991, 

2002a, 2005a; Pudel & WestenhOfer, 2003; see also Francis eta!., 2004). 

In consequence, the total volumes of ingested beverages including mineral 

water, after they had been aggregated intra- and interindividuaily across the present 

sample (see chap. 5.2 and Table 5), appear to be consistent with data from other 

sources. Although little is known about beverage consumption habits among students 

(see chap. 2.2 and Figure 1; cf. also chap. 1.3), a comparison of total volumes esti

mated for the present sample with available consumption figures from the German 

population does not suggest a severe discrepancy between both with regard to water 

intake: Potable water, in general, and mineral water, in particular, have the biggest 

shares of total volume of beverages ingested in the present sample foilowed by coffee, 

a result which is quite in line with findings for the general population (e.g., Axel 

Springer AG - Mediapilot, 2005; Hilbig et a!., 2009; Mensink, Beitz, Burger, & Bis

son, 2000). 

Despite any good news about the data quality of the dependent measures used 

in this study, it should be kept in mind that, in order to avoid reactivity effects, respon

dents were not given legal definitions of what exactly constitutes mineral water as 

opposed to other water formats. Instead, participants were left alone with their own 

notions of these categories and were instructed in such a way as to make them record 

ingested volumes of what they believed was mineral water, regardless of whether their 

concept of mineral water was concordant with the legal definition of the beverage they 

recorded (cf. chap. 5.1). This procedure may have reduced the nutrition-scientific 
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validity of reported mineral water intake in this study, but this is not relevant to its 

objective, which is a psychological one. As was explicated in chapter 5.1 (see also 

chap. 1.3 and 2.2), the study's aim was not to investigate the supply of a particular 

fluid or nutrient, its aim was to investigate drinking behavior. As individuals do not 

ingest volumes of fluids or amounts of nutrients or legal definitions of food, but eat 

foods and drink beverages that they classify according to their own, idiosyncratic 

system of categories, these latter are the ones that need to be addressed when, eventu

ally, results of the study are intended to be used to initiate behavioral changes in hu

mans. 

Apart from any limitations of the validity of the study's dependent variables, 

there are other issues that may limit the scope of the present findings and may impede 

their generalizability. One major drawback is the sample composition. Results of the 

present study may be generalized to university students in Germany at best, a clear 

disadvantage compared to Wiistefeld-Wiirfel's (1999) nationwide representative sur

vey; and even for students a random sample would have been the better choice. How

ever, any representative sampling procedure would have gone far beyond the budget 

that was available for this study. 

In addition to the lack of representativeness of the sample of participants, the 

question may be raised as to whether the effect of potential moderator variables (like, 

e.g., type or size of household, sex, or the extent of nutrition knowledge; cf., e.g., 

Conner & Armitage, 2002, p. 31; Grogan, Bell, & Conner, 1997; Moreira, de Almeida, 

& Sampaio, 2005) should have been investigated too or whether the sample should 

have been narrowed down to respondents of just one of the categories of a potential 

moderator variable, thus making it more homogeneous. The first option may have 

resulted in a reduction of the effective sample size (e.g., to the number of women in 

the sample), and the second option would have made it more difficult to find enough 

participants to achieve a sample size comparable to the present one (i.e., N = 179) and 

therefore may have implied to extend fieldwork time even further; both alternatives 

were not considered to be better choices. 
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Also, selection and operationalization of the independent variables used in this 

study offer some potential for optimization. As for the person-related determinants, 

there is only little, if anything, that can or should be improved with regard to the pre

viously published instruments that were used in this study. Results suggest that the 

V ARSEEK-scale, FNS, and lEG scale 1 may well be deleted from the list of potential 

predictors of mineral water intake. Dietary restraint measured with FEY scale 1, how

ever, bears some potential for predicting beliefs related to the consequences of mineral 

water intake or image components of mineral water as a food product, respectively, 

which, in tum, may be predictive of its intake. This relationship could be worthwhile 

investigating in more detail. Results also suggest that mood and physical comfort 

might have turned out to be substantially related to mineral water intake if they had 

been more adequately operationalized in the present study. The same holds for SES 

which must still be expected to have some explanatory potential if measured more 

precisely. 

The ad hoc constructed test of knowledge related to mineral water that was 

used in this study might serve as a predictor of mineral water intake better if it also 

included low-difficulty items; a well-constructed test of general nutrition knowledge 

might serve this purpose even better. With respect to physical activities, the use of 

technical appliances for their objective measurement (like, e.g., an accelerometer; cf. 

chap. 2.2) might prove valuable for increasing their power to predict beverage intake. 

Objective methods would not only allow for ascertaining actual energy expenditure 

instead of the mere duration of a particular activity, but they would also help to over

come ambiguities in the data that could arise from difficulties respondents may have 

had classifying an activity as either exercise or labor (as in the case of, e.g., walking or 

bicycling; see chap. 5.1). 

Regarding the situation-related determinants of mineral water intake, a techni

cal device would also be useful for recording weather information that reflects the 

microclimatic conditions a respondent is actually exposed to during the data collection 

period. Such an apparatus could be integrated into an accelerometer, for instance, to 

facilitate the manageability of the recording procedure. Also, staying at one's home or 
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out of it may be a distinction between settings that is much too rough to yield mean

ingful results; a further differentiation particularly of the out-of-home settings could be 

more promising. For example, these settings could be separated into those where a 

respondent stays at the private home of somebody else (e.g., a member of his or her 

family) and other settings where he or she is in public places. Settings could also 

integrate centrally performed behaviors that may precede mineral water intake or that 

may be accompanied by its intake (cf. Wiistefeld-Wiirfel, 1999), assuming that mineral 

water intake itself will hardly ever be a centrally performed behavior in any setting. In 

this case, settings would turn into situations as defined by Buse and Pawlik (1996; 

Pawlik & Buse, 1996; cf. chap. 2.2). Ultimately, this calls for the development of a 

general classification system for settings or situations that could be used in research 

into the context of food intake, but psychology is far away from having any such 

system available (cf. chap. 2.2). The times respondents stayed at their homes could 

also be combined with further research into the mutual social influence on food

related behaviors between them and the persons they are living with. 

Person-related determinants of food choice other than dietary restraint (e.g., 

SES) could be tried for predicting the belief-based measures in models of food choice 

like the TPB or PWM. It may also be the case that the definition of a situation that was 

used within the PWM (i.e., the totality of the habitat respondents were living in during 

the 7-day data collection period) was too broad to achieve a bigger share of explained 

variance; a more narrowly defined situation might help to explain more of it (see Pudel 

& Westenh6fer, 2003, p. 317). 

It was argued above (see chap. 6.1) that there should be little common method 

variance present in the relationship between behavioral intention and behavior as 

postulated by the TPB, in fact between nearly all predictors and the target behavior, 

because mineral water intake was not assessed by means of the same questionnaire 

administered in the same session where most of the predictor variables were measured, 

but was prospectively measured by means of a beverage diary. Yet there is one poten

tially important problem associated with such a research design, which may lead to a 

spuriously increased share of explainable variance too. The point is, if a person is 
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asked for nearly an hour about his or her habitual mineral water consumption and, 

more importantly, about his or her mineral water intake in the forthcoming week, a 

mental set is likely to be evoked that may predispose the individual to act differently 

towards mineral water as an object or in relation to its intake during the data collection 

period than he or she would have done had they not participated in the premeasure

ment session, regardless of the data collection method used. In particular, the person 

may become more likely to perform the behavior or may be inclined to do it more 

frequently: "If individuals are asked for their intention to use a product, for instance, 

the frequency of its usage will be increased just by asking that question. Thus, the 

request that was originally meant to be a measurement, turns into an intervention" 

("Wenn man zum Beispiel nach der Absicht fragt, ein Produkt zu verwenden, steigert 

man genau mit dieser Frage die Verwendungshaufigkeit. Die Nachfrage, die doch 

eigentlich eine Messung sein sollte, wird so zur Intervention.", Felser, 2007, p. 20). 

Unfortunately, there is no way to estimate the effect of this potential bias in the con

text of the present study. 

6.4 Options for Changing Mineral Water Intake 

Though the legitimation of the present study was derived partly from its potential to 

develop an intervention program that aims at changing mineral water intake behavior 

(see chap. 3), an elaboration of this potential was clearly not the study's objective; 

rather it had to focus on the prediction and explanation of intake. In spite of that, a 

very brief outline of how findings from the present study could be used to plan and 

carry out interventions aimed at increasing volume of mineral water intake will be 

given in this section. 

On the face of it, it does not appear to be necessary at all to try and increase 

mineral water intake in students in Germany or in the whole population, as volume of 

its consumption already ranks highest on the list of ingested beverages (see discussion 

in chap. 6.3 and also chap. 1.3, 2.2, 5.2 and Table 5; see also Axel Springer AG -

Mediapilot, 2005; Hilbig et al., 2009; Mensink, Beitz, Burger, & Bisson, 2000, pp. 
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330-331 ). However, it was also reported in this text that alcoholic, caffeinic, and 

sweetened beverages (with coffee, beer, cola beverages, and sodas being the most 

relevant of them) contribute considerable shares to the total volume ofbeverage intake 

both in the general population and among the students in the present sample (see chap. 

1.3 and 5.2 and Table 5); but none of these types of beverages belongs to the list of 

preferable beverages that are recommended to be used for replenishing losses of body 

water (instead, potable water, unsugared herbal teas, or mixtures of water and fruit 

juice should be used; see, e.g., DGE, 2002; Hagen & Schmahl, 1996; IDM, 2003; 

Stahl & Heseker, 2006; "Trinken im Sommer", 1999). According to some sources, 

individuals in Germany are also suspected of being affected by mild though chronic 

dehydration due to insufficient fluid consumption (e.g., Wentz, Boeing, Remer, & 

Manz, 2004; see also Pfau & Piekarski, 2000; but cf., e.g., Hilbig et al., 2009; Liihr

mann et al. 2001; Mensink, Beitz, Burger, & Bisson, 2000); any person who is af

fected by chronic dehydration might benefit from an intervention that increases min

eral water intake. And from a mineral water manufacturer's point of view, an increase 

in sales volume should be welcome anyway. Overall, there are several motives for 

increasing mineral water intake at the population or at the individual level. 

Thus, given the present findings, nutritionists, nutrition consultants, or public 

health specialists, on the one hand, and marketing experts, on the other, might want to 

get some hints as to how mineral water intake can be increased by means of targeted 

or tailored interventions, respectively. Targeted interventions are designed to address a 

defined subpopulation while tailored interventions are meant to address a specific 

person (Conner & Armitage, 2002, pp. 64-67). With regard to targeting an interven

tion, the disadvantage of the composition of the present sample discussed above now 

changes into a benefit: The likelihood of an intervention to be successful is greater 

when the target group is narrowly defined, as, for example, in the case of university 

students in Germany (cf., e.g., Bruhn, 2008). 

Both models of food choice that turned out to be adequate models for predict

ing interindividual variation in volume of mineral water intake, that is, the TPB and 

the PWM, offer clear starting points for dietary interventions. According to the TPB, 
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an intervention can be directed at one or more of the predictors of behavioral intention 

(i.e., attitude toward the behavior, subjective norm, perceived behavioral control), 

provided they turned out empirically to have a significant impact. An intervention 

must then try to change the informational foundations of these predictors, that is, the 

salient beliefs that underlie them: "The purpose of an intervention would be to change 

those ... beliefs in an attempt to move the person up or down the outcome continuum" 

(Rutter & Quine, 2002b, p. 16). There are basically two ways to attain this goal: creat

ing new salient beliefs, which may include making nonsalient beliefs salient, or chang

ing existing salient beliefs (Ajzen, 2005a, 2008; Armitage & Conner, 2002; Conner & 

Armitage, 2002; Margetts, 2004; Sutton, 2002). The present findings offer the oppor

tunity to pursue the latter option. 

It was found that attitude toward the behavior is the strongest predictor of the 

intention to ingest mineral water, followed by perceived behavioral control, while 

subjective norm did not exert a significant influence on it (see chap. 5.4 and Figure 6, 

and chap. 6.1 ). It can thus be concluded that increasing the direct measure of the atti

tudinal element will lead to an increase in behavioral intention which, in tum, will lead 

to an increase in intake, and that this operation should have a stronger positive impact 

on intention than increasing the direct measure of perceived behavioral control, al

though that would still be more promising than changing the subjective norm compo

nent. 

All these direct measures can be altered as a result of changes made to their 

underlying salient beliefs. The selection of particular beliefs, in order to "attack" 

(Ajzen, 2008, p. 4) them in the intervention, could be an easy task when relying simply 

on the conception that the qualitative elicitation study (cf. chap. 4) delivered salient 

beliefs held by the target population, which was in fact its purpose; but the effective 

sample size of the elicitation study was small (N = 40), and the beliefs derived from it 

were complemented by some of the results presented by Wiistefeld-Wiirfel (1999; see 

chap. 5.4). Therefore, in order to optimize the efficiency of the procedure, it was 

deemed advisable to use additional, empirically derived, criteria to select only the most 

promising of the 20 beliefs underlying attitude toward the behavior and of the 10 
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beliefs underlying perceived behavioral control (cf., e.g., Armitage & Conner, 2002); 

one of these criteria can be the size of the significant ~ weights from the regression 

analyses for the indirect, belief-based, measures predicting the direct measures (see 

chap. 5.4 and Tables 32 and 33). 

As was already pointed out in this text (see chap. 5.4 and 6.1), there are two 

major behavioral beliefs (referring to the aspects of fostering one's health and one's 

well-being) that predict the direct measure of the attitude toward mineral water intake, 

and two control beliefs (referring to the aspect of availability of mineral water in a 

person's habitat including his or her household) that predict the direct measure of 

perceived behavioral control. These four beliefs are positively correlated with their 

respective direct measures (see Appendix D, Tables D8 and D9); an intervention 

would aim at increasing the values of the behavioral beliefs or of the control beliefs. 

This can be achieved either by increasing behavioral or control belief strengths or by 

increasing the components by which these belief strengths are multiplied (i.e., out

come evaluations or control belief powers, respectively; Ajzen, 2008; Sutton, 2002). 

Given, however, the stronger impact of attitude toward the behavior on intention (as 

compared to perceived behavioral control; see Figure 6) and given the higher share of 

explained variance in the direct measure of attitude that is achieved by the indirect 

measures (as compared to perceived behavioral control; see Tables 32 and 33), pri

mary attention should be given to the attitudinal pathway. 

In a very similar vein, the PWM identified three weighted image components of 

mineral water that predict its intake: the same two aspects that emerged within the 

framework of the TPB (fostering one's health and one's well-being) and one referring 

to the calorie-free character of mineral water (see chap. 5.4 and 6.1). Although the 

focus of the TPB is on behavioral beliefs related to the consequences of mineral water 

intake as a behavioral act whereas in the framework of the PWM the focal point is the 

image of mineral water as a product, implications for interventions aimed at increas

ing mineral water intake are similar for both models. The PWM would suggest to 

increase the values of the three weighted image components by increasing the 

strengths of the beliefs that mineral water is a food product that fosters one's health 
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and well-being and that it is free of calories or by increasing the values of the evalua

tion of the situation in terms of how important each of these attributes is for beverage 

intake in the natural environments students are living in. Increasing product-related 

beliefs, in tum, requires a shift in the positioning or in the image of mineral water, that 

is, in its perception by the target group. 

The choice of an effective intervention method to be used in order to achieve a 

change in these dimensions "is where the investigator's experience and creativity 

comes into play .... We could consider persuasive communications, perhaps in the form 

of newspaper ads, flyers distributed in certain neighborhoods, or TV service messages. 

Alternatively, we might want to try face-to-face discussions, observational modeling, 

or any other applicable method" (Ajzen, 2008, pp. 2-3; see also 2005a). Basically, 

there are at least two strategies available for targeted interventions that are meant to 

address a subpopulation like university students in Germany: central and peripheral 

routes. 

Public health nutrition and social marketing campaigns often base their inter

ventions on central route persuasion which implies "a rational appeal to the consumer 

on the basis of factual information .... Public health nutrition campaign messages are 

often exhortations to healthy behaviours based on a logical thought process, with 

appeals to healthy eating behaviour on the principle of danger or damage to health" 

(Caraher & Landon, 2006, pp. 228-229). Interventions of this kind may increase 

knowledge or awareness, but whether they will lead to behavioral changes in a sub

population in the long run is uncertain (Caraher & Landon, 2006; Pudel & Westen

hOfer, 2003; cf. Bohner, 2001; Conner & Armitage, 2002; see also chap. 2.1). Periph

eral routes, in contrast, "are based on the principles of feelings and identification 

being as important in the decision-making process as logical processes .... Peripheral 

approaches are less likely to be about the food itself and more to do with the values, 

images [italics added], branding, value for money and social values surrounding the 

food" (Caraher & Landon, 2006, p. 229). The food and advertising industries appear to 

be quite successful when taking this approach, which nonprofit organizations may be 

advised to take as well in order to enhance the efficacy of their campaigns (cf. Pudel & 
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WestenhOfer, 2003). 

Apart from the option to change the strengths or powers of the control beliefs 

associated with the availability of mineral water in a person's habitat including his or 

her household, the present findings suggest that it may well be sensible to consider 

improving the actual availability of mineral water in students' habitats, provided such 

an action is within the scope of the person or organization carrying out the interven

tion. For example, mineral water producers might want to reconsider their distribution 

strategies or retailers their range of products on offer (cf., e.g., "Aktion 'Trinkfit -

mach mit"', 2008). Interventions of this kind may be presumed to be efficient when 

looking at other studies that had the reversed goal or finding, respectively, of reduced 

intake of food items including water when the effort to obtain them was increased 

(e.g., Engel!, Kramer, Malafi, Salomon, & Lesher, 1996; Meiselman, 2006; Meisel

man, Hedderley, Staddon, Pierson, & Symonds, 1994; see also Kassem & Lee, 2004). 

In addition, when tailoring a TPB-based intervention at the individual level, it 

might be worthwhile to encourage clients to form implementation intentions to make 

them more likely to actually enact the behavior they intend to perform. Implementation 

intentions may thus help to strengthen the relationship between intention and behavior. 

"Simply asking people when, where, and how they will carry out their intentions can 

greatly increase the likelihood that they will do so" (Ajzen, 2005a, p. 105; see also, 

e.g., Gratton, Povey, & Clark-Carter, 2007). 

Although "attempts to utilize the TPB to design interventions have been few 

and far between" (Conner & Armitage, 2002, p. 52), the TPB appears to be a promis

ing model for developing interventions and measuring their effects (e.g., Ajzen, 

2005a, pp. 136-139; Conner & Armitage, 2002, pp. 51-53; Fife-Schaw, Sheeran, & 

Norman, 2007; Hardeman, Johnston, Johnston, Bonetti, Wareham, & Kinmonth, 2002; 

Rutter & Quine, 2002a). 
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6.5 Perspectives for Future Research 

The present study was able to predict substantive shares of volume of mineral water 

intake in a sample of university students in Germany and managed to provide insights 

into the causes of interindividual differences in ingested volumes. A replication of the 

study would help to corroborate its findings; using a sample that is representative of 

the general population would make generalization of the findings possible. Setting up 

an intervention that tries to increase the values of the relevant beliefs in order to in

crease the dependent variables (i.e., intention to ingest mineral water and, eventually, 

mineral water intake) and evaluating its effectiveness would help to validate the pre

sent findings (cf., e.g., Ajzen, 2005a, p. 138; Conner & Armitage, 2002, pp. 50-51). 

The present data set offers the opportunity to analyze intake data and setting

related data intraindividually and exploratively over the 7-day data collection period; 

this source of information has not been exploited in the present context. For example, 

covariation of volumes of beverages ingested across the days and even within the days 

across the 6 intervals that each day was divided into would deliver volumetric 

information about the temporal structure of a participant's relevant set of beverages; 

this information could be aligned with the interval-related times that were spent at 

home or out of home, respectively, or with the starting time or location of meals 

respondents reported to have had (see the beverage diary in Appendix B2). 

Furthermore, the present data may allow for a rough estimation of an individual's 

ingested volumes of particular nutrients, for example, alcohol. 

Complementary objectives for further research into mineral water intake could 

be: (a) reinvestigation of determinants that did not tum out to be significant in this 

study but were found to have some predictive potential if operationalized more ade

quately (e.g., SES, physical activity, weather conditions, the spatial context of intake; 

see chap. 6.1 and 6.3), (b) investigation of "background factors" (Ajzen, 2005a, p. 

135) like dietary restraint that may be modeled as constructs external to the TPB but 

with a theoretically sound hypothesis about their relationships with the predictors of 

behavioral intention within the framework of the TPB, or (c) in-depth investigation of 
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mutual social interdependencies that affect mineral water intake between persons 

living together in the same household. 

It is clearly not permissible to prematurely generalize the present findings to 

any other beverage than mineral water. Determinants that were found to be unrelated 

to volume of mineral water intake in the present study may well be identified as im

portant predictors of ingested volumes of other beverages like, for example, alcoholic 

drinks, coffee, sodas, milk, or even tap water. The direction of influence of a specific 

predictor may also vary between beverages; dietary restraint, for instance, was found 

to be positively related to the image components of mineral water (see Appendix D, 

Table D13) but negatively to central image components of Coca Cola (Riepe & Lam

precht, 2001, p. 69). More research into the determinants of day-to-day intake of other 

beverages is thus warranted and will add supplementary pieces of information to the 

findings that this study has delivered so that, eventually, a comprehensive picture of 

the person- and situation-related determinants of beverage intake in general may 

emerge. 
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CHAPTER SEVEN 

Summary 

Since the beginning of humankind, eating and drinking have been amongst the most 

often repeated behavior patterns of all human beings. And throughout the history of 

humankind, in most regions and during most ages, everyday life was stamped by the 

experience of nutritional insecurity, shortage of foods, hunger, and famines. During 

their evolution, human beings have developed biological mechanisms and behavioral 

strategies to cope with nutritional insecurity and to counteract the recurring phases of 

food shortage. Thus, human beings are biologically and culturally well equipped to 

master the key task of searching for and finding food when there is general lack of it. 

However, in many countries including Germany, the environmental conditions 

for performing nutrition behavior have undergone dramatic changes since the end of 

World War II. Within a period of less than a life-span, these changes have been push

ing individuals ahead into a situation that their ancestors may have dreamed of as the 

land of cockaigne. As individuals are nowadays confronted with an overwhelming 

abundance of easily accessible food products, they are facing a new key task to ensure 

their physical survival: They are forced to make decisions between food products that 

are easily accessible in their natural environments. Unfortunately, individuals tend to 

be only badly prepared to cope with this new task. 

A huge and ever-growing body of published research results related to human 

nutrition behavior has become available in the mean time, yet these findings are still 

fragmentary, they lack integration and coherence, and little effort can be observed to 

bring them together. The present text reviews general principles that control human 

nutrition behavior as well as specific determinants of food choice and food intake 

under conditions of abundance that have been found to have some explanatory power 

in previous research. 
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One of the central questions that were raised in 197 5, the year when nutritional 

psychology was established in Germany, and which waits to be answered until today 

is: Why do people eat what they eat? Eating, in this context, encompasses normal, 

clinically inconspicuous, drinking behavior, a domain where less knowledge is avail

able compared to that of the intake of solid foods. While the main research objectives 

of nutritional psychology have been in the field of primary prevention of nutrition

related diseases, it is challenged to increase its efforts to explore and understand nor

mal eating and drinking behavior. Knowledge of everyday nutrition behavior may 

contribute to making preventive interventions more effective. 

The purpose of the present study was to add a piece of empirically derived 

information to the small amount of existing knowledge in the field of drinking behav

ior. And the central question that guided the conception of the study was: How can the 

obvious interindividual differences in the volume of mineral water intake, which can 

be observed between ordinary people in their natural environments every day, be 

explained by drawing upon available psychological theories, models, concepts, in

struments, and methods? The objective of this study was to check up on the usefulness 

of a number of person- and situation-related determinants that can be expected on 

theoretical grounds to have at least some potential for contributing to the analysis of 

these differences. 

Eight person-related determinants were identified that were considered to be 

useful to attain this goal: (a) knowledge of the composition of mineral water and how 

it is manufactured; (b) dietary restraint; (c) variety-seeking tendency; (d) food neopho

bia; (e) attitude toward eating, that is, the importance of eating as measured with scale 

1 of the Eating Behavior and Weight Problems Inventory; (f) mood and physical com

fort; (g) socioeconomic status; and (h) time spent on physical activities. Three situa

tion-related determinants were also addressed: (a) social interdependency of behavior 

and behavioral beliefs related to mineral water intake between persons living together 

in the same household, (b) the weather conditions and, in particular, the air tempera

ture, and (c) the relative share of time a respondent spent at his or her home or out of 

it, respectively. Moreover, four models of food choice were tested: (a) the theory of 
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planned behavior (TPB), (b) the theory of reasoned action (TRA), (c) an extension of 

the TPB, and (d) Pudel and Westenh6fer's model of cognitive decision making on 

foods (PWM). 

For a successful application of the TPB and the TRA, it is of vital importance 

to construct the scales with which the theories' constructs are measured in such a way 

as to make them comprise the existing accessible, salient beliefs regarding the target 

behavior in the population. In order to achieve this aim, the salient behavioral out

comes, normative referents, and control factors were ascertained empirically from the 

target population in a qualitative elicitation study prior to constructing the correspond

ing scales for the subsequent quantitative main study. 

The main study was set up as a prospective field study following a correlational 

research design. The main predictor variables were measured before the target behav

ior was performed and thus prior to the measurement of the dependent variables. 

Volume of beverage intake, in general, and that of mineral water intake, in particular, 

the target behavior, were ascertained in naturalistic settings as milliliters ingested per 

predefined interval by means of a 7-day structured diary. A naturalistic approach was 

chosen in order to ensure ecological validity and representativeness of the behavioral 

data. The dependent variables were intended to reflect actual behavior of persons 

ranging freely in their natural environments while retaining their daily routines. The 

quantitative main study was conducted between January and July 2002. 

The only criteria respondents had to meet to be eligible for participation in the 

study were (a) being enrolled as a student in a university and (b) not having partici

pated in a survey on beverage consumption within the past 12 months. Students of 

psychology, who were intended to make up ca 50% of the sample, received academic 

credit for their participation in the study; other students were paid an incentive (EUR 

26). The effective sample size was N = 179. 

Data obtained directly from the respondents were complemented by informa

tion derived from two external sources: (a) information about the habitual mineral 

water intake of other persons, if any, living together with a respondent in the same 

household as well as their behavioral belief strengths and outcome evaluations regard-

307 



ing mineral water intake were obtained; (b) weather information was gathered 

throughout the whole fieldwork time on a daily basis from the weather station at Ham

burg Airport. 

While the majority of the person-related determinants was not found to have a 

significant influence on volume of mineral water intake, the amount of knowledge of 

the composition of mineral water and how it is manufactured, the extent of dietary 

restraint, and the time spent on physical exercise could be established as single factors 

that exert a positive impact on day-to-day mineral water intake, although their influ

ences were only very weak. Regarding the situation-related determinants, neither the 

share of time students spent at their homes or out of them, respectively, nor the 

weather was related to the volume of mineral water students ingested. However, a 

clear picture of mutual social influence between the respondents, on the one hand, and 

the persons with whom they were living together in the same household emerged: 

Students and the persons they were living with partly shared the informational founda

tion of the attitude toward mineral water intake. Also, habitual mineral water intake of 

both groups and actual mineral water intake of the students were mutually interrelated 

at the behavioral level. 

Applications of the models of food choice demonstrated the usefulness of both 

the TPB and the PWM for modeling mineral water intake. According to the TPB, 

students tended to ingest high volumes of mineral water if they had a strong intention 

to do so. The strength of their intention, in tum, depended on the degree to which they 

held a favorable attitude toward ingesting mineral water and on the strength of the 

confidence they had in their capability of performing mineral water intake behavior 

(i.e., perceived behavioral control). The attitude toward the behavior was determined 

by the behavioral beliefs that mineral water intake fosters students' health and well

being; perceived behavioral control was dependent on the control beliefs students had 

regarding the availability of mineral water in their natural environments including their 

households. According to the PWM, three weighted image components related to 

mineral water turned out to determine the volume of its intake: being free of calories 

and fostering students' health and well-being. 
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It is speculated that there may still be a substantive influence of dietary restraint 

on mineral water intake, despite its weak direct impact on ingested volumes, but that 

this influence may be mediated at least by the beliefs underlying mineral water intake, 

because dietary restraint was found to be clearly correlated with the totality of both the 

behavioral beliefs in the TPB and the weighted image components in the PWM. 

Limitations of the methodology used in this study are discussed, and implica

tions for designing interventions based on the present findings as well as perspectives 

for future research are outlined. 
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Universitat Hamburg 
Fachbereich Psychologie 
Projekt: Dissertation von Carsten Riepe 
ws 01/02 

Vorbefragung 

Datum: 1______1_11______1______1/______1______11 

Ansprache der Tp: 

lnterviewnummer: /_/_/_/ 

Halla, ich komme vom Fachbereich Psycho Iogie. Wir machen dart eine 
wissenschaftliche Untersuchung zum Thema "Getrankekonsum im Alltag". Waren 
Sie bereit, mir dazu ein paar Fragen zu beantworten? Die Befragung dauert ca. 5 
Minuten, aile Antworten werden anonym ausgewertet. 

Wenn 'ja", weffer mit V1: 

V1 Sind Sie Student/in? 
- Ja 1 
- Nein 2 -> ENDE 

V2a Uste vorlegen! 
Hier habe ich eine Uste mit verschiedenen Getrankesorten. Welche dieser 
Getrankesorten nehmen Sie so im Laufe einer typischen Woche zu sich? Nennen 
Sie mir bitte aile Getranke, die auf Sie zutreffen. 
Nachfragen: 
Und welche anderen kalten oder warmen Getrfinke verwenden Sie auch noch? 

V2b Lisle /iegt weiter vor. 
Und gibt es auf dieser Liste Getrfinkebezeichnungen, mit denen Sie eigentlich gar 
nichts anfangen kDnnen, z.B. weil Sie sie hier zum ersten Mallesen oder weil Sie sie 
zwar kennen, aber gar nicht so genau wissen, was das eigentlich ist? 

Projekt: Dissertation von Carsten Riepe - Vorbefragung 

V2a V2b 

- Trinkmilch 1 1 
- Milchgetranke 2 2 
-Kaffee 3 3 
- Malz-/ Ersatzkaffee 4 4 
-Schwarzer I grOner Tee 5 5 
- Krauter-/ Fruchtetee 6 6 

- Mineralwasser 7 7 
- Quellwasser 8 8 
- Tafelwasser 9 9 
- Heilwasser 10 10 
- Leitungswasser 11 11 
- Aromatisierte Wasser 12 12 

- Limonaden I Brausen 13 13 
- Kalorienverminderte Limonaden 14 14 
- Bitter-Getranke 15 15 
- Cola-Getranke 16 16 
- Kalorienverminderte Cola-Getranke 17 17 
- Cola-Mix Getranke 18 18 

- Fruchtsaftgetranke 19 19 
- Kalorienverminderte Fruchtsaftgetranke 20 20 
- Fruchtsaftschorlen 21 21 
- Fruchtsafte 22 22 
- Fruchtnektare 23 23 
- Kalorienverminderte Fruchtnektare 24 24 

- Energy Drinks 25 25 
- Sportgetranke 26 26 
- Eistee-Getranke 27 27 
-Bier 28 28 
- Alkoholfreies Bier 29 29 
- Bier-Mischgetranke 30 30 

- Sonstige alkoholische Mischgetranke 31 31 
- Wein I Sekt 32 32 
- Weinschorle 33 33 
- Spirituosen 34 34 
- andere Getranke, und zwar 35 35 

(a) 

(b) 

(d) _______ _ 

- keine davon 36 36 



Projekt: Dissertation von Carsten Riepe- Vorbefragung 

V3 Jetzt m6chte ich Ihnen gerne ein paar Fragen zum Konsum von Mineralwasser 
stellen. Zunachst einmal, wie hi:iufig trinken Sie Mineralwasser? 
Uste vorlegen! 

- mehrmals taglich 
-ca. einmal am Tag 
-ca. 3 bis 6 mal in der Woche 
-ca. 1 bis 2 mal in derWoche 
- ca. 1 bis 3 mal im Mona! 
- seltener als einmal im Monat 

- nie 

V4 Wie kommt es, daB Sie nie Mineralwasser trinken? 
Nachfragen: Und gibt es noch andere GrOnde? 

Nach V4: ENDE des Interviews! 

1->VS 
2->VS 
3->VS 
4->VS 
5->VS 
6->VS 

7 ->V4 

VS Welche Vorteile sehen Sie darin, Mineralwasser zu trinken? Was ist gut daran? 
Nachfragen: Und gibt es noch weitere Vorteile? 

Projekt: Dissertation von Carsten Riepe - Vorbefragung 

V6 Und welche Nachteile sehen Sie darin, Mineralwasser zu trinken? Was ist nicht 
so gut daran? 
Nachfragen: Und gibt es noch weitere Nachteile? 

V7 Gibt es einzelne Personen oder lnstitutionen, die es begrUBen, wenn Sie 
Mineralwasser trinken? 
Nachfragen: Und gibt es noch weitere Personen oder lnstitutionen? 

VB Gibt es einzelne Personen oder lnstitutionen, die es nicht beg rUBen, wenn Sie 
Mineralwasser trinken? 
Nachfragen: Und gibt es noch weitere Personen oder Institution en? 



Projekt: Dissertation von Carsten Riepe - Vorbefragung 

V9 Welche Umstande rna chen es Ihnen Ieichter, Mineralwasser zu trinken? Anders 
gefragt, unter welchen Bedingungen trinken Sie htiufiger oder mehr 
Mineralwasser? 
Nachfragen: Gibt es noch weitere erleichternde Bedingungen? 

V10 Welche Umstande machen es Ihnen schwerer, Mineralwasser zu trinken? 
Anders gefragt, unter welchen Bedingungen trinken Sie seltener oder weniger 
Mineralwasser? 
Nachfragen: Gibt es noch weitere erschwerende Bedingungen? 

V11 Sagen Sie mir zum SchluB bitte noch, an welcher Hochschule Sie studieren. 

- Uni Hamburg 1 
-HWP 2 
- FHS Hamburg 3 
- TU Hamburg-Harburg 4 
- Musikhochschule 5 
- Kunsthochschule 6 
- Uni der Bw Hamburg 7 
- FHS der FHH 8 
-andere, und zwar: 9 

Projekt: Dissertation von Carsten Riepe - Vorbefragung 

V12 Welches Hauptfach studieren Sie dart? 

V13 Und im wievielten Fachsemester sind Sie jetzt im Wintersemester? 

lm 1_/__j. Semester 

V14 Wie all sind Sie? 
Alter: l__j_i Jahre 

V15 Geschlecht eintragen: 
-weiblich 
- mannlich 

Vielen Dank fOr das Interview, Sie haben uns mit lhren Angaben sehr geholfen! 
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Psychologisches Institut I - Projekt "Getrankekonsum im All tag" - 2002 

Datum: 1 __ 11 __ /1 __ 1 Uhrzeit: ____ _ Interviewnr. ______ _ 

Liebe(r) Untersuchungsteilnehmer(in), 
zun3chst einmal vielen Dank dafiir, daB Sie sich bereit erkHirt haben, an einer wissenschaftlichen 
Untersuchung zum Thema "Getr3nkekonsum im Alltag" teilzunehmen! Dieses Projekt wird am Fachbereich 
Psychologic im Rahmen der Dissertation von Dipi.-Psych. Carsten Riepe durchgefiihrt und von Prof. Dr. 
Lothar Huse betreut. 

Die Untersuchung liiuft in drei Schritten ab: 
I. Heute stellen wir limen eine Menge Fragen und bitten Sie, jede einzelne davon sorgfiiltig zu beantworten 
und keine auszulassen! Aullerdem erkliiren wir Ihnen, wie Sie 7 Tage lang mit Hilfe eines Trinktagebuchs 
lhren personlichen Getrankekonsum protokollieren sollen. Diese Voruntersuchung dauert ca. 90 Minuten. 
2. Wahrend der nachsten 7 Tage fiihren Sie dann das Trinktagebuch. 
3. AnschlieBend bitten wir Sie, noch einmal zu einer Nachuntersuchung zu uns zu kommen. Diese 
Untersuchung wird ca. 30 Minuten dauern. Dabei erhalten Sie auch Ihr Teilnahmehonorar bzw. Ihre Vp
Stunden bescheinigt. 

Aus organisatorischen Griinden bitten wir Sic, zunlichst nor die Fragen auf dieser Seite zu beantworten! 

VI Sind Sic inncrhalb der letzten 12 Monate schon einmal 
mm Thema "Gctrankekonsum im Alltag" befragt 
worden oder haben Sie selbst andere zu dicsem Thema 
heti·agt? 

V2a \Vicvlclc Pcrsoncn, Sie selbst eingeschlossen, leben zur 
Zeit stiinclig in Ihrem Haushalt? 

V2b Nur wenn "'mehr als 1 Person": 
Wicviclc Pcrsonen sind es gcnau? 

V2c Nur wenn "mehr als 1 Person": 
Und wieviele Pcrsoncn in Ihrem Haushalt sind 14 Jahre 
a\t oder ~ilter? 

V3 Giht es in lhrem Haushalt einen MeBhecher o.a., der 
Markierungen zum Abmessen von Fllissigkeiten hat? 

V4 Wcnn Sic [i.ir lhre Teilnahme an dicscr Untcrsuchung. 
a) ... als Psychologicstudent(in) Versuchspersonen
Stunden bescheinigt haben wollen, rnuB die 
lntcrvicwnumrner (obcn rcchts) mit cincr J oder 2 
hcginnen. 
h) ... cin Honorar von EUR 26,-- crhalten mochtcn, mull 
die Intcrvicwnummcr (obcn rechts) mit ciner 3 oder 4 
hcginnen. 
Hat die Interviewnummer auf diesern Fragebogen aus 
Ihrer Sicht die richtige Anfangsziffer? 

Markieren Sie Ihre Antworten mit 
einem Kreis urn die zugehOrigen Ziffern! 

bittc eintragcn: 

bitte cintragen: 

nein 1 
weiB nicht 2 # 

ja 3 # 

l Person (d. h. ich alleine) 1 
mehr als 1 Person 2 

Personen 

Personen # 

nein 1 # 
wcill nicht 2# 

ja 3 

nein 1 # 
ja 2 

Warten Sic, bis aile anderen Teilnehmer(innen) fertig sind. Blattern Sie noch nicht weiter! 
\V cnn Sie tnindcstens einmal cine mit# gekennzeichnete Antwort markiert haben, meld en Sie sich bitte beim 
Untersuchungsleiter! 



Gestern: Mo 1 Di 2 Mi 3 Do 4 Fr 5 Sa 6 So 7 DATUM: Int.nr. I 
1) Noticrcn Sie fiir jedes Zeitintervall. wieviel Sie GESTERN von welchen Getranken zu sich genommen haben (in Millilitern): 

Zeitintervall: 05:00-09:00 09:00- 12:00 12:00- 14:00 14:00- 17:00 17:00-20:00 20:00 · 05:00 

Trinkmilch ~ ~ ~ ~ ~ ~ ---- --·-----

Mi!chgetranke-t----~m=l+----~'n=l+----~'n~l+---- 1nl ml 1 ______ m--ll 

_ _ccK=a=f=fe'-'e-+----~m=l+-------m_l ml ml ml ~ 

--- Ersatz- I Malzka!Iee m-el r-____ m_1r-____ m---11 r-----m---11 r-____ m_lr-___ _llll_ 

--'-S-'-ch=w--"m'-'·L=e-'-r-'-l~g-_ril=·n=e=r--'T'--e'-'e-+-- ___ m_1 _____ m_l r-----m---11 r-----'-nl+ ____ ,_n_l r-------m1 
Krauter- I Friichtetee ml ml m1 ml m1 m1 

___ r_-ruchtsaftgetrtinke, Fruchtsafte I -nektare ml ml ml _!~ ____ ml -------'m-"1'-1 

Ka!oriet]Vcnninderte Fruchlsaftgctr. I -ne_k_ta_re-'-r-----m---11 r-----'-n--11 r-----'-''_111 ________ ,_nl_ ·------'-m'-"1+--------'m'-"1-1 

Fruchtschorlen ml ml ml ml ml ml 

----'L'-'i-"m-'-o=n=a=d-'-en=-'-I-=B=r=au-'--s'-'e-'-n-+ _____ m_l1 _____ m_1t-____ m_lt-____ m_lr-____ m_lt-_____ _l111 
____ Kaloricnverminderte Limonaden ml ml ml ml ml -~ 

_____ C_o_la_-_G_e_ll_·an_ke---1r-----'-n--11r-____ m---11r---- ml 1 ______ m __ l 1 _____ _.:om.:c1~----"m"-11 

K01loricnverminderte Cola-Getr~inke ml ml ml ml ml rnl 

_______ C_o_l_a_-M_ix_-_G_e_tr_·a_·n_k_e-t-----'-'n=1+------'-m'-"l+--------'m=1+--------'m-"l+--------'m=l+----~ 

___ __:E:::i~slc.:e.-:e-__:G:::_c-:-'l"'rac:·n=k:-c:___l------'-m'-"1+--------'m'-"1+-------'-'m=lt---------lllif-- m1 m1 

_____ _?ne,_r,-"g"-y--'D:::_r,_,i00nk00s::._· + ___ _:_m.:ol+ _____ cm'i1 f-------'m~1 ____ __:'=n=-j1 ____ __:m~1 ____ __:m='Jl 

Sportgetranke ml ml ml ml ml rnl 

Mineral wasser ml __ ..cmc:l 1 ____ __::mc::lt- ____ .:cm=lt-___ __::m.:clt---- _ ___l!ll_ 
Leitungswasser ml ml ml ml ml ml 

__________ B_i_e_r ml ml ___ ____l1lif---------'m=l+----~m=l+--- ml 

Alkoholfrcics Bier ~--------'m=1+-------'-'m=lj---- __ .:cm=lt-____ __::m.:cl~ ___ __::m.:c1+-----"m"-ll 

-----"B"-ie:::r---Mo:.._iccs:::c.:oh,_ge:ct"'ra=·n.:.:k:-e-+------'m~l ml ml ml ---"m-'-1+-------"m"-ll 

Wein I Sckt m1 ml ml l1ll _______ __ -'-m"-11 f------~==t 

Weinschorlc __ m~l ____ __:':::n'-ll ____ __c'=nl+---- ml ml+------'m=1'-l 

_____ Scmst_igc alkoholische M=ls:::c:..:h"ge:ct:::ra=·n=k::e-+ ____ ..::m:::l+-___ ....:.:m-=11 ml ml ml rnl 

Spirituosen ml ml ml ml ml ml 

~ ~ ~ ~ ~ ~ 
----"-'i---------'='-j---------'=t-------· --f----

(2) ____ _ ~ ~ ~ ~ ~ ~ 
----l------"'+-- -----------=+----=+-----=+----

(3) ~ ~ ~ ~ ~ ~ 

2a) Hahen Sie sich gestern iiberwiegend im Raum Hamburg (HVV Einzugsgebiet) aufgehalten? 

Ja l nein 2 --> Wo waren Sie iiberwiegend? Ort: __________ _ (Bundes-)land: _____ _ 

2h) Markicren Sie die Zeiten, in denen Sie sich gestern in Ihrem eigenen Haushalt aufgehalten haben (waagerechter Strich): 

15:00 o6,oo o7,no o~,oo 09:00 1o:oo u,oo 12:00 13:oo 14:00 15:00 16:00 17:00 1s:oo 19:oo 20:00 21,00 22:o0 23,oo 24:oo or:oo o2:oo o3,oo 04:oo 05:00 

!T-TL I J I L I I I I l I I T--CT I -~- .I~ 

3) Habcn Sie gestern ... 

a) ... gcfriihstiickt? 

ncin 1 ja 2 --> Beginn urn: 

b) ... zu )\;littag gegcssen? 

nein 1 ja 2 --> Beginn um: 

WENN "JA": 

Uhr 

Uhr 

c) ... in der Uni-Mensa zu Mittag gegessen? 
nein 1 Ja 2 

d) ... zu Abend gcgcssen? 

nein 1 ja 2 --> Beginn um: Uhr 
WENN".JA": 

Min. 

Min. 

Min. 

c) ... aufierhalb lhn·s cigenen Haushalts zu Abend gegessen? 

ncin 1 ja 2 --> wo genau: 

4) Und haben Sie gestern ... 

a) ... kiirperlich gearbeit (z.B. beruflich, im Haushalt I Garten)? 

nein 1 
ja 2 --> Daner: __ Std. __ Min. I Tatigkeit: _____ _ 

b) ... Sport betrieben (Saunabesuch eingeschlossenl"? 

nein 1 
ja 2 -->Dauer: Std. Min. I Sportart: 

5) Alles in aHem, wie war gestern ... 

a) ... Ihre kiirperliche Befindlichkeit? 

miserabel 1 2 3 4 5 6 7 ausgezeichnet 

b) ... Ihre Stimmnng? 

miscrabel 1 2 3 4 5 6 7 ausgezeichnet 

:f) Umvers1tat Hamburg. Psychologtsches Institut I - ProJekt "Getrankekonsum 1m Alltag"- 2002 



Auf dicser und den nachfolgenden Seiten linden Sie eine Reihe von Fragen, die Sie bitte in der vorgegebenen 
Reihenfolge beantworten. Lesen Sie die Fragentexte und die Uberleitungen zwischen den einzelnen 
Fragcnbliicken sorgfaltig durch und antworten Sie so, wie es Threm tatsachlichen Verhalten bzw. Ihren 
Meinungen und Ansichten entspricht. Wenn Sie sich bei vorgegebenen Antwortalternativen nicht fiir cine 
davon entscheiden kOnnen, dann antworten Sie so, wie es fiir Sic bzw. aus Ihrer Sicht noch am ehesten 
zutrifft. 

Wenn Sic vorgegebene AntwortmOglichkeiten markieren, dann tun Sic das bitte immer so, daB Sie urn die 
entsprcchenden Zahlen oder Symbole einen Kreis machen. Machen Sic keine Kreuze, das kann zu 
YliHverstlindnissen in der Auswertung fiihren! 

Bearbciten Sic diese Testmappe in Ihrem eigenen Tempo. Wenn Sie fertig sind, kOnnen Sic schon 
hinausgehen, auch wenn die anderen Teilnehmer noch nicht aile fertig sind. 

'Venn Ihnen irgendetwas in dieser Testmappe unklar ist oder wenn Ihnen noch cine Frage zum 
Trinktagebuch einfallen sollte, melden Sie sich bitte beim Untersuchungsleiter. 

HI lch habe die Anleitung gelesen und bin bercit, jcde 
Frage offen zu beantworten. 

H2 Wlc lange ist es her, daB Sie heute zuletzt etwas 
getrunken hahen? 

Markieren Sie Ihre Antworten mit einem Kreis 
urn die zugehiirigen Ziffern oder Symbole! 

stimme ganz und gar nicht zu 
stimme eher nlcht zu 2 

teilweise stimme ich zu. teilweise nicht 3 
stimme eher zu 4 

stimme voll und ganz zu 

ich habe hcute noch gar nichts getrunken 
vor mehr als 3 Stunden 2 

vor 2 bis 3 Stunden 3 
vor I his 2 Stunden 4 

vor 30 his 60 Minuten 5 
vor weniger als 30 Minuten 6 

ich trinke gerade etwas 7 



H3 Markicrcn Sic hicr aile Getranketypen, die Sie unter Trinkmilch 
kcinen UmsUinden zu sich nehmen wiirden, aus Mllchgetrlinkc 2 
welchen GrUnden auch immer. Kaffee 3 

Ersatz- I Ma1zkaffee 4 
Schwarzer I grliner Tee 5 

Krauter- I Friichtetcc 6 
Fruchtsaftgetrankc, Fruchlsiifle I -neklare 7 

Kaloricnverminderte Fruchtsaftgetr~inke I -
ncktare 8 

Fruchtschorlen 9 
Limonaden I Brausen 10 

Kaloricnverminderte Llmonadcn II 
Cola-Getr;inke 12 

Kalorienverminderte Cola-Getrtinke 13 
Cola-Mix-Gctranke 14 

Eistee-Getrlinke 15 
Energy Drinks 16 
Sportgctranke 17 

Mineral wasser 18 
Leitungswasser 19 

Bier 20 
A1koho1freies Bier 21 

Bier-Mischgetrtinke 22 
Wcinl Sekt 23 

Weinschorle 24 
Spirituoscn 25 

keinen dieser Getranketypen 27 

H4 \Vic hliufig trinken Sic im allgcmeincn (fast) nie I 
Mineral wasser? seltener als einmal im Vierteljahr 2 

an 1 bis 2 Tagen im Viertcljahr 3 
an 1 bis 3 Tagen im Monat 4 

an 1 his 2 Tagen in der Wochc 5 
an 3 bis 6 Tagcn in der Woche 6 

taglich 7 

H5 Und wie war das speziell in den letzten 4 Wochen? kclnmal 
Wie oft hahen Sic in dicser Zeit Mineral wasser sehr selten 2 
gctrunken? se!ten 3 

manchmal 4 
oft 5 

sehr oft 6 

H6 An wievielen der letzten 7 Tage haben Sie In den letzten 7 Tagcn habe ich an , 
Mineral wasser gctrunkcn? Gchcn Sic in Gedanken die 0 Tagen 0 
letzten sicben Tage durch, also die Zeit von gestern I Tag 
his heute vor einer Woche, und markieren Sie dann 2 Tagen 2 
die zutreffcndc Ant wort. 3 Tagen 

4 Tagen 4 
5 Tagcn 5 
6 Tagen 6 

allen 7 Tagcn 7 
... Mineral wasser getrunken. 



H7 Und welche Menge Mineral wasser haben Sie in den 
letzten 7 Tagen insgcsamt getrunken? Diese Fragc ist 
vielleicht schwierig ;.u beantworten, versuchen Sie 
trotzdcm cine realistische Schatzung abzugeben. 
Tragen Sie die Gcsamtrnenge in Millilitern ein. 
(Keinc von ... bis ... Werte!) 

den letzten 7 Tagen habe ich ca. 

Wenn Sie in den letzten 7 Tagen gar kcin 
Mineral wasser gctrunken haben. tragen Sie cine "0" 
Clll. 

ml 

... Mineral wasser g:etrunken. 

HS Geben Sie mit Hilfe der Skala an, inwieweit Sie der folgenden Aussage zustinunen oder nicht 
zustin1D1en. Sie ld)nnen Ihre Antwort abstufen, indem Sie dasjenige "X" zwischen den heiden 
Polen der Skala mit einem Kreis markieren, das lhrer Antwort am ehesten entspricht. 

H9 

lch habc in den letzten 7 Tagen einen hohen 
Anteil meines Fltissigkeitsbedarfs durch 

Mineral wasser gedeckt. 

stimme 
ganz 

nnd gar 
nicht zu 

X X X X X X 

Nachfolgend finden Sie eine Liste von Situationen, in denen man einen der aufgefiihrten 
Getranketypen ( oder auch gar kein Getrank) zu sich nehmen kann. Stell en Sie sich die 
Situationen nacheinander vor und markieren Sie dann fiir jede davon, welcher der 

stimme 
vollund 
ganz zu 

X 

Getranktypen fiir Sie in der jeweiligen Situation mit der grii6ten Wahrscheinlichkeit in Fragc 
kom1nt (mit einem Kreis urn das zugehOrige "X"). 

Fruchtsaft Mineral- Kaffee andcres gar kcin 
Nur 1 Markierung pro Zeile! wasser oder Tee Getrtink Getrank 

hcim Arbeiten I Lerncn fur die Uni X X X X X 

in dcr Unimensa X X X X X 

bcim Lcscn X X X X X 

beim Fernsehen I Video sehen X X X X X 

beim MusikhOren X X X X X 

auf einer Party I in gcselliger Runde X X X X X 

in einer Kneipe I Bar X X X X X 

in einem Fast-Food Restaurant I ImbiB X X X X X 

in einem Restaurant X X X X X 

wahrend einer Autofahrt X X X X X 

bei I nach dcm Sport X X X X X 

hei I nach korperlicher Arheit X X X X X 

zum Mittagessen X X X X X 

zum Abendessen X X X X X 



In den folgenden Fragen geht es urn die niichsten 7 Tage, also die Zeit von morgen his hente in 
einer Woche. 

H Wie ort planen Sie innerhalb der niichsten 7 Tage 
10 Mineralwasser 7U trlnkcn? 

H 
11 

An wievielen der niichsten 7 Tage beabsichtigcn Sic, 
Mineral wasser zu trinkcn? 

H Und wclchc Menge Mineral wasser beabsichtigen Sie 
12 in den ntichsten 7 Tagen insgesarnt zu trinken? 

H 
13 

Diesc Fragc ist wiederum nlcht leicht zu beantworten, 
vcrsuchen Sie trotzdem eine realistische Schtitzung 
abzugehen. Tragen Sic die Gcsamtmenge in 
Millilitcrn ein. 
(Kcine von ... bis ... Werle!) 
W cnn Sie in den niichsten 7 Tagen gar kein 
M ineralwasscr zu trinkcn heabsichtigen, tragen Sie 
cine "()" ein. 

An wieviclcn dcr niichstcn 7 Tage bcabsichtigen Sie, 
Sport zu treiben (Saunabesuche eingeschlossen)? 

H Und wieviele Stunden heabsichtigen Sie in den 
14 nlichsten 7 Tagen insgesarnt Sport zu trciben 

(Saunabesuche eingeschlossen)? 
Tragen Sic die Gesarntdaucr in Stunden und Minuten 
em. 

(Kcine von ... bis ... Angaben 1) 
Wenn Sic nicht die Absicht haben, in den nachsten 7 
Tagen Sport ~:u treiben oder in die Sauna zu gehen, 
tragen Sie "0 Minutcn" cin. 

Ich plane. innerhalb der niichsten 7 Tage . 
keinmal 

sehr selten 2 
selten 3 

manchmal 4 
oft 5 

schr oft 6 
... Mineral wasser zu trinken. 

Ich bcabsichtigc. in den nachstcn 7 Tagen an .. 
0 Tagen 0 

I Tag I 
2 Tagen 2 
3 Tagcn 3 
4 Tagen 4 
5 Tagen 5 
6 Tagen 6 

allen 7 Tagen 7 
... Mineral wasser zu trinken. 

In den ntichsten 7 Ta2:en beabsichtige ich ca. 

ml 

. Mineral wasser zu trinken. 

Ich beabsichtigc, in den niichstcn 7 Tagcn an .. 
0 Tagen 0 

1 Tag I 
2 Tagen 2 
3 Tagcn 3 
4 Tagen 4 
5 Tagen 5 
6 Tagen 6 

allen 7 Tagen 7 
... Sport zu treiben. 

In den niichsten 7 Tagcn beabsichtige ich ca. 

Stun den Minuten 

... Sport zu treiben. 



H 
15 

Denkcn Sie jet;:t bittc an kOrpcrliche Arbeiten, wie 
man sic z.B. im Beruf, irn Haushalt oder Garten 
vcrrichten kann. 
An wievielen der ntichsten 7 Tage beabsichtigen Sie. 
kOrperlich zu arbeiten? Lassen Sie dabei die Zeiten, 
in denen Sie "Sport treihen" (im Sinne der letzten 
heiden Fragcn) au/3en vor! 

H Und wievicle Stunden heabsichtigen Sie in den 
16 n~ichsten 7 Tagcn insgcsamt kOrperlich zu arbeiten? 

Trag-en Sie die Gesarntdauer in Stunden und Minuten 
ein (wiederum ohnc die Zeiten, in denen Sie evt. 
Sport trciben). 
(Keinc von ... bis ... Angabcn!) 
Wcnn Sie nicht die Absichl haben, in den nachsten 7 
Tagen kOrperlich zu arbciten. tragen Sie "0 Minuten" 
cin. 

Ich beabsichtige, in den ntichstcn 7 Tagen an .. 
0 Tagcn 0 

1 Tag 1 
2 Tagen 2 
3 Tagen 3 
4 Tagcn 4 
5 Tagen 5 
6 Tagen 6 

allen 7 Tagcn 7 
... khmerlich zu arbeiten. 

In den nachsten 7 Tagen beabsichtige ich ca. 

Stunden Minuten 

... k6rperlich zu arbeiten. 

H Geben Sie an, inwieweit Sie den folgenden Aussagen zustimmen oder nicht zustimmen. Sie 
17 kiinnen Ihre Antworten abstufen, indem Sie dasjenige "X" zwischen den heiden Polen der Skala 

mit eine1n Kreis markieren, das Ihrer Antwort am ehesten entspricht. 

stimme 
ganz stimme 

und gar voll und 
Ich babe die Absicht, in den niichsten 7 nicht zu ganz zu 
Tagen ... 

. .. eincn l10hen Anteil meines 
Pllissigkcitsbedarfs durch Mineral wasser zu 

dec ken. X X X X X X X 

... schr vie] Sport zu treiben. X X X X X X X 

.. schr vic! k6rperlich zu arbeiten. X X X X X X X 

H Geben Sie wieder an, inwieweit Sie den folgenden Aussagen zustimmen oder nicht zustimmen. 
IX Sie kOnnen Ihre Antworten erneut abstufen, indem Sie das fiir Sie am besten passende "X" 

zwischen den heiden Polen der Skala markieren. 

stimme 
ganz stimme 

und gar voll und 
In den niichsten 7 Tagcn nicht zu ganz zu 
viel Mineralwasser zu trinken ... 

... w~irc cine gute Sache. X X X X X X X 

... wurde keinen Spal3 mac hen. X X X X X X X 

... wi.irde mir schaden. X X X X X X X 

. wi:irc gcnau das Richtigc flir rnich. X X X X X X X 

... ware unangcnehm. X X X X X X X 



stimme 
ganz stimme 

undgar voll nnd 
In den nlichsten 7 Tagen nicht zu ganz zu 
viel Mineralwasser zu trinken ... 

... ware ein wertvoller Bestandteil mciner 
Ernlihrungsweise. X X X X X X X 

... w~ire vernli.nftig. X X X X X X X 

... w~ire unnOtig. X X X X X X X 

H Markicrcn Sie auch bier, inwieweit Sie den einzelnen Aussagen zustimmen oder nicht 
19 zustirmnen. 

stimme 
ganz stimme 

und gar voll und 
In den n3chsten 7 Tagen viel S~ort zu nichtzu ganz zu 
treiben ... 

. . ware cin wcrtvollcr Bestandteil meiner 
Gcsundheitsptlege. X X X X X X X 

... wtirde mir schaden. X X X X X X X 

... wlirdc keinen SpaS machen. X X X X X X X 

... ware einc gute Sache. X X X X X X X 

... ware unnhtig. X X X X X X X 

... ware unangenehm. X X X X X X X 

... wlire verni.inftig. X X X X X X X 

... w~ire genau das Richtige fUr rnich. X X X X X X X 

H Denken Sie bei den n3chsten Fragen an diejenigen Menschen oder Institutionen, deren 
20 :vieinungen oder Ratschliige im Bezug auf Erniihrungsfragen Ihnen persiinlich wichtig sind, an 

!Vlcnschen also, anf deren Urteil Sie beim Thema Erniihrung wert legen. Das konnen bei Ihnen 
viclleicht ganz andere Personen oder Institntionen sein als z.B. bei Ihren Kommiliton(inn)en. 
"\tlarkieren Sie auch bier, inwieweit Sie den einzelnen Aussagen zustimmen oder nicht 
zustimmcn. 

Die meisten J\.tlenschen oder 
Institutionen, deren Meinung zu 
Ernlihrungsfragen mir wichtig ist, ... 

... wi.irdcn cs bcgri.iBcn, wcnn ich cincn hohcn 

Anteil meincs tiiglichen Fliissigkcitsbcdarfs 
durch Mineral wasser decken wi.irde. 

... wi.irden cs untcrsti.it.t:en. wenn ich mOglichst 
oft anstclle anderer Getrlinke Mineral wasser 

trinken wi.irde. 

stinune 
ganz 

und gar 
nichtzu 

X 

X 

X 

X 

X X X 

X X X 

X 

X 

stimme 
voll und 
ganz zu 

X 

X 



stimmc 
ganz stinune 

Die meisten Menschen oder und gar voll und 
lnstitutionen~ deren Meinung zu nicht zu ganz zu 
Erniihrungsfragen mir wichtig ist~ ... 

.. wlirdcn mir raten, zusiitzlich zu meinem 
gegenw~irtigen Getriinkckonsum mehr 

Mineral wasser zu trinkcn. X X X X X X 

... findcn. daB es egal ist, wieviel Mineral wasser 
man trinkt. X X X X X X 

Vervollstandigen Sic jetzt die nachsten heiden Satze, indem Sie jeweils das aus Ihrer Sicht 
zutreffende ''X'' markieren. 

Nach meiner Einschiitzung trinken die meisten Menschen, 
deren Meinung zu Erniihrungsfragen mir wichtig ist, seiher ... 

eher selten X X X X X X X eher oft 

... Mineral wasser. 

Nach meiner Einschiitzung decken die meisten Menschen, 
deren Meinung zu Erniihrungsfragen mir wichtig ist, seiher einen ... 

eher geringen X X X X X X X eher l10hen 

... Anteil ihres tiiglichen Fliissigkeitsbedarfs durch Mineralwasser. 

H V ervollstiindigen Sie wieder die niichsten Siitze bzw. geben Sie wieder an, inwieweit Sie den 
21 einzelnen Aussagen zustimmen oder nicht zustinunen. 

X 

X 

ln den niichsten 7 Tagen wird meine Entscheidungsfreiheit dariiber, ob ich viel oder wenig Mineralwasser 
trinke, ... 

sehr klein X X X X X X X schr graB 

... sein. 

Es wiire fiir mich in den niichsten 7 Tagen ... 

~chr schwierig X X X X X X X sehr Ieicht 

... cinco hohcn Anteil meines Higlichen Fliissigkeitsbedarfs durch Mineralwasser zu decken. 

Oh ich in den ntichsten 7 Tagen viel Mineralwasser trinke. hiingt ... 

uberhaupt nicht X X X X X X X ausschlicG!ich 

... vun nllt· sdbst ab. 



stimme 
ganz 

und gar 
nicht zu 

Wenn ich wolltc, ware cs in den ntichsten 7 
Tagcn sehr Ieicht fi.ir mich, an jed em Tag 

mindestens einmal Mineral wasser zu trinken. X 

Ob ich in den ntichsten 7 Tagen viel 
Mineral wasser trinkcn werde oder nicht, htingt 

in hohem MaBe von anderen Menschen in 
meincr Umgebung ab. X 

Es liegt vor all em an den ~iuBeren Umstfulden, 
oh ich in den n~i.chsten 7 Tagcn vie! oder wenig 

Mineral wasser trinkcn werde. X 

W cnn ich in den ntichsten 7 Tagen 
Schwierigkeiten damit htitte, Mineralwasser fi.ir 

mcinen eigcncn Vcrhrauch zu besorgen, ware 
ich durchaus in der Lage, diese Schwicrigkeiten 

zu i.iberwinden. X 

H Wic sicher oder unsicher sind Sic, daB Sie in den 
22 n~ichsten 7 Tagen in der Lage wllren, eincn hohen 

i\nteil lhrcs taglichcn Fltissigkeitsbedarfs durch 
Mineral wasser zu decken? 

X 

X 

X 

X 

X X 

X X 

X X 

X X 

stimme 
voll und 
ganz zu 

X X X 

X X X 

X X X 

X X X 

vollkornmcn unsicher I 
sehr unsicher 2 
eher unsicher 3 

wcder unsichcr noch sichcr 4 
eher sicher 5 
sehr sicher 6 

vollkommcn sicher 7 

1-1 Geben Sie zu jeder der folgenden Aussagen wieder an, inwieweit Sie ihr zustimmen oder nicht 
23 zustimmen. 

stimme 
ganz stimme 

und gar voll und 
\lincralwasser ... nichtzu ganz zu 

.. kischt den Durst hcsscr als andere Getrtinke. X X X X X X X 

.. zu trinken macht nicht dick. X X X X X X X 

... ist gcschmacksneutral. X X X X X X X 

... i;;.t prcisgi.instiger als viele andere Getr~inke. X X X X X X X 

... LU trinken fOrdert meine Gesundheit. X X X X X X X 

. ist kalorienfrei. X X X X X X X 

.. versorgt meinen KOrpcr 
mit vielen Stoffen. die er benOtigt. X X X X X X X 

... zu trinken halt mich kiirperlich fit. X X X X X X X 

... zu trinken erfrischt mich. X X X X X X X 

... ist zuckerfrei. X X X X X X X 



stimme 
ganz stimmc 

und gar voll und 
Mincralwasser ... nicht zu ganz zu 

... pallt zu fast jeder Gclcgenhcit. X X X X X X X 

... ist langweilig. X X X X X X X 

... enthti.lt keine Vitamine. X X X X X X X 

... zu trinken Wrdert mein Wohlbefindcn. X X X X X X X 

... ist nicht still im Gcschmack. X X X X X X X 

... enthiill keine Schadstoffc. X X X X X X X 

... ist ein hygienisch einwandfreies Lebensmittcl. X X X X X X X 

... ist gut bckommlich. X X X X X X X 

... cnthiilt keinen Alkohol. X X X X X X X 

... ist ein qualitativ hochwertiges LebensmitteJ. X X X X X X X 

H Die folgcnden Satze beschreiben Eigenschaften, die ein Getrank aufweisen kann. 
24 V ervollstandigen Sic jed en dieser Siitze, indem Sie angeben, ob Sie die beschriebene Eigenschaft 

bei einem Gctr3.nk als ganz besonders negativ oder ganz besonders nositiv beurteilen. 
Ihre Antworten ]{Onnen Sic abstufen, indem Sic das Ihrer Bewertung entsprechende "X" mit 
einem Kreis ntarkieren. 

finde ich diese finde ich diese 
Eigenschaft Eigenschaft 

ganz ganz 
besonders besonders 

Bci eine1n Gctr3.nk. das ... negativ . nositiv. 

... preisgiinstigcr als viele andere Getr~inke ist, . X X X X X X X 

... meinc Gesundheit fOrdert, .. X X X X X X X 

... mcinen Khrper mit viclcn Stoffcn versorgt, 
die er beniitigt, ... X X X X X X X 

... den Durst besscr als andere Getrti.nke lOscht, .. X X X X X X X 

... mich nicht dick macht, . X X X X X X X 

... gcschmacksneutral ist, . X X X X X X X 

... kalorienfrci ist, . X X X X X X X 

... mein Wohlbcfinden fiirdcrt, . X X X X X X X 

... zuckcrfrei ist, . X X X X X X X 

. . /.U fast jcder Gclegenheit pallt, . X X X X X X X 



finde ich diese Iinde ich diese 
Eigenschaft Eigenschaft 

ganz ganz 
besonders besonders 

llei eine1n Gctr3.nk2 das ... negativ. positiv . 

. .. mich korperlich fit halt, . X X X X X X X 

... mich erfrischt, X X X X X X X 

... langweilig ist, . X X X X X X X 

.. . gut bekOnunlich ist, .. X X X X X X X 

... kcinen Alkohol enthalt, ... X X X X X X X 

... nicht sUB im Geschmack ist, . X X X X X X X 

... cin qualitativ hochwcrtiges Lcbensmittel ist, .. X X X X X X X 

... keine Vitamine enthtilt, . X X X X X X X 

... kcinc Schadstoffe enhiilt, ... X X X X X X X 

... ein hygienisch einwandfreies 
Lcbensmittel ist, ... X X X X X X X 



H Gcrade haben Sie uns mitgeteilt, inwiefern Sie die genannten Eigenschaften bei einem Getrank 
25 als negativ oder positiv beurteilen. Geben Sie jetzt an, wie wichtig jede einzelne dieser 

Eigenschaften bei Ihrer Entscheidung iiber die Verwendung eines Getranks in den nachsten 7 
Tagen insgesamt fiir Sie sein wird. 
Vervollstandigen Sic jedcn der folgenden Satze, indem Sie angeben, ob die beschriebene 
Eigenschaft bei der Entscheidung fiir oder gegen ein Getrank in den nachsten 7 Tagen fiir Sie 
pcrsOnlich, alles zusammengenmnmen, vollkormnen egal oder au8erordentlich wichtig sein wird. 
Ihre Antworten kOnnen Sie wie gewohnt abstufen. Lassen Sie die Linien rechts neben den 
Skalen zuniichst unheachtet. 

allcs in allem alles in allem 
Bei der Entscheidung tiber die vollkommen aullerordentlich 
V erwendung eines Getr3nks in den ~- wichtig. 
nachsten 7 Tagen ist mir die Frage, ob 

~ 

... meine Gesundheit fOrdert, . X X X X X X X 

... den Durst besser als andere Getrlinke lbscht, .. X X X X X X X 

... kalorienfrei ist, . X X X X X X X 

... meinen KOrper mit vielcn Stoffcn versorgt, 
die er benOtigt, . X X X X X X X 

.. geschmacksneutral ist, . X X X X X X X 

... prcisglinstigcr als viele andere Gctrtinke ist, . X X X X X X X 

... mich nicht dick macht, . X X X X X X X 

... mich erfrischt, X X X X X X X 

zuckerfrei ist, . X X X X X X X 

... zu fast jcdcr Gclegenheit paSt, X X X X X X X 

... mich korpcrlich fit halt. .. X X X X X X X 

langwcilig ist, .. X X X X X X X 

... nicht sUB im Geschmack ist, ... X X X X X X X 

... keine Schadstoffe enhalt, . X X X X X X X 

... kcinc Vitaminc enthalt. . X X X X X X X 

... mcin Wohlbefinden fiirdcrt, . X X X X X X X 

... keinen Alkohol enthiilt. X X X X X X X 

... cin qualitativ hochwertiges Lebensmittel ist ... X X X X X X X 

... ein hygienisch cinwandfrcics Lcbensmittcl ist, 
X X X X X X X 

... gut bekOmmlich ist, ... X X X X X X X 



H Gehen Sie die auf der vorherigen Seite bearbeitete Liste noch einmal durch nnd wahlen Sie 
26 diejenigen sechs Getrtinkeeigenschaften aus, die in den ntichsten 7 Tagen bei Ihrer Entscheidung 

tiber die Verwendung cines Getdinks am wichtigsten sein werden. 
Stufen Sie die Wichtigkeit dieser sechs Eigenschaften dadurch ab, daB Sie sie in eine Rangreihe 
bringen. Tragen Sie dazn bei der a us Ihrer Sicht wichtigsten Eigenschaft den Rangplatz "1" als 
Ziffer auf der Linie rechts neben der zugehorigen Skala ein. Die zwcitwichtigste Eigenschaft 
markieren Sie mit einer "2" auf der zugehOrigen Linie. Fahrcn Sie dann fort his zur 
sechstwichtigsten Eigenschaft. Sie konnen sich dabei an den Angabcn orientieren, die Sie gerade 
eben ge1nacht haben, indem Sie sich vor allem die Eigenschaften anschauen, bei denen Sie die 
am weitesten rechts liegenden "X" markiert haben. 
Vergeben Sie in jedem Faile genau sechs Rangpliitze und vergeben Sie keinen Rang doppelt! 

H Vervollstiindigen Sie jetzt jeden der folgenden Siitze, indem Sie angeben, ob die beschriebenen 
27 Personen oder Gruppen von Personen der Meinung sind, Sie sollten sehr wenig oder sehr viet 

Mineralwasser trinken. Stufen Sie Ihre Antworten bei Bedarf ah, indem Sie jeweils das aus 
Ihrer Sicht zutreffende "X" markieren. 

Mein(e) Lebenspartner(in) I Freund(in) ist der Meinung, ich sollte ... 

sehr wenig X X X X X X X schr viel 

... Mineralwasser trinken. 
(Hinwcis: Wenn Sie zur Zeit ohne Lebenspartner(in) I Freund( in) sind, 

machen Sie hier keine Angabe.) 

Mein(e) Mitbewohner(innen) ist I sind der Meinung, ich sollte ... 

sehr wenig X X X X X X X sehr viel 

... Mineralwasser trinken. 
(Hinwcis: Wenn Sie in cinem Einpersonenhaushalt Ieben oder lcdiglich mit Ihrcrn/r Lebenspartner(in) I Freund( in) 

zusammcn wohnen, mach en Sic bier keine Angabe.) 

Meine Eltern sind der Meinung, ich sollte ... 

sehr wenig X X X X X X X sehr viel 

... Mineralwasser trinken. 

Arzte(innen) und Erniihrungsberater(innen) sind der Meinung, ich sollte ... 

sehr wcnlg X X X X X X X sehr viel 

... Mineralwasser trinken. 

Freunde(innen) oder gute Bekannte. mit denen ich in die Kneipe I in die Disco I auf eine Partv oder Feier 
gehe, sind der Meinung, ich sollte ... 

::schr wcnig X X X X X X X sehr vie] 

... Mineralwasser trinken. 



Leute, die in von mir akzeptierten Medien fiber Ernlihrungsthemen berichten, 
sind der Meinnng, ich sollte ,., 

schr wenig X X X X X X X schr vic! 

... Mineralwasser trinken. 

Die Mineralwasserhersteller sind der Meinung, ich sollte ,., 

schr wenig X X X X X X X schr vic! 

... Mineralwasser trinken. 

H Gcben Sie wieder an, inwieweit Sie den folgenden Aussagen zustimmen oder nicht zustimmen. 
28 Hinweis ftir die crsten heiden Aussagen: 

Nur dann, wenn Sie zur Zeit kein(c)n Lebenspartner(in) hahen bzw. wenn Sie in einem 
Einpersonenhaushalt Ieben, machen Sie in der entsprechenden Zcilc zu "mcincs(r) Frcundcs(in) I 
Lehenspartncrs(in)" bzw. zu "Mithewohner(innen)" wieder keine Angabe. Wenn Sie nur mit Ihrem(r) 
Freund( in) I Lebenspartner(in) in einem Haushalt zusammenlebcn, machen Sic keinc Angabe zu 
"Mitbewohncr(inncn)". 
Machen Sie ansonsten zu jeder Personengruppe eine Angabe! 

stimme 
Bei der Entscheidung iiber die ganz stimme 
V erwendung cines Getrlinks bin ich im und gar voll und 
allgeineinen bereit: urich nach den nichtzu ganz zu 
Vorstellungen und Wiinschen , . 

. rneines(r) Frcundcs(in) I Lcbenspartners(in) 
zu richten. X X X X X X X 

... mciner Mitbewohner(innen) zu richten . X X X X X X X 

... von Arztc(innen) odcr 
Ernahrungsberater(innen) zu richten. X X X X X X X 

... von Mineralwasscrherstcllern zu richten. X X X X X X X 

... von Freunden(innen) oder guten Bekannten 
zu rich ten, mit denen ich in die Kneipe I in die 

Disco I aul' cine Party odcr Fcier gehc. X X X X X X X 

... von Leu ten zu richten, die in von rnir 
akzeptierten Medien tiber 

Ernllhrungsthcmen berichten. X X X X X X X 

... meiner Eltern zu rich ten. X X X X X X X 



H Gehen Sie wieder an, inwieweit Sie den folgenden Aussagen zustimmen oder nicht zustimmen. 
29 

stimme 
ganz stimme 

und gar voll und 
Fiir die niichsten 7 Tage nicht zu ganz zu 
erwartc ich •... 

. sehr warrnes Wetter. X X X X X X X 

... mich htiufig in dcr Uni aufzuhalten . X X X X X X X 

... daf.~ ich h~iufig in Situationen sein werde, in 
denen ich ctwas trinken mOchte und neben 

Mineral wasser noch andere Getrtinke zur 
Auswahl habe. X X X X X X X 

... hiiufig mit Freunden in geselliger Runde 
zusammen zu sein. X X X X X X X 

... eher klihlc bis kalte Auflcntemperaturen. X X X X X X X 

... hiiufig Sport zu treibcn. X X X X X X X 

... dafl ich standig und tiberall, 
\venn ich etwas trinken rnOchtc, auch 

Mineral wasser zur Verfiigung haben werde. X X X X X X X 

... daB mir oft warm scin wird. X X X X X X X 

... htiufig auf einer Party oder Feier zu sein. X X X X X X X 

... Jaf3 in meinem Haushalt sHindig 
Mineral wasser vorr~itig sein wird. X X X X X X X 



H Stell en Sie sich jetzt bitte vor, daB die folgenden Situationsbeschreibungen tatsiichlich in den 
30 nachsten 7 Tagen auf Sie persiinlich zutreffen wiirden. 

Teilen Sie uns mit, inwieweit es Ihnen injeder dieser Situationen eher schwerer oder eher 
Ieichter fallen wiirde, Mineralwasser zu trinken. Bei Bedarf konnen Sie Ihre Antworten wiedcr 
abstufen. 

wiirde es mir wiirde es mir 
eher schwer eher Ieicht 
fallen, viel fallen, viel 

Mineralwasser Mineral wasser 
Wenn cs in den n3.chsten 7 Tagen zu trinken. zu trinken. 
zutreffcn sollte, dall ... 

... ich hiiufig mit Frcundcn in geselliger Runde 
zusanunen bin .. X X X X X X X 

... mir oft warm ist, . X X X X X X X 

... ich htiufig in Situationen bin, in denen ich 
ct was trinken mOchtc und nehcn Mineral wasser 

noch andere Getrtinkc 1.ur Auswahl babe, . X X X X X X X 

... ich mich htiufig in der Uni auihalte, . X X X X X X X 

... die Aullentcmperaturen eher kiihl bis kalt 
sind,. X X X X X X X 

... ich st;indig und iiberall, 
wenn ich etwas trinken mOchte, 

auch Mineral wasser zur Verfiigung babe, . X X X X X X X 

... ich htiufig Sport treibe, X X X X X X X 

... ich h~iufig auf einer Party odcr Feler hin, . X X X X X X X 

... das Wetter sehr warm ist. X X X X X X X 

... in meinem HaushalL sttindig Mineralwasser 
vorrtitig ist, ... X X X X X X X 

H Geben Sie bci den niichsten Aussagen einfach nur an, ob sie aus Ihrer Sicht richtig oder falsch 
31 sind. Wenn Sic bei ciner Aussage unsicher sind, Inarkieren Sie die Antwort, die ll1nen mn 

wahrscheinlichsten erscheint. Lassen Sie keine Aussage aus! 

1\'Iineralwasser ... 
... enthiilt kcine Schadstoffe aus der Umwelt. 

... cnth~ilt immer Kohlcnstiurc, die nach dcm Einschenkcn in Bltischcn aufsteigt. 

... ist ein reines Naturprodukt und kann nichl industriell hcrgcstcllt werden . 

... ist ohne vorhcrgehende Auibercitung in eincm mikrobiologisch cinwandfreien Zustand. 

... darf bis LU 20% aulbereitctes Wasser aus Seen, Talsperren und Fliissen enthalten . 

... wird ausschlieBlich aus unterirdischen, vor Verunreinigungen geschi.itzten 
Wasservorkommen gewonnen. 

.. lii!3t sich im eigenen Haushalt aus Leitungswasser herstellen, indem man das 
Leitungswasser untcr Zuhilfenahme eines Sodasprudlers mit Kohlenstiure versetzt. 

Falsch 

X 

X 

X 

X 

X 

X 

X 

Richtig 

X 

X 

X 

X 

X 

X 

X 



Falsch Richtig 
.:\1incralwasser ... 

. .. wlrd nahezu so abgeflillt, wie es a us der Erde kommt. X X 

... muB direkt am Quellort in die fiir den Endverbraucher bestimmten GefiiBe abgeflillt 
wcrden. X X 

H Gehcn Sie wieder an, inwieweit Sie den folgenden Aussagen zustimmen oder nicht zustimmen. 
32 

stimme 
ganz stimme 

und gar voii und 
nicht zu ganz zu 

Wenn ich zum Essen ausgehe, probiere ich 
gcrne die ungcwOhnlichsten Spciscn aus, auch 

wcnn ich nicht sicher hin, daB ich sie mbgcn 
werde. X X X X X X X 

Bci der Zubercitung von Haupt- oder Zwischen-
mahlzcitcn probiere ich gerne neue Rezeptc aus. X X X X X X X 

Ich bin schr auf mcine Gesundheit hedacht. X X X X X X X 

Es macht Spaf3, Lebensmittel auszuprobicren, 
die ich nicht kenne. X X X X X X X 

Jch bezweitle. daB ich cs schaffe. wirklich 
gesund zu essen. X X X X X X X 

E:-. interessiert mich sehr, was fUr Speisen die 
Mcnschcn in andcren Landern essen. X X X X X X X 

Ich achle sehr auf meine Gesundheit. X X X X X X X 

Ich esse gcrnc exotische Speisen. X X X X X X X 

Gcric:htc auf einer Speisekarte, die ich nicht 
kcnnc, machcn mich ncugierig. X X X X X X X 

Ich esse am liebsten Lebcnsmittelprodukte, die 
mir vcrtraut sind. X X X X X X X 

\Venn ich mir vornehme. gesund zu essen, dann 
haltc ich das auch durch. X X X X X X X 

[ch hin ncugierig auf Lebensmittelprodukte, die 
mir nicht vertraut sind. X X X X X X X 

Es fi:illt mir schwcr. sttindig auf meine 
Erntihrung zu achten. X X X X X X X 



H Lesen Sie die folgenden Aussagen genau durch und beantworten Sie bitte jede Frage sorgfiiltig 
33 und miiglichst schnell. Lassen Sie keine Frage aus! 

Wcnn ich die Kalorienmenge erreicht habe, die ich mir als Grenze gesetzt habe, gelingt es 
mir meistens. mit dem Essen aufzuh6ren. 

Ich esse absichtlich kleine Portionen, um nicht zuzunehmen. 

Das Leben ist zu kurz, urn sich auch noch mit Dia.t herumzuschlagcn. 

Bei den lib lichen Nahrungsmitteln kenne ich ungcfiihr den Kaloriengehalt. 

Wenn ich wahrcnd einer Dilit "slindige", dann haltc ich mich anschlieBend beim Essen 
zuriick, um wiedcr auszugleichen. 

Essen macht mir viel Spaf3, und ich will es mir nicht durch Kalorienziihlen oder 
Gcwichtskontrollen verderben. 

1-Iaufig hOre ich auf zu essen, obwohl ich noch gar nicht richtig satt hin. 

Ich halte mich bcim Essen bewuBt zuriick, urn nicht zuzunehrnen. 

Ich esse alles, was ich mbchte und wann ich es will. 

Jch zahle Kalorien, urn rnein Gewicht unter Kontrolle zu haltcn. 

Bestimmte Nahrungsmittel mcidc ich, weil sie dick machen. 

lch achte sehr auf rneine Figur. 

VYenn Sic zuviel gegessen haben. bringcn Sie Gcwissensbisse dazu. sich 
chcr zuriickzuhaltcn? 

Achtcn Sie darauf, daH Sic keincn Von·at an verlockenden Lebensmitteln 
haben'' 

Kaufen Sic haufig kaloricnarrnc Lebcnsrnittel? 

Essen Sic bcwuHt Iangsam, um Ihre Nahrungsaufnahmc einzuschranken? 

Wie hiiufig konnnt cs vor, daf) Sie bewuBt weniger essen. als Sie gem 
miichten? 

Wtirden Sie Ihre Lebensweise andern, wenn Sie eine 
GewichtsveramleiuHg vu11 [Uuf Pfuml fe,..,blcllLeu? 

Achten Sie dm·auf, was Sie essen? 

immer oft 

X X 

X X 

X X 

X X 

X X 

ziem· 
sehr lich 

X X 

X X 

trifft 
nicht trifft 

zu zu 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

selten nie 

X X 

X X 

X X 

X X 

X X 

etwas nein 

X X 

X X 



II Krcuzcn Sic an. was auf Ihr EBverhalten zutritft Ich esse, was ich will, wann ich wilL 
34 (nur cine Ant wort): Ich esse gewi:ihnlieh, was ich will, wann ich will. 2 

Ich esse oft, was ich will, wann ich will. 3 
Ich halte mich cbenso oft zuri.ick wie ich nachgebe. 4 

Ich halte mich gewi:ihnlich zuriick, gcbe selten nach. S 
Ich halte mich durchweg zurtick, gebe nicht nach. 6 

H Wic hi:iufig haben Sic bereits Schlankheitsdiaten 1 - 3 mal I 
35 gemacht? 4 - 8 mal 2 

9-15 mal 
mehr als 15 mal 4 

in regelmaHigcn Abstanden 5 
ich haltc so gut wie immer Di~it 6 

noch nie 7 

H Geben Sie wieder an, inwieweit Sie den folgenden Aussagen zustimmen oder nicht zustimmen. 
36 Sie konnen Ihre Antworten bei Bedarf wieder abstufen. 

stimme 
ganz stimme 

und gar voll und 
lch bin mir sicher ~ mich auch dann nicht zu ganz zu 
gcsund erniihren zu kOnnen~ wenn ... 

... ich im Restaurant hin. X X X X X X X 

... ich auf cinem grOBeren Fest bin. X X X X X X X 

. Wochenenden I Feiertagc sind. X X X X X X X 

... ich von Freunden(innen) oder Bekannten 
cingeladen bin. X X X X X X X 

... ich kcine Zeit habe, mich um den Einkauf und 
die Zubcrcitung von Essen zu ktimmern. X X X X X X X 

... ich nicht auffallen will. X X X X X X X 

H Nun bitten wir Sie, zu einigen weiteren Aussagen Stellung zu nehmen. Sie haben dabei die 
37 :Vloglichkeit, jcder Aussage stark(+++), mittel(++) oder schwach (+) zuzustinunen oder sie 

schwach (-),mittel(--) oder stark(---) abzulehnen. Markieren Sie bitte jeweils das zugeordnete 
"X", das Iluer pcrsOnlichen Meinung am besten entspricht. 

sehr sehr 
falsch richtig 
(---) (--) (-) (+) (++) (+++) 

Ich komme mir machmal tatcn- und idccnlos vnr. X X X X X X 

Mehrdeutige Situationen mag ich nicht, da ich nicht 
wciB, wie ich mich vcrhaltcn soiL X X X X X X 

lch wcil.l oft nicht, wie ich meinc Wiinsche verwirklichen 
soll. X X X X X X 

Tch kenne viele MOglichkeiten, mich vor Erkrankungen 
zu schiitzen. X X X X X X 



sehr sehr 
falsch richtig 
( ~~~) ( ~~) (~) (+) (++) (+++) 

Tn unklaren oder gefahrlichen Situatlonen weiB ich 
lmmer, was ich tun kann. X X X X X X 

Manchmal wciB ich libcrhaupt nicht, was ich in einer 
Situation machen soli. X X X X X X 

Auch in schwierigen Situationen fallen mir immer viele 
Handlungsaltcrnativen ein. X X X X X X 

Flir die LOsung von Problemen fallen mir immer viele 
Moglichkeiten ein. X X X X X X 

H Geben Sie wieder an, inwieweit Sie den folgenden Aussagen zustimmen oder nicht zustimmen. 
38 

stimme 
ganz stimrne 

und gar voll und 
nicht zu ganz zu 

Ftir mich ist Essen ein wescntlichcr Teil 
der Lebensfreude. X X X X X X X 

lch probiere st3.ndig neue und vcrschiedenartige 
Speisen aus. X X X X X X X 

Essen gehOrt zu den schOnsten Seiten 
des Lebens. X X X X X X X 

Tch babe kein V crtraucn zu unhekannten 
Speisen. X X X X X X X 

lch nehme das Essen nicht besonders wichtig. X X X X X X X 

VvT cnn ich nicht genau weiG, wclche Zutaten in 
einer Spcise sind, probiere ich sie nicht. X X X X X X X 

Es geht nichts tiber gutes Essen; ich bin bereit, 
auch einigcs datur aufzuwcnden. X X X X X X X 

Ich mag Speisen aus anderen Ltindern. X X X X X X X 

Ftir cin gutes Essen lasse ich gern alles stchcn 
und liegen. X X X X X X X 

FremdU:indische Speiscn sehen meist so seltsam 
auc, da(l. it:h sie kn.um essen mag. X X X X X X X 

Cutes Essen macht das Leben erst lebcnswert. X X X X X X X 

Bci ciner Einladung zum Abcndcssen 
probiere ich auch Gcrichte aus, 

die mir nicht vertraut sind. X X X X X X X 



stimme 
ganz stimme 

undgar voll und 
nicht zu ganz zu 

E-.;scn halte ich fiir einc zicmlich gleichgiiltige 
Angclegcnheit. X X X X X X X 

lch babe ein ungutes Gcfi.ihl, wcnn ich Speisen 
c:-,sc, die ich .t:uvor noch nie probiert hatte. X X X X X X X 

,\uf die Mahlzeiten freue ich mich inuner schon 
cine ganzc Weile vorher. X X X X X X X 

lch bin schr wiihlerisch bei der Auswahl dcr 
Speisen, die ich esse. X X X X X X X 

1\.ur ein hesondcrs schmackhaftcs Essen kann 
ich mich richtig frcuen. X X X X X X X 

Tch esse fast alles. X X X X X X X 

Flir mich ist das Essen nicht so wichtig; ich esse 
nur. wei! Essen zum ttiglichen Leben gehOrt. X X X X X X X 

Ich probiere gerne mal neue, ausltindische 
Restaurants aus. X X X X X X X 

Hiermit ist die Befragung fiir heute beendet. Wenn Sie aile Fragen beantwortet haben, dann 
schliellen Sie dicse Testmappe bitte jetzt und lassen Sie sie an Ihrem Platz liegen. 
AnschlicUend kOnncn Sie schon hinausgehen. 
Vergessen Sie aber nicht, das Trinktagebuch mitzunehmen! 
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Universitat H~mburg 

Psychologisches Institut I 
Projekt "Getraukekonsum im Alltag" 
Dip I.-Psych. Carsten Riepe, Tel. ............ oder ........... . 

Durchfiihrung der Protokollierung 

Liebe(r) Untersuchungsteilnehrner(in), 

bitte beachten Sie bei der Teilnahrne an unserer Untersuchung die folgenden Hinweise: 

I. Protokollieren Sie die von Ihoen selbst konsumierten Getranke und deren Mengen an 7 aufeinanderfolgenden 
Tagen. Der erste Protokolltag ist morgen, der letzte heute in einer Woche. Jeder Protokolltag beginnt und endet 
urn 5.00 Uhr morgens! Das Trinktagebuch enthalt 8 Protokollbogen, einen fur jeden Tag und zusatzlich noch 
einen als Ersatz, falls Sie einen Protokollbogen verderben sollten. Fiihren Sie das Trinktagebuch moglichst 
immer bei sich, dann kiinnen Sie Ihre Eintragungen iiberall dart vomehrnen, wo Sie sich gerade aufhalten. 

2. So bald Sie einen Protokollbogen fertig bearbeitet haben, nehrnen Sie iho aus dem Tagebuch heraus und 
sleeken iho in einen der braunen Umschlage. Dadurch liegt im Tagebuch immer das aktuelle Protokoll zuoberst. 
Bringen Sie den Umschlag mit den bereits ausgefullten Protokollen nach der Halfte der Protokolltage in das 
Psychologische Institut I, Von-Melle-Park II, 2. Stock(!) 
und werfen iho dart in den graBen Briefkasten rechts neben der Glastiir. 

3. Markieren Sie auf jedem neu begonnenen Protokollbogen a ben links den jeweiligen Wochentag mit einem 
Kreis urn die zugehOrige Ziffer und tragen Sie a ben rechts das Datum ein. 

4. Nehrnen Sie die Eintragungen im Abschoitt I) immer amEnde der angegebenen Zeitintervalle vor, also urn 
9:00, 12:00, 14:00, 17:00, 20:00 Uhr und noch einmal, wenn Sie sich zur Nachtruhe begeben. Sollten Sie einen 
dieser Termine nicht wahrnehrnen kiinnen, helen Sie die Eintragungen so bald wie moglich nach! Die Angaben in 
den Abschoitten 2a) bis 5) machen Sie am besten erst amEnde des Tages. Machen Sie nie Angaben im voraus, 
sondem innner nur im nachbinein fur bereits verstrichene Zeiten. Wenn Sie vorgegebene Antwortmoglichkeiten 
markieren, dann tun Sie das bitte immer, indem Sie einen Kreis urn die zugehiirigen Kennziffem machen; nichts 
ankreuzen! 

5. Von besonderer Wichtigkeit sind lhre Angaben imAbschoitt I) des Protokollbogens. 
- Tragen Sie dart die von lhoen konsumierten Trinkmengen spaltenweise flir jedes Zeitintervall in Millilitem ein. 
- Wenn Sie von einem Getranketyp nichts getrunken haben, lassen Sie das zugehorige Feld einfach frei. Wenn 
Sie in einem ganzen Zeitintervall iiberhaupt nichts getrunken haben, lassen Sie alle Felder der betreffenden 
Spalte frei. 
- Sollten Sie etwas getrunken haben, was Sie in der Getrankeliste nicht zuordnen konnen, verwenden Sie hierftir 
die letzten drei Zeilen des Schemas ("Andere Getranke"). Notieren Sie dann links im Schema den Namen des 
Getrlinks. 
- Die Trinkmengen so lien moglichst genau protokolliert werden. Am leichtesten ist dies bei vollstlindig 
getrunkenen Verkaufseinbeiten, z.B. Dosen oder Flaschen aus dem Supermarkt oder Getrlinken in der 
Gastronomie. Deren Inbaltsmengen stehen entweder auf dem Packungsetikett oder dem Glas (Eichstrich) oder 
auf der Speisekarte. Bei der Verwendung von TrinkgefaBen im Haushalt oder auf der Arbeitsstelle ist das 
Schlitzen der getrunkenen Mengen schwieriger. Wir bitten Sie deshalb, den Inbalt der von Ihoen iiblicherweise 
zurn Trinken verwendeten GefaBe (Tassen, Glaser, Becher usw.) vor Be ginn der Protokollierung mit Hilfe eines 
MeBbechers zu bestimmen. (Soli ten Sie einen MeBbecher leihweise von uns erhalten haben, dann geben Sie iho 
amEnde der Protokollierung wieder zuriick.) Hier noch einige Trinkgeflille und deren typische 
Fassungsvermogen: Tasse (ca. 125 ml); Glas (ca. 200 ml); Becher, wie sie z.B. in der Mensa fur Kaffee 
verwendet werden, (ca. 250 ml). 

6. Sollten in Ihrem Haushalt noch weitere Personen Ieben, die mindestens 14 Jahre all sind, wiirden wir uns 
freuen, wenn Sie jeder dieser Personen einen Kurzfragebogen iiberreichten. Er hilft uns, den Getrlinkekonsum in 
Ihrem Haushalt besser zu verstehen. Dazu saUte jede(r) Ihrer Mitbewohoer(innen) den Fragebogen einzeln fur 



sich bearbeiten, ibn dann in den weiBen Umschlag sleeken und an Sie zuriickgeben. Bringen Sie bitte aile 
ausgefiillten Fragebiigen zur Nachuntersuchung mit! 

7. AbschlieBend bitten wir Sie, sich in den 7 Protokolltagen genau so zu verbal ten, wie Sie es obne Teilnahme an 
dieser Untersuchung getan hiitten. Die Auswertung findet vollstiindig anonym statt! Bitte unterhalten Sie sich mit 
anderen miiglichst wenig iiber die Untersuchung und widmen Sie Ihr nicht mehr Aufmerksamkeit als fur die 
korrekte Durchfiihrung unbedingt niitig ist. 

8. Tragen Sie hier den Termin Ihrer Nachuntersuchung ein: 

Tag:------- Datum:-------- Ort: _____________ _ 

Bringen Sie zu diesem Termin folgende Dinge mit: 
-Aile noch in Ihrem Besitz befindlichen Protokollbogen, auch wenn sie leer sind (Ersatzbogen) 
-Falls zutreffend: Den von nns iiberreichten Mellbecher 
-Falls zutreffend: Aile ausgefiillten Kurzfragebogen Ihrer Mitbewohner(innen) 

Soli ten wiihrend der Protokollierung Fragen oder Probleme auftauchen, so rufen Sie bitte Carsten Riepe unter 
einer der oben genannten Telefonnunrmem an. 

Fiir Ihre Mitarbeit danken Ihnen ganz herzlich 
Prof. Dr. Lothar Buse und Dip!.-Psych. Carsten Riepe 

KURZFASSUNG 

- Messen Sie das Fassungsvermogen der in Ihrem Haushalt I auf der Arbeit benutzten TrinkgefaBe a us! 

- Protokollieren Sie Ihren gesamten Getriinkekonsum wiihrend der niichsten 7 Tage und 
beantworten Sie aile iibrigen Fragen auf den Protokollbogen! 

- Ermuntern Sie moglichst aile Ihre Mitbewohner(iuuen), die 14 Jahre oder alter sind, einen 
Kurzfragebogen auszufiillen! 

- Geben Sie aile bereits bearbeiteten Protokolle nach der Hiilfte der Protokolltage zuriick (Adresse s.o.)! 

- Kommen Sie zum verabredeten Terrnin zur N achuntersuchuug uud bring en Sie aile Materialien mit 
(s.o.)! 

-Essen, trinken und Ieben Sie ganz so, wie Sie es ohne die Protokollierung getau hiitten! 

- Bei Fragen oder Problemen melden Sie sich bitte umgehend (Telefonnr. s.o.)! 



1. Protokolltag: Mo I Di 2 Mi 3 Do 4 Fr 5 Sa 6 So 7 DATUM: Int.nr. 

I) Noticren Sie fiir jedes Zeitintervall, wieviel Sie von welchen Getriinken zu sich genommen haben (in Millilitern): 

Zeitintervall: 05:00 • 09:00 09:00- 12:00 12:00 • 14:00 14:00- 17:00 17:00-20:00 20:00 • 05:00 

Trinkmilch ml ml ml ml ml rnl 

Mi~c~ctr~~k::e'--+-----""+----___c'--+ ____ _:cc+-___ ___c'--+----=+-----c"'-ml ml ml ml ml ml 

Kaffee ml ml ml 
f-~ 

ml ml 

Ers_a_tL_-_I_M<tJ7katfce,-+------=+-----="'-f------=+-----="'-f-ml ml ml ml ml 
---~-

Schwarzer I grtiner Tee 
~-~---~- ___cc~c=:cc:_:__c~=:_:_:"---j------"'+----=f 

ml ml ml 

Krauter- I Fri.ichtctee 

___ Fruc~tsartgetr~inke, Fruchts~i.fte I -ncktarc 

Kaloricnvcrmindertc Fruchtsaftgetr. I -nektarc 

Pruchtschorlen 

---

Limonaden I Brausen 

Kaloricnvcrminderte Limonaden 

Cola-Gctriinkc 

Kaloricnverminderte Cola-Getr~inke 

Cola-Mix -Getranke 

ml ml 

ml ml -----
ml ml 

---~-

ml ml 

ml ml ------
ml ml 

~---~---~ 

ml ml -----------f--
rnl ml 

ml ml 

ml 

ml 
f--~ 

ml 
r-~-----

ml 

ml 
f-

ml 

ml 

ml 
~------

ml 

ml ml 

ml ml 

ml ml 
----

ml ml 
--~ 

ml ml 

ml ml 
-----

ml ml 

ml ml 

ml rnl 

ml ml 

ml 

I 
ml 

ml 

ml 

ml 
f----

ml 

ml 

ml 

ml 

ml 

ml 

ml - r-----~~~ ---- - --------- ------~- ----- ~--~~--

Eistcc-Gctriinke 

Energy Orin~~ 

Sportgetrtinke 

Mineral wasser 

ml 
---··--

ml 

rnl 

ml 

ml 
c---~~ ~~ 

ml 

ml 

ml 

ml ml ml ml -----
ml ml rnl rnl 

rnl ml ml ml 

ml ml ml ml 
-·-f-----~--~ ----~~--- -----·-r-~ -~-

Leitungswasscr ml ml ml ml ml rnl 

Bier ml ml ml ml ml ml 
-~-------- -- -~~~-

Alkoholfreies Bier ml ml ml ml ml ml ---- ---+-----r---~r----+-----+----r----
Bier-Mischgetranke 

Wcin I Sekt 

Weinschorle 

__ ---~_gn~t!gc alkol:t_?lischc Mischgctra~ 

Spirituoscn 

A~1dcre Getrankc (bittc cintr~~cn):. 

(I) 

(2) 
--------

(3) 

ml ml 
-~ 

ml ml 

ml ml 

ml ml ----f---
ml ml 

ml ml 

rnl ml 

ml ml 

ml ml ml 
f-----

ml 

ml ml ml ml 

ml ml ml ml 

ml ml ml ml 
-~-

ml ml ml ml 

-·------------ --

ml ml ml ml 

rnl ml ml rnl 
--~-

rnl ml ml ml 

2a) Haben Sie sich hcute iiberwicgend im Raum Hamburg (HVV Einzugsgebiet) aufgehaltcn? 

Ja 1 ncin 2 --> Wo waren Sie iiberwiegend? Ortc ___________ (Bundes-)Iande ______ _ 

2b) lVIarkiercn Sie die Zciten. in denen Sie sich heute in Ihrem eigenen Haushalt aufgehalten haben Cwaa2:ercchter Strich): 

15:011 o6,oo o?,oo os,oo 09:00 1o,oo u,oo 12:00 13,oo 14:00 1s,oo 16,oo 17:00 ls,oo 19,oo 20:00 21,oo zz,oo 23,oo 24,oo ol,oo oz,oo o3,oo o4,oo 05:00 

l=r: .r:::='"~ I I I I ! I I I I I I I T----- -l--1~==:1 

3) Habcn Sie heute ... 

a) ... gefriihstiickt'! 

nein 1 ja 2 --> Bcginn um: Uhr Min. 

b) ... zu :\1ittag gcgcsscn? 

ncm l ja 2 --> Bcginn um: Uhr Min. 
WENN ".JA": 

c) ... in dcr Uni-Mcnsa zu Mittag gcgcsscn? 

ncin 1 ja 2 

d) ... zu Abend gegessen? 

ncin 1 ja 2 --> Beginn um: Uhr Min. 

WENN "JA": 

c) ... anHcrhalh lines eigenen Haushalts zu Abend gegessen? 

m~in 1 ja 2 --> wo gcnau: 

4) Und haben Sie heute ... 

a) ... korperlich gearbeit (z.B. beruflich. im Haushalt I Garten)? 

nein 1 
ja 2 -->Dauer: __ Std. __ Min. I Tiitigkeitc _____ _ 

b) ... Sport betrieben (Saunabesuch eingeschlossenl'! 

neml 

ja 2 -->Dauer: Std~ Min. I Sportart: 

5) Alles in allem. wie war heute ... 

a) ... lhre korperliche Befindlichkeit? 

miserabcl I 2 3 4 5 6 

b) ... Ihre Stimmung? 

miserabcl 1 2 3 4 5 6 

7 ausgczcichnet 

7 ausgezcichnet 

(!;'::, UniversitHt Hamburg. Psychologisches Institut I - Projekt "Getrtinkekonsum im All tag"- 2002 

I 
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401 



Datum: 1 __ 11 __ 11 __ 1 Uhrzeit: ____ _ Interviewnr. ______ _ 

Liehe(r) Untersuchungsteilnehmer(in), 

wir bitten Sie, uns zum Ahschlull der Untersuchung noch die folgenden Fragen zu heantworten. Beantworten 
Sie sic wieder in der vorgegebenen Reihenfolge, ohne eine davon auszulassen. Lesen Sie die Fragentexte und 
die Uherleitungen zwischen den einzelnen Fragenhliicken sorgfiiltig durch und antworten Sie so, wie es Ihrem 
tatsiichlichen Verhalten hzw. Ihren Meinungen und Ansichten entspricht. Wenn Sie sich hei vorgegehenen 
Antwortalternativen nicht fiir eine davon entscheiden kOnnen, dann antworten Sie so, wie es fiir Sie bzw. aus 
Il1rer Sicht noch am ehesten zutrifft. 

\Venn Sie vorgegehene AntwortmOglichkeiten markieren, dann tun Sie das bitte wiedcr so, daH Sie urn die 
entsprechenden Zahlen oder Symbole einen Kreis machen. 

Bearhciten Sie diesen Fragehogen in Ihrem eigenen Tempo. Wenn Sie fertig sind, wenden Sie sich an den 
Untcrsuchungsleiter, der limen Ihr Honorar auszahlt hzw. Thre Vp-Stunden hescheinigt. 

\\renn Ihnen irgendetwas unklar ist, melden Sie sich bitte beim Untersuchungsleiter. 

Nla Waren die 7 Protokolltagc fiir Ihr Alltagsleben 
rcprascntativ. d.h. haben Sie einc ftir Ihrc 
Verh,iltnissc "typische" Woche verbracht? 

Markieren Sie Ihre Antworten mit einem Kreis 
urn die zugehiirigen Ziffern odcr Symhole! 

ncin I# 
ja 2 

:\llb #Falls "nein": Wieso waren die 7 Tagc nicht "typisch"? (in Stichworten notieren) 

N2a Haben Sic an den 7 Protokolltagcn genau so gcgessen 
und getrunkcn. wlc Sie es vcrmutlich gctan hii.tten, 
\Venn Sic nicht an dieser Untcrsuchung teilgenommen 
hiittcn? 

N2b #Falls "ncin"· Was gcnau haben Sic anders gcmacht? 

nein 1 # 
unsicher I weiB nicht 2 

ja 



N3a Wlirden Sic sagcn, JaB sich als Folge der erhOhten 
Auli11crksamkeit. die Sie speziell Ihrem 
Trinkverhalten gewidmet haben, Ihr Getrtinkekonsum 
\V~ihrend der Protokollierung vertindert hat? 

ncin t 
unsicher I weiB nicht 2 

ja 3 # 

N3b #Falls "ja": Inwiefcrn hat sich Ihr Getrankekonsum geiindert? 

N4 

NS 

N6 

Tst es Ihnen mdglich gewesen, die Protokollierungen nein, (fast) keinmal 
der Getrtinkctypen und -mcngen jcweils amEnde der ja, aher eher selten 
\'l)rgesehenen Intcrvalle vorzunehmen? ja, meistens 

ja, (fast) immer 

Haben Sic den Inhalt der von Ihnen iiblicherweise nein 
/Lim Trinkcn vcrwcndctcn GeftiBc (Tassen, Glaser, tcilweisc 
Becher usw.) vor Beginn der Protokollierung mit ja 
Hilfe cines Mc!lbechers o.a. bcstimmt? 

\Viiren Sic grunds~Hzlich bercit, unter gleichen nein 
Rahmcnbedingungen noch einmal an diescr unsicher I weiB nicht 
Untersuchung tcilzunchmen? ja 

In den folgenden Fragen geht es wieder nm die nachsten 7 Tage, also die Zeit von morgen his 
hcute in einer Wochc. 
(Hinwcis: Wir werden Sie amEnde nicht fragen, ob Sie noch einmal an dieser Untersuchung 
tcilnehmen wollcn!) 

l 
2 
3 
4 

2 
3 

2 

N7 Wic on planen Sic innerhalb der nachsten 7 Tage 
Mineral\vasscr zu trinken? 

Ich plane, innerhalb der nachstcn 7 Tage . 
keinmal 

sehr scltcn 2 
sellen 

manchmal 4 
oft 5 

schr on 6 
... Mineral wasser zu trinkcn. 

N8 An wicvielen der niichsten 7 Tage beabsichtigen Sie, Ich beabsichtigc. in den ntichstcn 7 Tagen an .. 
Mineralwasscr LU trinken? 0 Tagcn 0 

1 Tag 1 
2 Tagen 2 
3 Tagen 3 
4 Tagen 4 
5 Tagen 5 
6 Tagen 6 

allen 7 Tagen 7 
... Mineral wasser zu trinken. 



N9 Und \velchc Menge Mineral wasser beabsichtigen Sie 
in den n~ichsten 7 Tagen insgesarnt zu trinkcn? 
Dicsc Frage 1st wiedcrum nicht Ieicht zu beantworten, 
vcrsuchen Sie trotzdem cine realistischc Schtitzung 
ahzugeben. Tragen Sie die Gesarntrncnge in 
Millilitern cin. 
(Kcinc von ... bis ... Werre!) 
Wcnn Sie in den n~ichsten 7 Tagen gar kein 
Mineral wasser zu trinken beabsichtigen, tragen Sie 
cine "()" cin. 

In den ntichsten 7 Tagen beabsichtige ich ca. 

ml 

... Mineral wasser zu trinken. 

~I 0 Geben Sie an, inwieweit Sie der folgenden Aussage zustimmen oder nicht zustimmen. Sie kOnnen 
Ihrc Antwort abstufen, indem Sie dasjenige "X" zwischen den heiden Polen der Skala mit einem 
Kreis Inarkieren, das Ihrer Antwort am ehesten entspricht. 

Ich babe die Ahsicht, in den nachsten 7 
Tagcn ,., 

... einen hohcn Anteil meines 
F!lissigkeitsbcdarfs durch Mineral wasser zu 

decken. 

stimme 
ganz 

und gar 
nicht zu 

X X X X X X 

stimme 
voll und 
ganz zu 

X 

Nil Geben Sie wieder an, inwieweit Sie den folgenden Aussagen zustimmen oder nicht zustimmen. 
Sic kOnnen Ihre Antworten erneut abstufen, indem Sie das fiir Sie passende "X" markieren. 

stimme 
ganz stimme 

und gar voll und 
In den niichsten 7 Tagen nicht zu ganz zu 
viel \lineralwasser zu trinken ... 

. w~ire cine gute Sache. X X X X X X X 

... wurde kcinen SpaS machen. X X X X X X X 

.. wiirde mir schaden. X X X X X X X 

... wtirc genau das Richtlge fiir mich. X X X X X X X 

... wtire unangcnehm. X X X X X X X 

... w~ire cin wcrtvollcr Bestandtcil meiner 
Erntihrungsweise. X X X X X X X 

... ware verniinftig. X X X X X X X 

... ware unndtig. X X X X X X X 



'112 Denken Sie bei den nachsten Fragen an diejenigen Menschen oder Institutionen, deren 
Meinungcn oder Ratschliige im Bezug auf Ernahrungsfragen Ihnen personlich wichtig sind, an 
Menschen also, auf deren Urteil Sie beim Thema Ernahrung wert legen. Das konnen bei Ihnen 
viellcicht ganz andere Personen oder Institutionen sein als z.B. bei Ihren Kommiliton(inn)en. 
Markieren Sie auch bier, inwieweit Sie den einzelnen Aussagen zustimmen oder nicht 
zustimmcn. 

Die meisten Menschen oder 
lnstitutionen, deren Meinung zu 
Ernlihrungsfragen mir wichtig ist, ... 

... wlirdcn cs begri.i/3en. wenn ich cinen hohcn 
Anteilmeines ttiglichen Fli.issigkeitsbedarfs 

durch Mineral wasser decken wi.irde. 

... wlirden es untersttitzen. wenn ich mOglichst 
on anstcllc anJcrer Getrlinkc Mineralwasser 

trinken wi.irde. 

... wlirdcn mir ralen, zustitzlich zu meincm 
gcgcnwJ.rtigen Getrtinkckonsum mchr 

Mineral wasser zu trinkcn. 

. findcn, daB es egal ist, wieviel Mineral wasser 
man trinkt. 

stimme 
ganz 

und gar 
nicht zu 

X 

X 

X 

X 

X 

X 

X 

X 

X X X X 

X X X X 

X X X X 

X X X X 

V ervollstandigen Sie jetzt die nachsten heiden Satze, indem Sie jeweils das a us Ihrer Sicht 
zutrcffende "X" markieren. 

Nach meiner Einsch5.tzung trinken die meisten Menschen, 
deren Meinung zu Ern3.hrungsfragen mir wichtig ist, selber ... 

eher selten X X X X X X X eher oft 

... Mineral wasser. 

Nach meiner Einsch3.tzung decken die meisten Menschen, 
deren Meinung zu Ern3.hrungsfragen mir wichtig ist, selber einen ... 

chcr gcringen X X X X X X X ehcr hohcn 

... Anteil ihres taglichen Fliissigkeitsbedarfs durch Mineralwasser. 

stimme 
voll und 
ganz zu 

X 

X 

X 

X 

Nl3 Vervollstiindigen Sie wieder die nachsten Satze bzw. geben Sie wieder an, inwieweit Sie den 
einzelnen Aussagen zustimmen oder nicht zustimmen. 

In den niichsten 7 Tagen wird meine Entscheidungsfreiheit dariiber, ob ich viel oder wenig Mineralwasser 
trinke, ... 

sehr klein X X X X X X X sehr groB 

... sein. 

Es ware fiir mich in den n3.chsten 7 Tagen ... 

sehr schwicrig X X X X X X X sehr Ieicht 

... eincn hohen Anteil meines t3.glichen Fliissigkeitsbedarfs durch Mineralwasser zu decken. 



Ob ich in den nachsten 7 Tagen viet Mineralwasser trinke, hangt ... 

Libcrhaupt nicht X X X X X 

... von mir selbst ab. 

VV cnn ich wollte. wtirc es in den ntichsten 7 
Tagcn sehr Ieicht fi.ir mich, an jedem Tag 

mindcstens einmal Mineralwasser zu trinkcn. 

Ob ich in den ntichsten 7 Tagen vicl 
I\1ineralwasscr trinken werde odcr nicht, hangt 

in hohem MaBe von anderen Menschen in 
mciner Umgebung ab. 

Es licgt vor alleman den ~iuBeren Umstanden, 
oh ich in den ntichstcn 7 Tagen viel oder wenig 

Mineral wasser trinken werde. 

Wcnn ich in den nachsten 7 Tagen 
Sclnvicrigkciten damit htitte, Mineral wasser fiir 

meinen eigencn Vcrbrauch zu besorgen, ware 
ich clurchaus in cler Lage, diese Schwierigkciten 

zu iiberwindcn. 

stimme 
ganz 

und gar 
nicht zu 

X 

X 

X 

X 

Nl4 Wie sicher oder unsicher sind Sic. dafl Sic in den 
n~ichsten 7 Tagcn in clcr Lage w~iren, einen hohen 
Anteil Ihrcs Uiglichcn Fltissigkeitsbeclarfs durch 
.Ylincralwasser zu dccken? 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X ausschliclllich 

X X 

X X 

X X 

X X 

stimme 
voll und 
ganz zu 

X 

X 

X 

X 

vollkmmnen unsicher 
sehr unsicher 2 
eher unsicher 3 

weder unsicher noch sicher 4 
eher sicher 5 
sehr sicher 6 

vollkommen sicher 7 

'vlachen Sie jetzt bitte noch einige Angaben zu den 7 Tagen, in denen Sie das Trinktagebucb 
cfiihrt haben. 

Nl5 Wic h~iufig waren Sie wtihrend der 7 Protokolltage 
noch bis sptit in die Nacht aktiv (z.B. weil Sie im 
Schichtclicnst gearbeitet oder fiir eine Klausur gelernt 
hahcn oder wei! Sie noch "auf der Pistc" waren)? 

l\'16 \Vic wiirden Sie insgesamt Ihren Gesundheitszustand 
wahrcnd der 7 Protokolltage beschreiben? 

Ich war bis spat in die Nacht aktiv an . 
0 Tagen 0 

1 Tag 1 
2 Tagcn 2 
3 Tagen 
4 Tagcn 4 
5 Tagen 5 
6 Tagen 6 

allen 7 lagen 

schr schlechl l 
schlecht 2 

weder schlecht noch gut 3 
gut 4 

schr gut 5 



N 17 Wic hciufig habcn Sie wiihrend der 7 Protokolltage 
geraucht'! 

NIS Sind Sie wiihrcnd dcr 7 Protokolltage in iirztlicher 
Rehandlung gcwcscn? 

Nl9 Wic h~iufig haben Sie w~ihrend der 7 Protoko11tage 
Medikamcnte eingcnommcn (einschlieBlich 
Kontrazeptiva)'! 

N20 Haben Sic wiihrcnd der 7 Protokolltage auforund 
Lirztlicher Empfchlunf! nach einer bestinunten Diat 
oder Kostform gelebt? 

N21 Haben Sie wahrend dcr 7 Protokolltage von sich aus 
nach ciner bestimmten DiUt oder Kostform gelebt 
(I .. R. vegetarisch)'? 

Wahrcnd der 7 Protokolltagc habc ich an . 
0 Tagcn 0 

I Tag 1 
2 bis 6 Tagcn 2 
allen 7 Tagen 3 

. geraucht. 

ncin 
ja 2 

Wiihrend der 7 Protokolltage habe ich an . 
0 Tagen 0 

1 Tag 
2 Tagcn 2 
3 Tagen 3 
4 Tagen 4 
5 Tagen 5 
6 Tagen 6 

allen 7 Tagen 7 
... Medikarncnte eingenommen. 

ncin I 
ja 2 

nein 
ja 2 

J etzt haben wir noch ein paar Fragen zu verschiedenen Themen. 

N22 Markieren Sie hier Ihr Geschlecht. 

N23 Wic alt sind Sie·> 

N24 Lei den Sie an einer chronischcn Erkrankung, die 
EinrluH auf lhre Ern~ihrungsweise hat? 

N25 Tragen Sic Ihrc KiirpcrgroBe (ohne Schuhe) in 
Zentimctcrn ein. 

N26 Tragen Sic Thr K6rpergewicht in Kilogramm ein. 

wciblich 1 
mannlich 2 

Ich bin ____ Jahre alt. 

nein 
unsichcr I wcifl nicht 2 

ja 

Meine K6rpergr0Be betrtigt . 

em 

Mein K6rpergewicht hetrtigt zur Zeit . 

kg 



N27 \Vie zufriedcn sind Sie mit Ihrem derzeitigen 
KOrpergewicht? 

N28 In welcher Richtung wlirden Sie Ihr derzeitigcs 
Ki)rpergewicht gerne verandern? 

N29 i\n welchcr Hochschule sind Sie eingeschrieben'' 

N30 Wcnn Sic Studenl(in) sind, dann tragen Sie bier Ihr(e) 
Hauptfach (-fachcr) und Ihr derzeitiges Fachsemester 
cin. 

Ich bin mit meinem KOrpergewicht . 
sehr unzufrieden 

... unzuhicden 2 
... weder unzuhieden noch zu!i-ieden 3 

... zufrieden 4 
... sehr zufrieden 5 

lch wi.irde gerne . 
... stark abnehmcn I 

... ctwas abnchmen 2 
... weder abnchmen noch zunehmcn 3 

... etwas zunehmen 4 
.. stark zunchmen 5 

Universitat Hamburg 
Hochschulc flir Wirtschaft und Politik 2 

Fachhochschule Hamburg 3 

andere, und zwar: (bitte eintragen) 4 

ich bin an kelner Hochschule eingeschrieben 5 

lch studierc im Hauptfach: 

und binjelzl im 
_____ ten Fachsemcstcr 



N31 In wclchcr Art von Haushalt wohnen Sie? 

N32 

N33 

~34 

N35 

Lcsen Sie zuerst alle AntwortmOglichkeiten genau 
durch, bevor Sic sich fi.ir eine entscheidcn. 
!\1arkicren Sie nur cine Antwort. 
Wenn keinc AntwortmOglichkeit voll zutreffen so lite, 
tragen Sie lhren Haushaltstyp hitte in eigenen Worten 
ein. 

Haben Sie bcrcits cine Berufsausbildung 
abgcschlosscn (z.B. Lehrc, Berufsfachschule, 
Studium)? 
\V cnn ja, geben Sie bitte an, urn welche es sich 
handel!. 

Sind Sic ncbcn Ihrcrn Studium noch herufsUitig bzw. 
jobhen Sie regclmti.Big? 
'Y..l enn ja. geben Sie bittc an. welche Ttitigkeit Sie 
\'Crrichten. 

Sind Sie i.iherwiegend bei Ihren Eltern I einem Ihrer 
hlternteile aufgcwachscn? 

\Vo sind Sie liberwiegend aufgcwachscn? 
S1c k()nnen mehrere MOgltchkelten markteren. 

lch wohne ... 

. .. im Haushalt mcincr Eltern. 

. .. allcine in rncincm cigcnen (Single-) 
Haushalt. 2 

. .. zusammen mit meincm(r) Freund( in) I 
Lebensparlncr(in) in eincm 

Zweipersonenhaushalt . 

... zusarnmen mil mcincm(r) Freund(in) I 
Lebenspartner(in) und eigenem(n) Kind( ern). 4 

... als Alleinerziehende(r) im eigenen Haushalt 
nur zusanuncn mit eigenem(n) Kind( ern). 5 

... in einer Wohngemeinschaft zusarruncn mit 
meinem(r) Freund(in) I Lebenspartner(in) und 

noch andcrcn Personen. 6 

... in einer Wohm!erneinschaft. abcr nicht mit 
meinem(r) Freund( in) I Lebenspartner(in) 

zusammen. 7 

... in einem anderen Haushaltstyp. niirnlich 
(bitte eintragen) 

nein 

ja, und zwar als (bitte eintragen): 

nein 

ja. und zwar als (hitte eintragen): 

nein 
ja 

Deutschland. alte B undesliinder 
Deutschland, neue B undeslander 

woanders, niirnlich (bitte eintragen): 

2 

2 

2 

2 

3 



'<36 Wclchen hochstcn SchulabschluB habcn Ihre Eltcrn? Mutter Vater 
Bitte markicrcn Sie das Zutrctlende getrennt fiir Ihre kcinen SchulabschluB 1 I 
Mutter und Ihren Vater. Haupt- I Volksschulc 2 2 

Real- I Mittelschule 3 
Fachhochschulreifc 4 4 

Allgemeine Hoehsehulreife 5 5 

anderen SehulabschluB, namlich 
(bitte eintragen): 6 6 

Mutter: 

Vater: 

unsicher I weiB nicht 7 7 

N37 Welche ahecschlossene(n) Berufsausbildung(en) Mutter Vater 
habcn Tilfe Eltern? keine abgeschlossene 
Bitte markicrcn Sie alles, was zutrifft, getrennt flir Berufsausbildung 
Ihrc Mutter und Ihren Vater. 

Lehre mit Abschlull 2 2 

Fachschulc, Gewerbeschule, 
Technikerschule mit Abschlull 

oder Mcisterbrief 

Fachhochschulabschlu!l 4 4 

U niversit~itsabschluB 5 

noch andere abgeschlossene 
Berufsausbildung, niimlich (bitte 

eintragen): 6 6 

Mutter: 

Vater: 

unsicher I weif3 nicht 7 7 



N38 W elcben Beruftiben Ihre Eltern zur Zeit a us bzw. 
wclchen haben sie zuletzt ausgelibt? 
Ditte markicrcn Sic das Zutreffende getrennt flir Ihre 
Mutter und lhren Vater. 

N39 Wic wurdcn Sie die soziale Stcllung Ihrcr E1tern 
cin~ch~itzen? 

N40 Welcbe Staatsbiirgerschaft haben lhre Eltern? 

Gr6Bere Selbsliindige 
Mittlcre Selbstiindigc 

Kleine Selbsliindige 

Mutter 
I 

Vater 
I 

Freie Berufe, selbstiindige 
Akademiker 

Sclbstiindigc Landwirle 

H6here leitende Angestellte 
Mittlere leitcndc Angestelltc 

Qualilizierle Angestellte 
Ausfiihrcndc Angestellte 

Beamte im h6heren Dienst 
Beamte im gehobenen Dienst 

Bcamte im mittleren Dienst 
Beamtc im einfachcn Dienst 

Facharbeiter (mit Lehre) 
Angelernte Arbeiter 
Ungelernte Arbeiter 

Hausfrau I -mann 
nic bcrufstatig gewcscn 

noch andercn BcruL 
niimlich (bitte eintragen): 

Mutter: ________ _ 

Vater: _________ _ 

unsicher I wciB nicht 

2 
3 

4 
5 

6 
7 
8 
9 

10 
II 
12 
13 

14 
15 
16 

17 
I 8 

19 

20 

Unterschicht 
Obere Unterschicht 

Untere Mittelschicht 
Mittelschicht 

Obere Mitlclschiehl 
Unlere Oberschicht 

Oherschicht 

2 

4 
5 

6 
7 
8 
9 

]() 

II 
12 
13 

14 
15 
16 

17 
18 

19 

20 

l 
2 
3 
4 
5 
6 
7 

Mutter Vater 
deutsch I 

andere Nationalitat. 
nlimlich (bitte eintragen): 

Mutter: ________ _ 

Vater: _________ _ 

2 2 



N41 Wenn Sic lhrc person lichen Einki.infte 
zusammenrcchncn. also z.B. Einktinfte aus eigener 
Erwerbsarbeit, Unterstlitzung durch 
Familicnangehbrige, BAfOG, Wohngeld usw., wie 
!web ist dann Ihr persbnliches Nettoeinkommcn, das 
Sie selbst monatlich im Schnitt zur Vcrfi.igung haben? 
Markieren Sie bitte die flir Sie zutreffende Katcgoric. 

unter 250 Euro (unter 500 DM) 
250 ~ 500 Euro (500 ~ I 000 DM) 2 

500 ~ 750 Euro ( 1000 ~ 1500 DM) 3 
750 ~ 1000 Euro (1500 ~ 2000 DM) 4 

1000 ~ 1250 Euro (2000 ~ 2500 DM) 5 
1250 ~ 1500 Euro (2500 ~ 3000 DM) 6 
1500 ~ 1750 Euro (3000 ~ 3500 DM) 7 
1750 ~ 2000 Euro (3500 4000 DM) 8 

tiber 2000 Euro (i.iber 4000 DM) 9 

Zunt AbschluU dieser Untersuchung kommen wir noch einmal kurz zuriick zum Thema 
l\1ineralwasser. 

N42 Gcbcn Sie in knapnen Stichwortcn an, was Sie unter dern Bcgriff "Mineral wasser" verstehen: 

N43 Wei chen Kohlensiiuregehalt mbgen Sie bei 
lVfineralwasscr am licbsten? 

N44 Wicviel Flllssigkcit sollte ein Erwachsener 
durchschnittlich am Tag in Form von Getrlinken zu 
sich nehmen? 
Tragcn Sic die Gesamtrnenge in Millilitcrn cin. 
(Kcine von .. his ... Wertc!) 

N45 Verwcndcn Sie Gerlite, mit deren Hilfe man 
Lcitungswasser so mit Kohlensaure versetzen kann, 
da/l es beim Eini"Ullcn in ein Glas sprudelt? 

Ich mao Mineral wasser am liebstcn . 
.. mit vie! Kohlensaure 1 

... mit wcnig Kohlensaure 2 
... ganz ohne Koh1ens~i.ure 

Ein Erwachsener sollte am Tag 
durchschnittlich ca. 

ml 

... Fliissigkcit in Form von Getrankcn zu sich 
nchmen. 

nem 
ja 2 

Uberpriifen Sie, ob Sie jede Frage beantwortet baben. Dann geben Sie diesen Fragebogen an 
tlen Untersuchungsleiter zuriick. 

Vielen Dank fiir Ihre Mitarbeit! 
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Psychologisches lnstitut I 
Von-Melle-Park 11 
20146 Hamburg 

Int.nr. ____ ,!! __ _ 

Liebe(r) Mithcwohner(in) unseres(r) Untersuchungsteilnehmers(in), 

am Fachbereich Psychologic der Universitiit Hamburg wird zur Zeit eine Untersuchung zum Tbema 
,Gctriinkekonsum im Alltag" durchgefiihrt (Betreuer: Prof. Dr. Lothar Buse). Ein Mitglied lhres Haushalts, 
von dcm Sie diesen Fragebogen erhalten haben, hat sich freundlicherweise fiir eine Teilnahme an dieser 
Untcrsuchung bereiterklart. 

Um ein moglichst umfassendes Verstiindnis vom Getriinkekonsum unter Alltagsbedingungen zu erhalten, 
wenden wir uns nun auch an Sie als eine Person, mit der unser(e) Untersuchungsteilnehmer(in) in einer 
Haushaltsgemeinschaft zusammenlebt. Fiir uns ist es sehr wichtig, auch von Thnen ein paar Fragen 
heantwortet zu hekommen. Wir bitten Sie deshalb, den nachfolgenden Fragebogen auszufiillen und dem(r) 
l!ntersuchungsteilnehmer(in) wieder zuriickzugeben. Sie konnen den Fragebogen dazu fallen und in den 
mitgelieferten weillen Briefnmschlag sleeken. Ihr(e) Mitbewohner(in) wird Ihren Fragebogen dann an uns 
zuriickgeben. 

Sclbstverstiindlich ist Ihre Teilnahme vollig freiwillig. Die gesamte Auswertung erfolgt komplett anonym, 
Riickschliisse auf Ihre Identitat oder die Thres(r) Mitbewohners(in) werden zu keiner Zeit moglich sein! 

Wenn Sie zum Ausfiillen dieses Fragebogens bereit sind, Iesen Sie bitte weiter: 

Auf dieser und den nachfolgenden Seiten linden Sie eine Reihe von Fragen, die Sie bitte beantworten. Lesen 
Sic die Fragentcxte nnd die Uberleitnngen zwischen den einzelnen FragenbiOcken sorgfiiltig durch und 
antworten Sie so, wie cs Ihrem tatsiichlichen Verhalten bzw. Ihren Meinungen und Ansichten entspricht. 
\Venn Sie sich bei vorgegebenen Antwortalternativen nicht fiir eine davon entscheiden ki:innen, dann 
antworten Sie so, wie es fiir Sie bzw. aus Ihrer Sicht noch am ehesten zutrifft. 

\\' enn Sie vorgegebene AntwortmOglichkeiten markieren, dann tun Sie das bitte immer so, daB Sie urn die 
entsprechenden Zahlen oder Symbole einen Kreis machen. Machen Sie keine Kreuze, das kann zu 
l\1iBverstlindnissen in der Auswertung fiihren! 

Ml Tch habe die Anlcitung gclcscn und bin bcrcit, jede 
Frage nffcn zu beantworten. 

Markieren Sie Ihre Antworten mit einem Kreis 
um die zugehorigen Ziffern oder Symbole! 

stimme ganz und gar nicht zu 1 
stimmc chcr nicht zu 2 

tcilwcise stinune ich zu. teilweise nicht 
stimme ehcr zu 4 

stimme voll und ganz zu 5 



M2 Markieren Sie aile Getranketypen, die Sie unter 
keinen Umstlinden zu sich nehmcn wiirden, aus 
\vel chen GrUnden auch immer. 

rrvB) 

M4 \Vie h~i.ufig trinken Sic im allgemeinen 
Mineral wasser? 

i\115 Unci wic war das spezicll in den letzten 4 Wochen? 
Wic oft haben Sie in dieser Zeit Mineral wasser 
gctrunken? 

\16 An \Vievielen dcr lctzten 7 Tage haben Sie 
Mineral wasser getrunken? Gehen Sie in Gedanken die 
letztcn slcben Tage durch. also dle Zelt von gestern 
bis heute vor clncr Woche, und markieren Sie dann 
die zutrcffcnde Ant wort. 

Trinkmilch 
Milchgctranke 2 

Kaffee 
Ersatz- I Malzkaffce 4 

Schwarzer I gri..incr Tee 5 
Krauter- I Friichtetee 6 

Fruchtsaftgetranke, Fruchtsaltc I -ncktare 7 
Kaloricnverminderte Fruchtsaftgetranke I -

nektarc X 
Fruchtschorlen 9 

Limonaden I Brausen I 0 
Kalorienvcrmindcrtc Limonadcn II 

Cola-Getranke 12 
Kalorienvermindcrte Cola-Getrankc 13 

Cola-Mix-Getrankc 14 
Eistee-Getriinke 15 

Energy Drinks 16 
Sportgetriinke 17 

Mineralwasser 18 
Leitungswasscr 19 

Bier 20 
Alkoholfreies Bier 21 

Bicr-Mischgctrankc 22 
Wein I Sekt 23 

Weinschorle 24 
Spirituosen 25 

keinen dieser Getranketypen 27 

(fast) nie 
seltener als einmal im Vicrtcljahr 2 

an I bis 2 Tagen im Vierleljahr 3 
an l bis 3 Tagen im Monat 4 

an 1 bis 2 Tagcn in der Woche 5 
an 3 bis 6 Tagen in der Woche 6 

taglich 7 

keinmal 
sehr selten 2 

selten 3 
manchmal 4 

oft 5 
schr oft 6 

In den letztcn 7 Tagen habc ich an . 
0 Tagen 0 

l Tag I 
2 Tagcn 2 
3 Tagen 
4 Tagcn 4 

5 Tagen 5 
6 Tagcn 6 

allen 7 Tagcn 7 
... Mineral wasser gctrunken. 



Gcbcn Sie zu jeder der folgenden Aussagen an, inwieweit Sie ihr zustimmen oder nicht 
1\17 zusti1nmen. 

Sic kOnnen lhre Antworten abstufen, indem Sie das fiir Sie am besten passende "X" zwischen 
den heiden Polen der Skala markieren. 

stimme 
ganz stim1ne 

und gar voll und 
Mineralwasser ... nicht zu ganz zu 

... Hischt den Durst hcsscr als andere Getrtinke. X X X X X X X 

... zu trinken macht nicht dick. X X X X X X X 

... ist geschmacksneutral. X X X X X X X 

... ist preisgllnstiger als viele andere Getrtinke. X X X X X X X 

... zu trinkcn fOrd crt meine Gesundheit. X X X X X X X 

... ist kalorienfrei. X X X X X X X 

... versorgt meinen KOrper 
mit vielen Stollen, die cr hen6tigt. X X X X X X X 

.. zu trinkcn halt mich korperlich fit. X X X X X X X 

... zu trinken erfrischt mich. X X X X X X X 

... ist zuckcrti·ei. X X X X X X X 

... pall! zu fast jcder Gelegenheit. X X X X X X X 

... ist langweilig. X X X X X X X 

... enthalt kcine Vitamine. X X X X X X X 

... zu trinken fi)rdert mein Wohlbctlndcn. X X X X X X X 

... ist nicht stiB im Geschmack. X X X X X X X 

.. cnthalt kcine Schadstoffe. X X X X X X X 

... ist ein hygienisch einwandfreies Lebensmittel. X X X X X X X 

... ist gut bekommlich. X X X X X X X 

... cnthalt keinen Alkohol. X X X X X X X 

... i~l ein qualitaliv hochwertiges Lebensmittel. X X X X X X X 



Die folgenden Stitze beschreiben Eigenschaften, die ein Getriink aufweisen kann. 
M8 V ervollstiindigen Sie jeden dieser Satze, indem Sie angeben, ob Sie die beschricbene Eigenschaft 

bei einem Getrtink als ganz besonders negativ oder ganz besonders [!OSitiv beurteilen. 
Ihrc Antworten kOnnen Sie wieder abstufen, indem Sie das Iluer Bewertung entsprechende "X" 
mit cinent Kreis markieren. 

finde ich diese Iinde ich diese 
Eigenschaft Eigenschaft 

ganz ganz 
besonders besonders 

Bci cinem Getrank, das ... negativ. positiv. 

... preisgi.instiger als viele andere Getranke ist, . X X X X X X X 

... mcinc Gesundheit fOrdert, X X X X X X X 

... meinen K<)rper mit vielen Stoffen versorgt, 
die er henotigt, ... X X X X X X X 

... den Durst hesser als andere Getriinke lOscht, ... X X X X X X X 

... mich nicht dick macht, ... X X X X X X X 

... geschmacksncutral ist, . X X X X X X X 

... kaloricnfrci ist, . X X X X X X X 

... mein Wohlbellnden fordert,. X X X X X X X 

zuckerfrei ist, ... X X X X X X X 

... LU fast jeder Gelegenhcit paflt. . X X X X X X X 

... mich korperlich fit halt, X X X X X X X 

... mich crtrischt. . X X X X X X X 

langweilig ist, . X X X X X X X 

... gut bekOnunlich ist, . X X X X X X X 

... kcincn Alkohol enthalt, . X X X X X X X 

... nicht stiB im Geschmack ist, . X X X X X X X 

... cin qualitativ hochwertigcs Lebensmittcl ist, .. X X X X X X X 

... keine Vitamine enthiilt, . X X X X X X X 

... keine Schadsto!Tc cnhiilt, . X X X X X X X 

... ein hygicnisch einwandfreies 
Lcbensmittel ist, ... X X X X X X X 



.T etzt haben wir noch ein paar Fragen zu verschiedenen Themen. 

l\19 Wie hiiufig nehmen Sie gemeinsam mit unscrem(r) 
Untcrsuchungsteilnehmer(in) Mahlzeiten ein? 

lVI Wic hztufig kaufen Sie gemeinsam mit unsercm(r) 
I 0 Untersuchungsteilnehmer(in) Lebensrnittel cin? 

lVI Wic lange kennen Sie unsere(n) 
II Untersuchungsteilnehmer(in) schon? 

:VI In wclchcr verwandtschartllichcn /freundschaftlichen I 
12 hekanntschaftlichen Beziehung stehen Sie zu 

unserem(r) Untcrsuchungsteilnehmer(in)? Erganzen 
Sie hittc den angefangcncn Satz und tragcn Sic ein, 
\Vas unser(e) Untersuchungsteilnehrner(in) fUr Sie ist! 

M An wclcher Hochschule sind Sie selbst 
13 eingcschrieben? 

(fast) nic I 
seltener als einmal in der Woche 2 

an I bis 2 Tagen in der Woche 3 
an 3 bis 4 Tagen in der Woche 4 
an 5 bis 6 Tagcn in dcr Wochc 5 

mindestens einmal Uiglich 6 
mehrmals taglich 7 

(fast) immcr 

(fast) nie 
schr sclten 2 

selten 
manchmal 4 

oft 5 
schr oft 6 

seit weniger als 3 Monaten 
scit 3 Monaten bis untcr 6 Monatcn 2 

seit 6 Monaten bis unter 12 Monaten 
seit I Jahr his unter 2 Jahren 4 

scit 2 Jahrcn bis unter 5 Jahren 5 
sci! 5 J ahren bis unter lO J ahrcn 6 

seit 10 J ahren bis unter I 5 J ahren 7 
seit I 5 J ahren bis unter 20 J ahren 8 
seit 20 Jahren his unter 25 Jahren 9 
seit 25 J ahren bis unter 30 J ahrcn l 0 

seit 30 Jahren oder Ianger II 

Der(die) Untersuchungsteilnehmer(in) ist 
mcin(c). 

(z.B. Tochter, Vater, Schwester, Freund, 
Lebcnspartncrin. Mitbewohncr usw.) 

Universitat Hamburg 
Hochschule fiir Wirtschaft und Politik 2 

Fachhochschule Hamburg 3 

andere, und zwar: (bitte eintragcn) 4 

ich bin an kciner Hochschule cingeschriebcn 



VI W clchcn hochsten SchulabschluB haben Sie? keinen Schulabschlu!l I 
14 

lVI Welche ah£eschlossene(n) Berufsausbildung(en) 

Haupt- I Volksschule 2 
Real- I Mittelschule 3 
Fachhochschulreife 4 

Allgemeine Hochschulreife 5 

anderen Schulabschlu!l, niimlich (bitte 
eintragen): 6 

keine abgeschlossene Berufsausbildung 
15 hahcn Sie? Bitte markieren Sic alles, was zutrifft. 

:VI 
16 

VI 
17 

M 
18 

VI 
19 

Markicren Sie bitte Ihr Geschlecht. 

\Vic alt sind Sie'? 

Sind Sic innerhalb der letzten 12 Monate schon einmal 
zum Thema "Getr~inkekonsum im Alltag" befragt 
vvordcn odcr haben Sie selbst als Interviewer( in) 
andere zu diesern Thcma befragt? 

Nchmen Sie zur Zeit ebenfalls als Untersuchungs-
tcilnehmcr(in) an diesem Projekt teil oder 
heabsichtigen Sic, dies in Zukunft noch zu tun? 

Lehre mit AbschluB 2 

Fachschule, Gewerbeschule, Tcchnikerschule 
mit AbschluB oder Meisterbrief 

FachhochschulahschluB 4 

UnivcrsitiitsabschluB 5 

noch andere abgeschlosscnc Bcrufsausbildung, 
niimlich (bitte eintragen): 6 

weihlich 1 
miinnlich 2 

Ich bin Jahre alt. 

nein 
wciB nicht 2 

ja 

ncin 
ja 2 

liberpriifen Sie jetzt bitte, ob Sie jede Frage beantwortet haben. Danach geben Sie diesen 
Fragebogen an den (die) Untersuchungsteilnehmer(in) zuriick. 

Vielen Dank fiir Ihre Mitarbeit. Ihre Antworten sind sehr wertvoll fiir uns! 

Prof. Dr. Lothar Buse und Dipl.-Psych. Carsten Riepe 





APPENDIX C 

Results From the Qualitative Elicitation Study 

421 



Table Cl 

Advantages of Drinking Mineral Water (Responses to Question V5) 

Response 

quenches thirst (better than other beverages); best at quenching thirst 

healthy; contains what the body requires (e.g., minerals); healthier than tap water 

cheap; inexpensive; good value for money 

low-calorie; little I no calories; little I no sugar 

neutral in taste 

refreshing 

is always available when being at home; is on stock in every household 

good for my body shape; salves consciences; does not make me gain weight 

free of sugar and therefore suitable for diabetics 

obtainable everywhere 

tastes good 

no advantages I no answer 

n 

27 

19 

15 

9 

7 

6 

5 

4 

3 

2 

2 

Note. N = 40. Single mentions (i.e., n = I) are omitted. English translation by the present author. 
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Table C2 

Disadvantages of Drinking Mineral Water (Responses to Question V6) 

Response 

tasteless; bland, boring, bad taste; neutral in taste 

does not contain vitamins 

there are tastier beverages; other beverages taste better 

contains too much carbonic acid 

too expensive 

causes me to hiccup I to burp up 

no disadvantages I no answer 

n 

13 

5 

3 

2 

2 

13 

Note. N = 40. Single mentions (i.e., n = 1) are omitted. English translation by the present author. 
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Table C3 

Persons or Organizations Approving of Respondents 1 Drinking Mineral Water 

(Responses to Question V7) 

partner, girlfriend, boyfriend 

physician 

parents 

family 

none I no answer 

Response n 

6 

4 

3 

24 

Note. N = 40. Single mentions (i.e., n = I) are omitted. English translation by the present author. 

Table C4 

Persons or Organizations Disapproving of Respondents 1 Drinking Mineral Water 

(Responses to Question VB) 

Response 

persons with whom I go out I to a bar I to a party 

friends 

manufacturers of other beverages (e.g., Coca Cola) 

none I no answer 

Note. N = 40. English translation by the present author. 
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8 

6 

2 

28 



Table CS 

Circumstances That Facilitate Drinking Mineral Water (Responses to Question V9) 

Response n 

while exercising; after sport I physical exercise 27 

during warm I hot weather; in the summer; when being warm 18 

at work; when studying I while being at the university 6 

when no other (low-calorie) beverages are available 5 

when mineral water is instantly available; when it is present in a situation 4 

in the evening; at night 4 

when having stomach trouble I a bad cold; abroad, when tap water is of poor quality 3 

when being alone I not in the company of friends 2 

when eating 2 

lack of money 2 

none I no answer 3 

Note. N = 40. Single mentions (i.e., n = I) are omitted. English translation by the present author. 
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Table C6 

Circumstances That Impede Drinking Mineral Water (Responses to Question VIO) 

Response 

when being on a (birthday) party I in a bar 

when being in the company of friends (e.g., in the evening, at night) 

during cold weather; in the winter; when being cold 

when other I better tasting beverages are available 

when going out at night 

on the weekend 

when soda cartridge is empty 

when boxes with the water bottles need to be carried first 

when it is not available 

none I no answer 

n 

12 

10 

8 

5 

4 

2 

2 

2 

2 

9 

Note. N = 40. Single mentions (i.e., n = I) are omitted. English translation by the present author. 
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TableDl 

Intercorrelatbns for Potential Dependent Variables 

Variable 1 2 3 4 5 6 7 8 9 10 11 

I. Mineral water intake (raw scores; ml) 

2. Mineral water intake (rescaled scores; L) T .95* 

3. Mineral water intake (raw scores; ml) divided by body weight .98* .93* 

4. Mineral water intake (raw scores; ml) divided by body weight T .93* .99* .94* 

5. Total bevemge intake (raw scores; ml) .48* .44* .43* .41 * 

6. Total beverage intake (rescaled scores; L) T .48* .45* .44* .42* .99* 
7. Total beverage intake (raw scores; ml) divided by body weight .39* .36* .44* .40* .87* .86* .,. 

N 8. Total beverage intake (raw scores; ml) divided by body weight T .42* .39* .46* .42* .87* .88* .99* 00 

9. Ratio of mineral water to total beverage intake (raw scores) .91 * .92* .91 * .93* .19* .20* .16* .19* 
10. Ratio of mineral water to total beverage intake (raw scores) T .84* .95* .85* .95* .18* .20* .15 .18* .95* 
11. Relevant set (number of beverages used) -.30* -.26* -.30* -.26* .04 .05 .06 .07 -.34* -.28* 

Note. N = 179. T =Square-root transformed scores. For an explanation of the variables see chap. 5.2. 

*p<.05. 



Table D2 

Intercorrelations for Independent, Person-Related Variables 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
--

I. Knowledge test 

2. FEY scale 1 .07 

3. V ARSEEK-scale -.02 -.05 

4. FNS .04 .20* -.76* 
5. lEG scale I .06 -.20* .24* -.21 * 
6. Global daily mood .00 .05 .09 -.17* .05 

-!>- 7. Global daily physical comfort .02 .09 .12 -.16* .10 .67* N 
\0 

8. SES of family of origin -.02 .07 .08 -.01 .08 .10 .09 
9. Participants' personal net income -.04 -.04 .01 -.10 .10 .06 .05 -.08 
10. Participants' personal net income T -.03 -.03 .00 -.09 .11 .07 .06 -.06 .99* 
11. Physical work or labor .06 -.07 .08 -.10 .11 -.04 -.09 .07 .20* .20* 
12. Physical work or labor T .02 -.04 .03 -.04 .13 -.06 -.10 .05 .20* .20* .93* 
13. Physical exercise .01 .17* -.02 .07 .01 .11 .09 -.02 -.10 -.09 .07 .10 
14. Physical exercise T -.01 .18* .01 .06 .03 .12 .10 -.03 -.14 -.13 .03 .07 .93* 

Note. 169 <= N <= 179. T =Square-root transformed scores. For an explanation of the variables see chap. 5.2. 

* p < .05. 



TableD3 

Intercorrelations for Direct and Indirect Measures of Subjective Norm 

Variable 2 3 4 5 6 7 

1. Direct measure T2 

2. Sum of normative belief strengths BI .54* 

3. Sum of normative belief strengths OS .54* 1.00* 

4. Sum of motivations to comply .12 .23* .23* 

5. Sum of motivations to comply OS .12 .23* .23* 1.00* 

6. Sum of products (normative beliefs) .43* .79* .79* .67* .67* 

7. Sum of products (normative beliefs) OS .54* 1.00* 1.00* .22* .22* .81 * 

Note. N = 179. T2 =Square transformed scores. BI = Bipolarized scores (ranging from -3 to +3). 

OS= Optimally scaled scores. For an explanation of the variables see chap. 5.4. 

* p< .05. 

TableD4 

Intercorrelations for Direct and Indirect Measures of Perceived Behavioral Control 

Variable 2 3 4 5 6 7 

1. Direct measure T2 

2. Sum of control belief strengths .29* 

3. Sum of control belief strengths OS .29* 1.00* 

4. Sum of control belief powers BI .36* .27* .27* 

5. Sum of control belief powers OS .36* .27* .27* 1.00* 

6. Sum of products (control beliefs) .40* .38* .38* .96* .96* 

7. Sum of products (control beliefs) OS .43* .69* .69* .85* .85* .93* 

Note. N = 179. T2 =Square transformed scores. OS= Optimally scaled scores. 

BI = Bipolarized scores (ranging from -3 to +3). For an explanation of the variables see chap. 5.4. 

+ p < .U). 
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Table D5 

Intercorrelations for Direct and Indirect Measures of Attitude Toward Ingesting 

Mineral Water 

Variable 2 3 4 5 6 

I. Direct measure T2 

2. Sum of behavioral belief strengths .50* 

3. Sum of behavioral belief strengths OS .50* 1.00* 

4. Sum of outcome evaluations BI .33* .37* .37* 

5. Sum of outcome evaluations OS .33* .37* .37* 1.00* 

6. Sum of products (behavioral beliefs) .50* .60* .60* .94* .94* 

7. Sum of products (behavioral beliefs) OS .65* .77* .77* .50* .50* .77* 

Note. N = 179. T2 = Square transformed scores. OS = Optimally scaled scores. 

BI = Bipolarized scores (ranging from -3 to +3). For an explanation of the variables see chap. 5.4. 

* p < .05. 
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Table D6 

Theory of Planned Behavior (TPB): 

Input Matrix of Intercorrelations for the Indicators of the Constructs 

Variable 2 3 4 5 6 7 8 

1. Question HlO 

2. Question Hll .92* 

3. Question H12 T .84* .85* 

4. Question Hl7, Item 1 .83* .84* .85* 

5. Attitude toward mineral water intake 

(direct measure) T2 .63* .63* .63* .69* 

6. Subjective norm (direct measure) T2 .26* .26* .26* .32* .46* 

7. Perceived behavioral control 

(direct measure) T2 .41 * .40* .39* .39* .26* .08 

8. Mineral water intake 

(rescaled scores; L) T .72* .72* .81 * .74* .59* .24* .38* 

Note. N = 179. T =Square-root transformed scores. T2 =Square transformed scores. 

For an explanation of the variables see chap. 5 .4. 

*p<.05. 
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TableD7 

Theory of Planned Behavior (TPB): 

Matrix of Standardized Residuals of the Indicators of the Constructs 

Variable 2 3 4 5 6 7 8 

I. Question HlO .00 

2. Question Hll .03 .00 

3. Question H12 T -.02 -.01 .00 

4. Question H 17, Item I -.01 -.01 .02 .00 

5. Attitude toward mineral water intake 

(direct measure) T2 -.02 -.02 .00 .06 .00 

6. Subjective norm (direct measure) T2 -.02 -.01 -.01 .06 .00 .00 

7. Perceived behavioral control 

(direct measure) T2 .00 -.00 -.00 .00 -.00 -.00 .00 

8. Mineral water intake 

(rescaled scores; L) T -.03 -.03 .08 .01 .03 .01 .00 .00 

Note. N = 179. T =Square-root transformed scores. T2 =Square transformed scores. 

For an explanation of the variables see chap. 5.4. 
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Table D8 

Intercorrelationsfor the Direct Measure and Indirect, Belief-Based Measures of Attitude Toward Ingesting Mineral Water 

Variable 

0. Direct measure (dependent variable) T2 

Beliefs (predictors): (Drinking) mineral water .. 

4 10 II 12 13 14 

1. quenches thirst better than other beverages .38* 

2. does not make me gain weight .20* .08 

3. is neutral in taste .27* .14 -.01 

4. is better value forrnoney than many other beverages .07 .12 .02 .00 

5. fosters my health .60* .26* .21* .15* .15* 

6. is free of calories .20* .17* .51* .02 .06 .24* 

7. supplies my body with many required nutrients .31* .10 .08 .12 .10 .33* -.05 

8. keeps me in shape .46* .22* .20* .17* .13 .52* .25* .48* 

9. is refreshing .45* .52* .06 .26* .16* .34* .05 .27* .38* 

10. is free of sugar .32* .16* .46* .09 -.02 .31 * .52* .07 .15* .16* 

11. is suitable for use on nearly every occasion .15* .15* .08 .10 -.17* .06 -.01 .05 .06 .10 .17* 

12. is boring .37* .31* .17* .17* -.13 .11 -.01 .24* .25* .27'1f- .09 .21* 

13. does not contain vitamins .17* -.03 -.03 -.01 -.08 -.03 -.04 .23* .17* .01 -.01 .04 .14 

14. fosters my well-bdng .61* .44* .21* .32* .11 .47'1f- .16* .31* .45* .48* .25* .21* .31* -.06 

15. does not taste sweet .21* .20* .16* .20* -.17* .25* .27* .15* 23* .32* .38"' .21* II .02 .26* 

16. does not contam pollutants .II .02 .14 -.08 .03 .25* .29* .07 .19* -.08 .17* .08 .05 -.01 .06 

15 16 

09 

17. is a hygienically dean food product .02 -.05 .03 -.06 09 .16* .03 .09 .10 -04 .10 -.04 -.03 -.05 .05 .08 57* 

17 

18. is easy to digest .39* .34* .10 .15* .10 40* .16* .22* .27* .29* .33* .22* 13 -.00 .41* .29* .23* .31* 

18 

19 does not contain alcohol .26* .13 .14 -.01 .07 .28* .20* .13 .19* .07 .32* .17* 06 -.14 .20* .24* .03 .09 .30* 

19 20 

20. is a high-quality food product .24* .14 .08 -.09 -.04 .29* .14 .28* .31* .08 .19* .01 .18* .12 .21* 16* 35* .49* .39* .17* 

Note. N=- 179. T2 =- S£Uare transformed scores. Beliefs consist of two optimally scaled elements; for an explanation of the variables see chap. 5.4. 

"For item wordings in German see Appendix 81, Questions H23 and H24; sequence of items in this table follows the sequence in which they appear at Question H23. 

*p<.05. 
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TableD9 

Intercorrelatiom for the Direct Measure and Indirect, Belief-Based Measures of Perceived Behavioral Control 

Variable 0 I 2 3 4 5 6 7 

0. Direct measure (dependent variable) T2 

Beliefs (predictors): Expecting ... • for the next 7 days 

]. very warm weather -.02 

2. to be often in the university .18* .28* 

3. to be frequently in situations where I want to drink a beverage and where I find other 

beverages tJ choose from, too, apart from mineral water .33* .09 .29* 

4. to be often together by friends .15* .II .31* .26* 

5. rather chilly 01 cold air temperatures .28* -.40* .16* .37* .28* 

6. to get physical exercise frequently .15* .22* .17* .17* .09 .06 

7. to have minerd water available whenever and wherever I want to drink a beverage .48* .09 .43* .36* .32* .38* .26* 

8. to feel warm f1equently -.02 .52* .31* .03 .09 -.08 .18* .23* 

9. to be on many parties .13 -.II .14 .14 .58* .30* .01 .19* 

10. to have minen.l water permanently available in my household .47* .10 .20* .49* .22* .38* .19* .62* 

Note. N= 179. T2 =Square transformed scores. Beliefs consist of two optimally scaled elements; for an explanation of the variables see chap. 5.4. 

aFar item wordings m German see Appendix Bl, Questions H29 and H30; the sequence of items in this table follows the sequence in which they appear at Question H29. 

* p < .05. 
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TableDlO 

Extension of the Theory of Planned Behavior (TPB): Input Matrix ofintercorrelationsfor the Indicators of the Constructs 

Variable I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 

----
I. Question HI 0 

2. Question Hll .92* 

3. Question H12 T .84* .85* 

4. Question H 13 .18* .15 .19* 

5. Question H 14 T .13 .08 .14 .86* 

6. Question H 15 -.06 -.08 -.08 -.14 -.09 

7. Question Hl6 T -.08 -.07 -.08 -.10 -.06 .75* 
Question Hl7, Item I .83* 84* .85* .21* .15 -.09 -.07 

9. Question H17, Item 2 .06 .02 .09 .80* .76* ·.15* -.II .10 
10. Question H 17, It:m 3 -.10 -.10 -.12 -.07 .02 .62* .70* -.08 .01 
II. Attitude toward mineral water intake (direct measure) T2 .63* .63* .63* .07 .03 -.09 -.01 .69* .04 -.01 ..,. 
12. Attitude toward getting physical exercise (direct measure) T2 .18* .34* .35* -.06 .04 .20* .40* .05 .23* w .09 .10 

0\ 
Subjective norm(direct measure) T2 13. .26* .26* .26* .06 .04 .01 .03 .32* .02 .05 .46* .II 

14. Perceived behavDral control (direct measure) T2 .41 * .40* .39* .10 .05 -.01 -.00 .39* .10 -.02 .26* .17* .08 
15. Time spent on plysical work or labor (hrs I day) T -.00 -.02 -.02 .04 .13 .57* .75* -.07 -.01 .57* .02 .01 .02 -.03 
16. Time spent on plysical exercise (hrs I day) T .09 .07 .13 .65* .64* -.12 -.03 .17* .64* .03 .06 .31* -.03 .14 .07 
17. Sum of minimurn and maximum temperature (°C) .01 -.01 -.04 .00 .03 .13 -.03 .02 .03 .08 .04 .05 .20* -.07 .03 -.01 
18. Mineral water in1ake (rescaled scores; L) T .72* 72* .81 * .21* .17* -.08 -.08 .74* .II -08 59' .24* .24* .38* -.01 .21* -.03 

Note. N = l 79. T =~.quare-root transformed scores. T2 =Square transformed scores. For an explanation of the variables see chap. 5.4. 

* p < .05. 



TableDU 

Extension of the Theory of Planned Behavior (TPB): Matrix of Standardized Residuals of the Indicators of the Constructs 

Variable I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 

----
I. Question HlO .02 

2. Question Hll .06 .02 

3. Question H12 T .00 .01 .02 

4. Question H13 .07 .03 .08 .01 
5. Question Hl4 T .02 -.03 .03 .02 .01 
6. Question H 15 -.01 -.03 -.03 -.14 -.09 -.00 
7. Question Hl6 T -.02 -.01 -.02 -.10 -.06 -.00 -.00 
8. Question HI?, Ik::m 1 .01 .01 .04 .10 .04 -.04 -.01 .02 
9. Question H 17, Item 2 -.04 -.08 -.01 .01 -.00 -.15 -.II -.00 .01 
10. Question H 17, Item 3 -.05 -.05 -.07 -.07 .02 .05 -.01 -.03 .01 -.00 

-"'" 
II. Attitude toward nineral water intake (direct measure) T2 .00 .00 .02 .02 -.02 -.09 -.01 .08 -.01 -.01 .03 w 12. Attitude toward getting physical exercise (direct measure) T2 -.03 -.02 .07 -.02 .00 -.06 .04 .09 .07 .05 .10 .00 -...l 

13. Subjective norm(direct measure) T2 -.00 -.00 -.00 .06 .04 .01 .03 .07 .02 .05 .02 .II .00 
14. Perceived behavioral control (direct measure) T2 .03 .02 .02 .10 .05 -.01 -.00 .02 .10 -.02 .02 .17 .00 -.00 
15. Time spent on physical work or labor (hrs I day) T .05 .03 .03 .04 .13 -.03 .01 -.02 -.01 -.00 .02 .01 .02 -.03 -.00 
16. Time spent on plysical exercise (hrs I day) T .01 -.01 .05 .01 .02 -.12 -.03 .09 .06 .03 .02 .04 -.03 .14 .07 .02 
17. Sum of minimum and maximum temperature (°C) .01 -.01 -.04 .00 .03 .13 -.03 .02 .03 .08 .04 .05 .20 -.07 .03 -.01 .00 
18. Mineral water in1ake (rescaled scores; L) T -.01 -.01 .10 .04 -.00 -03 -.03 .04 -.04 -.04 .06 .II .02 .03 03 .08 -.01 .02 

Note. N = 179. T =Square-root transformed scores. T2 =Square transformed scores. For an explanation of the variables see chap. 5.4. 



Table D12 

Intercorrelationsfor the Components in Pudel and Westenhofer's Model (PWM) 

Variable 2 3 4 5 6 7 

1. Mineral water intake 

(rescaled scores; L) T 

2. Sum of image components BI .32* 

3. Sum of image components OS .32* 1.00* 

4. Sum of attributes of the 

evaluation of the situation .21 * .46* .46* 

5. Sum of attributes of the 

evaluation of the situation OS .21 * .46* .46* 1.00* 

6. Sum of products .38* .89* .89* .73* .73* 

7. Sum of products OS .40* .80* .80* .52* .52* .93* 

Note. N = 179. T = Square-root transformed scores. BI = Bipolarized scores (ranging from -3 to +3). 

OS =Optimally scaled scores. For an explanation of the variables see chap. 5 .4. 

* p< .05. 
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TableD13 

Intercorrelatiom for Volume of Mineral Water Intake and Weighted Image Components in Pudel and Westenhofer's Model (PWM) 

Variable 

0. Mineral water intake (rescaled scores; L) T 

Weighted image compJnents (predictors): 
(Drinking) minenl water ... a 

0 4 

1. quenches thirst better than other beverages .32"' 

2. does not make rre gain weight .12 .04 

3. is neutral in taste .13 .17* .01 

4. is better value for money than many other beverages .17* .17* .08 .05 

5. fosters my health .39* .32* .34* .17* .19* 

6. is free of calories .24* .11 .63* .ll .00 .33* 

7. supplies my bod! with many required nutrients .10 .15* .Q7 .00 .13 .38* .10 
8. keeps me in shaJ:e 

10 11 12 13 14 15 

lt 9. is refreshmg 

"' 

.33* .28* .25* .19* .12 .53* .26* .35* 

.38* .54* .14 .19* .20* .38* .12 .28* .37* 
10. is free of sugar .26* .23* .46* -.01 -.04 .34* .59* .17* .26* .20* 
11. is suitable for ust on nearly every occasion .09 .18* .06 .05 -.04 .15 .09 .06 .07 .10 .18* 
12. is boring .12 .14 -.06 .13 .04 13 -.02 .04 .06 .13 .12 .04 
13. does not contain vitamins 

-01 .06 .08 .01 .01 -.00 -.00 -.II -.10 .01 .13 -.09 .00 
14. fosters my we\1-h!ing 

.43* .47* 23* .18* .16* 52* .15* .26* .42* .47* .36* .15* .15 .08 
15. does not taste sw!et .05 .10 .05 .24* .03 .17* .22* .06 ·.01 14 .25* 07 .06 .08 .14 
16. does not contain :mllutants 

-.04 -.02 21* -.04 -.00 .24* .30* .06 .18* -.07 .13 -.03 -.02 -.05 03 -.01 

16 

-.06 -.04 .02 -.01 .06 .II .09 .11 .06 -.04 .05 -.10 .00 -.02 .01 .03 .52* 

17 18 

J 7. is a hygienically -:lean food product 

18. IS easy to digest 
.30* .30* .05 .08 .18* 34* 20* .12 .15* .23* .30* .16* .16* -.09 .37* .23* .23* .28* 

19 does not contain alcohol 
.09 .13 .23* .07 .03 .28* .17* 14 .17* .11 .26* .08 07 .04 .13 .06 .05 07 16* 

19 20 

20. is a high-quahty bod product 
.11 .13 .10 -.03 -.02 .36* .19* .32* .20* .09 .25* -.03 .10 -.05 15* .05 .34* 42* .39* .23* 

Note. N= 179. T =Square-root transformed scores. Weighted image components consist of two optimally scaled elements; for an explanation of the variables see chap. 5.4. 

"For item wordings in German see Appendix Bl, Questions H23 and H25; sequence of items in this table follows the sequence in which they appear at Question H23. 

* p< .05. 










