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Abstract

Free association patterns to the word ‘‘food’’ (first three words that come to

mind) are used at the group level to investigate ‘‘default’’ attitudes toward food,

comparing genders, American generations (college students, their parents, and their

grandparents), and college students in three cultures (the United States, France, and

India). Frequencies of free associations for each group were organized into categories

and assigned a positive, negative, or neutral valence. We provide evidence that these

free associations have some stability over a 2-month time period, as well as some va-

lidity. Generation and culture are good predictors of free association content and va-

lence, with gender a less powerful predictor. Overall, examination of free association

data indicates that Americans are most worried about what they consume and are

most ‘‘fat’’ phobic, students (youngest generation) are most inclined towards un-

healthy foods and least concerned about the health effects of foods, and that, com-

bining across generations, females are somewhat more concerned about food and

health and fat but these effects are smaller than culture or generation effects. � 2002
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1. Introduction

Food is undeniably a very important part of our lives. Wherever we go, it
surrounds us. We could not avoid food if we tried, as we depend upon it for
the sustenance of life. However, the function of food in life clearly goes be-
yond its nutritional value. It serves social functions, often has moral impli-
cations, is sometimes an art form and a source of pleasure for almost
everyone, and a source of anxiety for some (Kass, 1994; Rozin, 1996,
1999). Given its essential importance in survival, the food domain has, in
evolution, become a source for specific adaptations which later become util-
ized in other domains by the process of preadaptation (Rozin, 1996).
A great deal of research has been done to investigate abnormal eating,

with respect to amount consumed (e.g., obesity, eating disorders). However,
surprisingly little work has been done on either abnormalities in food choice
or ‘‘normal’’ levels of consumption and associated attitudes (Rozin, 1989,
1996). Almost none of this already very small literature examines cultural
or generational effects. This contribution addresses this gap.
A motivating force for this research is the idea that many individual and

cultural differences derive from differences in the salience of different behav-
ioral or mental options (Rozin, 2002). That is, many substantial individual
or group differences can be traced to the privileging of different ‘‘default’’
options. The range of optional framings may be similar across groups but
different defaults can cause very different outcomes. Once one starts think-
ing in a particular direction, the direction is usually continued, creating large
differences from what may be originally small differences in choice of default
framings. Thus, although both Asian Indians and Americans can under-
stand that the experience of shame has negative (self-demeaning) and posi-
tive (demonstration of understanding and respect for cultural rules) aspects,
Americans stress the negative much more than do Asian Indians (Rozin,
2002). Similarly, individuals and cultures have different default framings
and assign different importance to different domains; food is a particularly
important domain in traditional cultures that are threatened with inade-
quate nutrition and the framing of food as positive or ambivalent differs
across cultures, e.g., France versus the US (Rozin, Fischler, Imada, Sarubin,
& Wrzesniewski, 1999).
The instructions for eliciting free associations (something like, ‘‘what do

you think of when you think of X’’) are clearly designed to elicit default
thinking. In an unconstrained setting, free associations provide an indica-
tion of the direction the mind takes when it encounters a particular event.
Since, after the first free association, any subsequent association is influ-
enced by both the target word and prior associations, free associations have
the potential to lead the mind in a particular direction. Insofar as these di-
rections characterize individuals or cultures, they become an aspect of stable
individual differences and bear on issues in personality. Default modes of
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thought can be reasonably supposed to relate to important dimensions or
attitudes for the participant, as well as influence or shape both attitudes
and behaviors.
Free associations have a long history in psychology, dating back to Galton

and Wundt (see Szalay & Deese, 1978), but reached prominence as a window
on the unconscious in the hands of Freud and his psychoanalytic followers.
Freud used an event or word as a starting point, asked what came to mind
in response to the stimulus, and continued to follow the train of thoughts until
the meaning of the initial stimulus was clear. The method is summarized in A
General Introduction toPsychoanalysis (Freud, 1920). Someattentionhasbeen
paid to this method, its virtues and shortcomings, in the psychoanalytic litera-
ture (e.g., Fromm, 1995). Unfortunately, the linkage of free associations with
psychoanalysis has probably discouraged its use in other contexts. However,
they have been used with success to contribute to our understanding of the
meaning of words, particularly by James Deese (1962).
The appeal of free associations to psychoanalysts was that, at least to

some extent, they seemed to bypass rational considerations and censorship.
In a more modern framing, free associations might be considered to be lo-
cated somewhere between explicit attitudes and beliefs, as measured by rat-
ing scales and implicit attitudes measure, for example, by the implicit
attitudes test (IAT) (Greenwald, McGhee, & Schwartz, 1998).
A major problem with free associations is that they are very much subject

to context and momentary states. In effect, they are ‘‘noisy’’ outputs. There
is some stability in free associations; for example, for a given individual, the
first associate to a word is the same 60% of the time in tests one week apart
(Szalay & Brent, 1967). Free associations turn out to be much more stable
and useful measures for groups, as opposed to individuals, since the ‘‘noisi-
ness’’ of individual associations can thus be averaged out. The value of the
group free association approach is exemplified in the associative group ana-
lyis (AGA) procedure, originated and promoted by Lorand Szalay and his
associates (Szalay & Brent, 1967; Szalay & Maday, 1967, and particularly
the book by Szalay & Deese, 1978). In this methodology, participants from
different groups are given one minute to write down all of their word asso-
ciations to a particular word. A coding scheme is developed for the relevant
categories of associations for each stimulus word and a frequency distribu-
tion is obtained for each group. Earlier free associations are given higher
weightings, according to a schedule that has an empirical basis. This distri-
bution turns out to be quite reliable, in the sense that different samples of
individuals from the same group generate very similar distributions (Szalay
& Deese, 1978). In a recent study, the distribution of first word associations
to stimulus words in two samples of individuals from the same group dis-
played a correlation of .89 (Nelson & McEvoy, 2000). First associations
seem like an excellent proxy for determining the relative salience of a set
of associations in a group (Nelson & McEvoy, 2000).
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There is a particular virtue of free association data in respect to examin-
ation of different cultures. The rating scales commonly used in such studies
are often unfamiliar and confusing to members of other cultures. As Szalay
and Deese (1978, p. 101) point out: ‘‘The tendency of Americans to accept
rankings and quantitative rating of almost everything under the sun strikes
some foreigners as being incomprehensible and even repugnant’’.
As with the IAT, there are some problems in deciding what is an appropri-

ate validation for free associations, since part of the value of the techniques is
that they tap processes not tapped by more traditional measures. Given the
ease of eliciting free associations, there is virtue in using them, even if they
are redundant with more traditional attitude measures, but in fact, they seem
to be related to, but not the same as, the traditional measures (Henley, 1969;
Szalay & Brent, 1967; Szalay & Deese, 1978). Generally, for groups, there are
modest correlations between measures of similarity of a set of concepts
(words) derived fromassociative overlap in theAGAanddirect paired or triad
similarity ratings. Similarly, other explicit attitudemeasures showmodest cor-
relations with free associations at the group level (Szalay & Deese, 1978).
The AGA procedure has been used successfully by Szalay and his collab-

orators to describe some substantial group differences (Szalay & Brent,
1967; Szalay & Deese, 1978). Three types of measures of the group free as-
sociation pattern are recorded: dominance, which relates to the degree of sa-
lience of particular associates; affinity, which is the correlation of the
frequencies (weighted by order) of the associations by category for one
group and another; and affectivity, which refers to the extent of valenced as-
sociations and the direction of the valence. Results from a wide range of
studies done by Szalay and his collaborators indicate, for example, more
ambivalence in Black–White attitudes to one another than is revealed by at-
titude ratings. In response to the word ‘‘hungry,’’ the most salient responses
of American students have relatively more to do with satiation (e.g., ‘‘eat’’
and drives), whereas for Korean students, words like ‘‘poverty’’ and ‘‘beg-
gar’’ are relatively more common. Intelligence has a more academic associ-
ation for Americans and is more related to respect, politeness, and manners
for Koreans.
More modern research on the semantic organization of long-term mem-

ory has examined issues that provide a basis for an interpretation of free as-
sociations. According to the spreading activation model put forth by Collins
and Loftus (1975), Anderson (1976, 1980), and Anderson and Bower (1973),
memories and meanings are assumed to be arrayed in associative networks,
such that activation of any particular word or concept, represented at a par-
ticular node in the network, activates neighboring nodes, and so on. Both
semantic similarity and frequency of activation determine the strength of
node links and hence these two factors should be principal determinants
of free associations. Both individualized semantic similarity and frequency
should, then, be indicators of how a person thinks about the target stimulus.
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A few studies have employed the free association method in investigations
of attitudes toward food and its consumption. Szalay andDeese (1978) exami-
ned free associations to the word ‘‘food’’ in a sample of American andKorean
students but only report the tabulation for Koreans: the three most frequent
associations were: cooked rice, kimchi (a typically Korean spicy, fermented
cabbage), and rice. These are obviously very different fromwhatwould be pro-
duced byAmericans.Asmentioned above, these authors foundmuch stronger
associations to poverty themes in response to ‘‘hunger’’ for Koreans than for
Americans. Another study compared the free associations of males and fe-
males of a younger group (18–39 years old, n ¼ 52) composedmainly ofAmer-
ican college students to an older group (40+, n ¼ 44) composed mainly of
members of anAmericanAssociation ofRetired persons chapter (Rappoport,
Peters, Downey, McCann, & Huff-Corzine, 1993). Participants were asked to
write the first thing that came to mind in response to nine common foods, as
well as the feelings/emotions and social relationships they associated with
the nine foods. Responses were coded into 17 categories. Overall (aggregated
across the different foods), males and females were almost identical in the cat-
egory distribution of their free associations. The different age groups were
fairly similar but there were some differences: places/behavior settings and ref-
erences to commercial media were the younger groups’ top two categories of
responses, whereas positive feelings/evaluations and the names of meals were
first and second for the older group.
A recent study from France used a much larger, more diverse sample

(N ¼ 2000 adults representative of the French population) in an investigation
of attitudes toward eating through free association (Lahlou, 1994, 1998). Par-
ticipants were asked to list the first five words that came tomind in response to
theword ‘‘to eat’’ (manger). These responseswere then compared to themodel
of eating suggested by the dictionary entry for ‘‘manger’’ from the French dic-
tionary ‘‘Le Grand Robert.’’ This included a list of more than 140 synonyms,
analogues, antonyms, and derived terms. In keeping with the use of five-word
associations, dictionary entries were compiled by including the words in the
definitions of each word listed under food and the definitions of those words,
four times over, to allow for five sets of continuous associations. The subject
and dictionary-based words were divided into categories and compared. Par-
ticipants were most likely to refer to food and living, frequently referred to
meals, and often referred to balance and like/appetite. The dictionary’s associ-
ations also referred to food and living with the greatest frequency, but taking
was the next most common category, followed bymeal references. The results
obtained using these two distinct methods were similar enough for the author
to conclude that the free association method is valid, insofar as the dictionary
results are used as a criterion.
The present study is a further exploration of the free association method

in general and thinking about food. It contributes to the understanding of
the free association technique by providing:
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1. evidence for the stability of free associations, based on comparisons of
free associations from the same set of persons taken at the same time
of day, two months apart.

2. evidence for the validity of free associations, based on other responses of
the same subjects to questionnaire items about food attitudes, adminis-
tered after the free associations were obtained.
This study is also the first to examine the distribution of free associations

across the combination of gender, three generations, and three cultures,
hence examining default thinking across three very important social categor-
ies.
It is hypothesized that women will exhibit more concern for body image,

as other studies have shown (Cash, Winstead, & Janda, 1986; Rodin, Silber-
stein, & Striegel-Moore, 1984; Rozin, Bauer, & Catanese, 2002; Rozin &
Fallon, 1988; Silberstein, Striegel-Moore, Timko, & Rodin, 1988). It is also
hypothesized that there will be a greater health orientation and more nega-
tivity to food among females, as found by other studies (Rozin et al., 1999).
In light of the recent rise in eating disorders (Garfinkel & Garner, 1982),

it is predicted that members of the youngest generation will most likely be
health- and body image-oriented in their associations to food, as well as
more negative.
Lastly, it is predicted that there will be cultural differences in attitudes to-

ward food, with Americans showing greater concern for body image and
health and French and Indians having more culinary and pleasure-oriented
attitudes toward food. In addition, it is predicted that French and Indians
will be more positive in their associations. These hypotheses are based on
evidence that Americans are uniquely worried about what they eat, while
the French are the other end of the spectrum, deriving a great amount of
pleasure from food (Rozin et al., 1999).

2. Method

2.1. Participants

Gender and generation effects were initially investigated by distributing
anonymous questionnaires to the students in an introductory psychology
course at the University of Pennsylvania. Each student placed an arbitrarily
assigned ‘‘participant number’’ on his or her questionnaire; the same num-
ber was used on the later questionnaire and on the forms sent by the stu-
dents to their parents and grandparents. Usable responses were obtained
from 118 female students and 64 male students. Two months later, the stu-
dents filled out a different questionnaire in the same class, at the same time
of day. Also at this time, questionnaires were mailed by students to their
parents and grandparents and mailed back to the investigators. The second
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sample consisted of 143 female students, 76 male students, 163 female par-
ents, 147 male parents, 107 female grandparents, and 69 male grandparents,
for a total n of 705.
Cross-cultural differences were investigated by comparing a portion of

the second American sample described above to a French sample consisting
of 49 females and 46 males and an Indian sample consisting of 85 females
and 64 males. French participants were adults from a variety of back-
grounds, as data were collected in a random fashion in public places such
as train stations. Indian participants were students enrolled in psychology
classes at Utkal University, in Bhubaneswar, in the state of Orissa. Due
to differences in the mean age of the samples, French participants (mean
age¼ 37.0) were compared to combined American students and parents
(mean age¼ 36.3) and Indian college students were compared only to stu-
dents in the American sample.
Validity was tested in another data set consisting of 319 females and 279

males from American universities (approximately one hundred each, from
introductory psychology classes at Arizona State University, Pennsylvania
State University, University of California at Santa Barbara, University of
Houston, University of Pennsylvania, and University of Wisconsin) (Rozin
et al., 2002).

2.2. Questionnaires

The anonymous questionnaires given to participants asked them to give
the first three words that came to mind in response to ‘‘food’’ and some
other words. The ‘‘food’’ free association was the first item on each ques-
tionnaire.
A mixed-gender panel consisting of three females and two males divided

responses into the following categories: nutrition/ health, body image/con-
cern, ‘‘fat’’ words (words with fat in their stem), sensory, affective, emo-
tional, meal-related, consumption-related, states (e.g., hungry), cooking/
preparation, social, healthy foods, unhealthy foods, neutral foods, and mis-
cellaneous.
Categorization of the foods as healthy, neutral, and unhealthy (according

to popular belief as opposed to sophisticated nutritional knowledge) was
made in advance of data coding, by examination of the list of all of the food
words by the investigators, who made consensus classifications for the cod-
ing dictionary. Table 1 lists and describes each category, with common ex-
emplars.
The assignment of valences (positive, neutral, negative) to each of the

word responses by the participants was facilitated by results we had avail-
able from another survey containing free associations to ‘‘food’’ given to
students enrolled in introductory psychology at the University of Pennsylva-
nia one year after the initial survey. In this second survey, participants were
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asked to go back and self-rate each word of the three words they provided as
positive, negative, or neutral. A word was classified as positive, for the pre-
sent study, if there was a greater than two to one ratio of positive ratings to
the sum of neutral and negative ratings. Negativity was assigned in the same
manner. All other responses were rated as neutral. All responses falling into
a food category (viz., healthy foods, unhealthy foods, or neutral foods) were
neutrally valenced due to lack of consensus regarding such items. Rare items
that did not appear in the corpus of free associations on the later question-
naire were assigned a valence by the rating panel in accordance with ratings
already assigned to most similar words.

Table 1

Definitions and examples of coded categories of associations

Category Definition Common words

Body image Words related to appearance issues Dieting, overweight,

obesity, pimples, weight

Nutrition/health Words related to food content,

components of a healthy diet,

ailments, and sustenance of life

Calories, health, nourish,

nutrition, sustenance

Consumption Words related to the acts of eating

and drinking

Chewing, drinking,

eating, mouth, swallow

‘‘Fat’’ words Words with ‘‘fat’’ in their stem Fat, fattening, fatty,

low-fat, fat-free

Sensory References to the eating experience:

appearance, texture, taste, and smell

Crunchy, flavor, smell,

taste, warm

States Physical states of the body Cravings, full, hungry,

satisfied, thirsty

Emotional Words related to the feelings evoked

by food or the eating experience

Comfort, disgusting,

enjoy, guilt, happy

Affective Adjectives with affective content,

describing the quality of food

Bad, delicious, good,

tasty, unappetizing

Cooking/

preparation

Words related to the process of food

preparation, style of preparation,

and seasoning

Baking, cooking, fried,

prepare, seasoning

Social Includes words related to social

events, people, holidays, and social

interactions

Boyfriend, eating out,

family, friends, holidays

Meal-related Includes names of meals and other

references to them, as well as items

found at a meal

Breakfast, dinner, fork,

plate, table

Healthy foods Includes foods and beverages rated

as healthy by panel

Fish, milk, salad, vegetables,

yogurt

Unhealthy foods Includes foods and beverages rated

as unhealthy by panel

Burgers, cheesesteak,

ice cream, pizza, steak

Neutral foods Includes foods and beverages rated

as neither healthy nor unhealthy

by panel

Bread, chicken, Chinese

food, pasta, potatoes

Miscellaneous Uncommon words that do not fit in

any other categories

Acorn, canopy, find,

pocket, unemployed
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The set of three-word associations for each participant in the present
study was assigned an overall valence by adding the assigned valence scores
for each of the three words. A score of )3 indicated three negative words, )2
indicated two negative and one neutral word, )1 indicated one negative and
two neutral words, 0 indicated three neutral words, 1 indicated one positive
and two neutral words, 2 indicated two positive and one neutral word, and 3
indicated three positive words. Since we were especially interested in ambiva-
lent responses, containing negative and positive words, we elected to use a
scoring system that highlighted these patterns. If a participant had two nega-
tive and one positive response (as opposed to one negative and two neutral
responses, which would yield the same )1 sum), we assigned a value of ).99
(having a minimal effect on means but marking the ambivalence). Similarly,
we assigned the value of .99 for two positive and one negative response, and
.01 for one negative, one positive, and one neutral word.
There was no need to determine inter-rater reliability, since a coding dic-

tionary that was created by the consensus of the group of people involved
designated the category for every relevant word offered. A small number
of unique responses of unknown relevance, such as the first name of a per-
son, were relegated to a miscellaneous category.
The questionnaires used in the validity analysis contained standard-for-

mat questions on attitudes toward food, in addition to free association
items. The items were designed to give a broad picture of the individual’s
relation to food and modeled on the items used in Rozin et al., 1999. The
standard-format questions were grouped into factors by Rozin et al.
(2002). The question asking for free associations to ‘‘food’’ was first on this
questionnaire, as well, and responses were coded as to valence and content
in the manner described above. In this questionnaire, after completing the
free associations, participants were asked to go back and rate each word
as positive, negative, or neutral.

3. Results

3.1. Consistency/stability

Because free association is an unusual method of attitude assessment, we
obtained evidence for stability. (Prior work by Szalay and his colleagues ex-
plored reliability and validity, but not stability, that is, consistency over
longer periods of time). Data were collected from students in introductory
psychology at the University of Pennsylvania two months apart (January
and March), in the same class, at the same time of day (approximately 2
PM). The coded responses for each participant in January were compared
to both the responses from the same participant in March and to the March
responses from a randomly selected student of the same gender. Given the
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two-month gap between the two measurements, we are inclined to interpret
this pairing of measures more as a test of stability than of reliability but the
results we report could be interpreted as reliability measures.
Consistency was analyzed in three different ways. First, the number of

identically matching words was compared. (Words with the same root were
considered identical, e.g., hunger/hungry, eat/eating, fat/fattening, hot dog/
hot dogs). The range of scores was 0–3, 0 indicating no match and 3 indicat-
ing 3 matches. The position of the word among participants’ three responses
was irrelevant, such that ‘‘good, fattening, calories’’ was considered an exact
match to ‘‘fattening, calories, good,’’ and scored as a 3. As expected, partici-
pants matched with their own responses significantly more often than they
matched with the responses of the random control matched for gender
(v2ð3;N ¼ 356Þ ¼ 98:143, p < :001, Table 2). Seventy-four percent of partici-
pants had at least one identical match with themselves, whereas only 23% of
participants had at least one identical match with a random participant of
the same gender. Next, the number of category matches was compared.
The 15 categories described in Table 1 were used in this analysis. Once
again, the range of scores was 0–3, with 0 indicating no category matches
and 3 indicating matches on all 3 categories, with the position of words in
a given category considered irrelevant. Participants matched with them-
selves significantly more than they matched with random controls of the
same gender, v2ð3;N ¼ 356Þ ¼ 98:143, p < :001 (Table 2). Sixty-one percent
of participants had at least two category matches with themselves, whereas
only eighteen percent of participants had at least two category matches with
a random participant of the same gender.
Lastly, the number of valence matches was compared. Although the over-

all valence scores used in the main analysis range from )3 (indicating 3 nega-
tive words) to 3 (indicating 3 positive words), with a number corresponding
to each possible combination of 3 valences, here the categories were col-
lapsed to positive (score greater than or equal to 1 and no negative words
among the three responses), neutral (score¼ 0), negative (score less than
or equal to one and no positive words), or ambivalent, that is, containing

Table 2

Stability/reliability of free associations

S matched

with

Number of matches Total

0 1 2 3

A. Frequency of identical matches

Self 48 (27%) 76 (43%) 44 (25%) 10 (6%) 178

Control 137 (77%) 36 (20%) 5 (3%) 0 (0%) 178

Total 185 112 49 0 356

B. Frequency of category matches

Self 19 (11%) 52 (29%) 81 (46%) 26 (15%) 178

Control 66 (37%) 81 (46%) 30 (17%) 1 (1%) 178
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both positive and negative words (score¼).99, .01, or .99) Participants
matched their own valences significantly more than random controls of
the same gender, v2ð1;N ¼ 356Þ ¼ 21:93, p < :001. Sixty-seven percent of
participants matched the valence of their previous responses, whereas only
42% of participants matched with a random participant of the same gender.
The number of matches in the valence analysis is relatively high due to the
high probability of a neutral–neutral match; 59% (209 out of 356) of
matches were neutral.

3.2. Validity

Validity was analyzed in the data set from college students on six cam-
puses (Rozin et al., 2002) containing both standard-format questions and
free associations. These questions were grouped through factor analysis into
five factors. Factor 1, diet concern, included questions on satisfaction with
current weight and body appearance, frequency of dieting, and association
of eating with guilt. Factor 2, health orientation, included questions gauging
healthiness of eating patterns and degree of concern about the nutritional
content of what is consumed. Factor 3, diet health, questioned the strength
of participants’ perceived connection between diet and health. Factor 4, eat-
ing disorders, included questions on extreme behavior surrounding eating,
including frequency of binging and purging and obsession with exercise.
Factor 5. food importance, evaluated how much enjoyment of food is val-
ued and the strength of the association between food and pleasure. Factor
5 was reverse scored so that a higher score indicated a low importance of
food and a weak association between pleasure and food consumption.
Independent-sample t tests were conducted, in which the two groups were

determined by the presence/absence of a response in a given association cate-
gory, among a participant’s three responses, and the dependent variable
was factor score. There were a total of 75 pairings of 15 association catego-
ries and 5 factor scores. We examined these pairings, prior to calculating any
statistics, and made predictions for a direction of relationship in 24 cases. Of
these 24 predictions, 21 were in the predicted direction (Table 3). The five
effects significant at p < :01 or better were: higher health-orientation factor
scores for individuals mentioning nutrition/health words, lower diet concern
and health orientation factor scores for people mentioning unhealthy food
words, and higher eating disorder and diet concern factor scores for those
mentioning fat words.

3.3. Gender and generation

Logistic regression was used to test for gender and generation effects on
category of association, with gender, generation, and a gender–generation
interaction term as predictive variables and presence or absence of a given
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category of response as the outcome variable (Table 4). Significant (a
p < :01 level is adopted for the purpose of this paper, in light of the substan-
tial number of effects examined) generation effects were found for 8 out of 14
categories tested. One notable finding was that grandparents were less likely
to give ‘‘fat’’ associations. When we control for gender by averaging male
and female responses within each generation, giving both genders equal
weight, we find that 6.5% of grandparents mentioned fat among their three
responses, as compared to 17.0% of parents and 11.5% of students. Except
for this item, the standout group was students, in comparison to either par-
ents or grandparents, who were relatively similar. Students made fewer nu-

Table 3

Comparison of free associations to factor analysis scores

Category of

free association

Factor Predicted factor

direction

Factor in

predicted

direction?

Effect

significant?

(independent t)

Nutrition/health Diet concern Higher Yes No

Health orientation Higher Yes Yes���

Diet health Higher Yes No

Eating disorder Higher Yes No

[Lack of] Food

importance

Higher Yes No

Body image Diet concern Higher Yes Yes�

Health orientation Higher No No

Eating disorder Higher Yes Yes�

Fat Diet concern Higher Yes Yes��

Health orientation Higher Yes No

Diet health Higher Yes No

Eating disorder Higher Yes Yes��

[Lack of] Food

importance

Higher Yes No

Sensory [Lack of] Food

importance

Lower Yes No

States Diet concern Higher Yes Yes�

Emotional [Lack of] Food

importance

Lower Yes Yes�

Affective [Lack of] Food

importance

Lower Yes Yes�

Healthy foods Diet concern Lower No No

Health oientation Lower Yes No

Diet health Lower Yes No

Unhealthy

foods

Diet concern Lower Yes Yes���

Health orientation Lower Yes Yes���

Diet health Lower Yes No

Note. Factors or categories for which predictions were not made are omitted.
�p < :05.

��p < :01.
���p < :001.
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trition/health, emotional, affective, and cooking/preparation associations
than the older generations. When we control for gender, we find that
10.5% of students gave nutrition/health responses, as compared to 23.5%
of parents and 24.0% of grandparents; 7.0% of students listed an emotional
word, as compared to 18.5% of parents and 14.0% of grandparents; 12.5%
of students listed at least one affective word, as compared to 24.0% of par-
ents and 20.5% of grandparents; and just 2.0% of students listed a cooking/
preparation word, as compared to 12% of parents and 10% of grandparents.
Surprisingly, students were also marginally (p < :05) less likely to give body
image/concern responses: controlling for gender, only 3.0% of students gave
such responses, as compared to 9.5% of parents and 11.0% of grandparents.
On the other hand, students were much more likely to list unhealthy foods
(54.5% of students vs. 23.0% of parents and 14.0% of grandparents).
There was only one overall sex difference (p < :01). In the percentages

that follow, each generation is weighted equally in the scores for males
and females. Approximately twice as many males (18.7%) as females
(9.0%) made a sensory association. Females were marginally (p < :05) more
likely to list ‘‘fat’’ words, states, and cooking/preparation words. Aggre-
gated across all three generations, 18.7% of females listed a ‘‘fat’’ word,
as compared to 8.0% of males.
There were no gender by generation interactions significant at the .01

level. However, there was one marginal interaction significant at the .05 level:

Table 4

The effects of gender and generation on category of response

Category Gender Generation

Wald v2 Direction Wald v2 Direction

Nutrition/health 0.22 14.47�� Student lowest

BodyImage/concern 0.05 8.85� Student lowest

Consumption-related 0.01 4.84

Fat words 4.84� Female higher 10.74�� Grandparent lowest

Sensory 8.90�� Male higher 4.34

States 4.71� Female higher 6.40� Student highest

Emotional 0.80 11.22�� Student lowest

Affective 1.18 10.87�� Student lowest

Cooking/preparation 5.71� Female higher 9.20�� Student lowest

Social 1.37 1.20

Meal-related 0.98 9.33�� Student highest

Healthy foods 2.38 2.29

Unhealthy foods 0.19 75.91�� Student highest

Neutral foods 1.56 9.28�� Student highest

Note. DF ¼ 1 for gender tests and 2 for generation tests for all outcome variables. Inter-

actions between gender and generation were tested for. While there were a few marginal cases,

none were found significant. Wald v2 statistic is from logistic regression analysis.
�p < :05.

��p < :01.
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female grandparents were less likely to give ‘‘fat’’ associations. Among wo-
men, only 5.4% of grandparents mentioned fat among their three responses,
as compared to 21.8% of parents and 18.6% of students.
The valence scores used in this analysis were a measure of overall valence

for the three words, ranging from )3 to +3. Two-way analysis of variance
(ANOVA) was used to compare mean valences (the group mean in overall
valence across the three responses, as described above) across groups. The
results indicated a significant effect of generation on valence (p < :001).
As can be seen in Table 5, students responded more neutrally than their par-
ents and grandparents, who were more positive in their associations. No sig-
nificant sex difference was found for valence of responses and there was no
significant gender by generation interaction.
In addition to the statistical analysis, the most frequently occurring

words for each gender and generation were tallied to provide a ‘‘snapshot’’
of each groups’ attitudes toward food (Table 6). One of the most striking
results of this analysis was the high frequency of the words ‘‘fat’’ or ‘‘fatten-
ing’’ among female students and parents; it was the most popular response
among female parents and the second most popular response among female
students. In contrast, the most frequent responses among male parents and
students were ‘‘taste’’ and ‘‘pizza,’’ respectively, although male parents did
say ‘‘fat’’ or ‘‘fattening’’ fairly frequently, as well. The grandparent genera-
tion differed from the student and parent generations in the frequency with
which they said ‘‘eat’’ or ‘‘eating;’’ while it was the most frequent response
among both male and female grandparents, these words were generally not
among parents’ and students’ top responses (although male parents might
be considered the exception to this generalization; see Table 6). All groups
frequently gave ‘‘hunger’’ or ‘‘hungry’’ as a response, although female stu-
dents did so more frequently than any other group.

3.4. Culture and gender

As mentioned earlier, Americans were compared to French and Indians
separately, as different American sub-samples were used in the different ana-

Table 5

Mean valence by gender and generation

Group n M SD

Student female 143 .14 .80

Student male 76 .32 .75

Parent female 163 .54 1.13

Parent male 147 .57 1.13

Grandparent female 107 .61 .99

Grandparent male 69 .44 .98
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lyses to control for age. Again, logistic regression was used in the category
analysis, with culture, gender, and a culture–gender interaction term as pre-
dictive variables and presence or absence of a given category of response as
the outcome variables. In those cases where frequencies were too low for lo-
gistic regression to be appropriate, Fisher’s exact test was used, eliminating
the option of testing for interaction effects.
The French differed significantly (p < :01) from Americans on 5 of the 14

categories tested (Table 7). Americans were more likely to give fat words,
states, affective words, and unhealthy foods as a response. French were more
likely than Americans to respond with neutral foods. The most remarkable
of these cultural differences was in the ‘‘fat’’ word category: not one French
person mentioned fat at all in his or her responses. In contrast, 14.7% of
Americans – and nearly one in five female American students – mentioned
fat in their free associations (gender is controlled for in all cultural compar-
isons reported by averaging the results of both sexes). Americans were also
more than twice as likely to respond with affective words (19.2% of Amer-
icans gave such a response vs. 6.3% of the French) and over four times as
likely to respond with states (21.6% vs. 5.2%). Differences in the unhealthy
and neutral food categories were somewhat less dramatic, although highly
significant: 21.0% of the French responded with a healthy food vs. 13.1%
of Americans; 20.1 % mentioned an unhealthy food vs. 35.1% of Americans;
and 40.0% mentioned a neutral food vs. 26.6% of Americans. There was one
marginal gender by culture interaction (p < :05): French males were
less likely than any other group to mention a word in the nutrition/health

Table 6

Most frequent words by gender and generation (percentage of total group)

Female

Students ðn ¼ 143Þ Parents ðn ¼ 163Þ Grandparents ðn ¼ 107Þ

Association Freq. Association Freq. Association Freq.

Hunger/hungry 52 (36) Fat/fattening 37 (23) Eat(ing) 20 (19)

Fat/fattening 30 (21) Cook(ing) 29 (18) Cook(ing) 18 (17)

Pizza 26 (18) Good 26 (16) Hunger/hungry 16 (15)

Dinner 18 (13) Hunger/hungry 24 (76) Good 10 (9)

Health(y/ful) 10 (9)

Male

Students ðn ¼ 76Þ Parents ðn ¼ 147Þ Grandparents ðn ¼ 69Þ

Association Freq. Association Freq. Association Freq.

Pizza 27 (36) Taste 26 (18) Eat(ing) 15 (22)

Hunger/hungry 16 (21) Hunger/hungry 22 (15) Hunger/hungry 12 (17)

Steak 8 (11) Good 21 (14) Taste 10 (14)

Lunch 7 (9) Eat(ing) 15 (10) Good 8 (12)

Fat/fattening 15 (10)
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category. Only 10.9% of French males mentioned a nutrition/health word,
as compared to 24.5% of French females, 25.8% of American males, and
21.9% of American females.
Indians also differed significantly from Americans on 5 of the 14 catego-

ries tested (Table 7). Americans were once again more likely to mention
words with ‘‘fat’’ in their stem: 11.2% of American students gave such a re-
sponse, as opposed to just 0.6% of Indians. Americans were also more likely
than Indians to mention meal-related words: 20.7% of Americans vs. 3.0%
of Indians. While Americans provide significantly more affective words than
the French, they provide significantly less than Indians: 12.3% vs. 23.5%.
While 54.2% of Americans mention an unhealthy food, just 15.3% mention
a healthy food. However, in India, these statistics are practically, reversed:
14.4% of students mention an unhealthy food and 46.4% mention a healthy
food. These percentages all reflect equal weighing of both genders within
each culture considered. There was a significant culture by gender interac-
tion for unhealthy foods: Indian males stood out as the group least likely
to mention an unhealthy food (6.3%), while American males stood out as
the group most likely to mention an unhealthy food (62.8%).

Table 7

The effect of culture on category of response

Category France India

Wald v2 Direction Wald v2 Direction

Nutrition/health 0.19 2.04

BodyImage/concern 0.70 0.02

Consumption-related 3.34 0.07

Fat wordsa �� Americans higher �� Americans higher

Sensory 4.35� Americans higher 0.62

States 10.91�� Americans higher 2.15

Emotional 1.26 0.76

Affective 8.33�� Americans higher 6.90�� Indians higher

Cooking/preparation 2.25 0.01

Social 0.91 0.68

Meal-related 2.17 15.18�� Americans higher

Healthy foods 3.93� French higher 37.9�� Indians higher

Unhealthy foods 7.99�� Americans higher 11.26�� Americans higher

Neutral foods 7.06�� French higher 0.01

Note. DF ¼ 1 for all outcome variables.

Wald v2 statistic is from logistic regression analysis.

Interactions between gender and culture were tested for, but only found significant in the

case of the Unhealthy Foods (v2 ¼ 11:25, p < :001), with Indian males lowest and American

males highest.
a Variable was analyzed using Fisher’s exact test (due to low frequency of occurrence). Chi

square values are not reported for these variables and interactions were not tested.
�p < :05.

��p < :01.
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Two-way ANOVA was again used to compare mean valences among
groups (Table 8). Americans were less positive in their food associations
than Indians. This difference is most dramatic when just the females of each
culture are compared: the mean valence among American females was .14,
as compared to .62 among Indian females. (Americans did not significantly
differ from the French on valence, but surprisingly, the trend was that Amer-
icans appeared to be more positive in their associations.)
The most frequently occurring words for each culture were also tallied

(Table 9). Neither Indian males nor male or female French give ‘‘hunger’’
or ‘‘hungry’’ as one of the top four responses, while this was the highest re-
sponse for Americans of both sexes and Indian females. Also, ‘‘fat’’ and
‘‘fattening,’’ top responses among American females, are absent from both
French and Indian females’ lists of frequent responses. The French name
foods more frequently than Americans; the French frequently mention
‘‘bread,’’ ‘‘meat,’’ ‘‘fruit,’’ and ‘‘pasta,’’ while the only food Americans fre-
quently mention is ‘‘pizza,’’ and that is just among American males.

3.5. Discussion and conclusion

Overall, we have found that free associations have utility in describing at-
titudes to food. There is evidence for at least modest stability and validity.
Of course, since free associations are more context-sensitive and more state-
like than more usual behavioral or attitude measures, one would expect
them to be only moderately stable and expect only moderate correlations
with questionnaire-based attitude and behavioral measures.
Gender differences, quite robust for behavioral and questionnaire-

based attitude measures of relations to food (e.g., Rozin et al., 1999;

Table 8

Mean valence by gender and culture

Group n M SD

France–USA

French female 49 .33 .80

Americana female 306 .35 1.01

French male 46 .26 .61

American male 223 .48 1.02

India–USA

Indian female 85 .62 .85

Americanb female 143 .14 .75

Indian male 64 .44 .81

American male 76 .32 .75

aAmerican sample used in comparison to the French is comprised of student and parent

generations only, to create cross-cultural samples of comparable age.
bAmerican sample used in comparison to Indians is comprised of the student generation

only, to create cross-cultural samples of comparable age.
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Table 9

Most frequent words by culture

Females Males

French ðn ¼ 49Þ Americana ðn ¼ 306Þ French ðn ¼ 46Þ American ðn ¼ 223Þ

Association Freq. Association Freq. Association Freq. Association Freq.

Eat (manger) 12 Hunger/hungry 76 Meat (viande) 12 Hunger/hungry 38

Bread (pain) 9 Fat/fattening 67 Bread (pain) 9 Pizza 38

Meat (viande) 8 Good 39 Eat (manger) 9 Taste 29

To be pleasurable (plaisir) 7 Eat/ing 37 Good (bon) 4 Good 27

Fruit (fruit) 4

Pasta (pates) 4

Indian ðn ¼ 85Þ Americanb ðn ¼ 143Þ Indian ðn ¼ 64Þ American ðn ¼ 76Þ

Association Freq. Association Freq. Association Freq. Association Freq.

Hunger/hungry 26 Hunger/hungry 52 Rice 19 Pizza 27

Rice 21 Fat/fattening 30 Dal 9 Hunger/hungry 16

Delicious 14 Pizza 26 Eat/ing 8 Steak 8

Eat/ing 12 Dinner 18 Curry 6 Lunch 7

aAmerican sample used in comparison to the French is comprised of student and parents generations only, to create cross-cultural samples of com-

parable age.
bAmerican sample used in comparison to Indians is comprised of the student generation only, to create cross-cultural samples of comparable age.
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Rozin, Bauer, & Catanese, 2002) appear much more muted for free associ-
ations (in accord with Rappoport et al., 1993, free association data). Gender
differences are small for frequency of nutrition/health, emotional, and body
image words, as well as for overall valence. However, women were margin-
ally more likely to have ‘‘fat’’ word associations and there were female ten-
dencies to give more state and cooking/preparation associations. A possible
explanation for the former is that because women are more likely to be di-
eting, they are more likely to provide the word ‘‘hungry,’’ the most common
word in the states category. The latter finding makes sense in light of wo-
men’s traditional role as homemaker in our society. The largest male–female
difference was the higher number of sensory associations, for males. This
may be because males are more focused on the eating experience, as opposed
to the consequences of eating, and, as indicated, less inclined to give state,
fat, and cooking words. In summary, the gender effects and trends we report
are in keeping with the prior literature, showing greater food concerns for
females. The fact that the effects are smaller than expected may result from
two factors: (1) our sample is more balanced for age than are most in the
literature, which heavily favor college students. This may be the group with
the largest overall gender difference; (2) free associations may tap into a dif-
ferent level of attitudes (e.g., on the explicit–implicit dimension) than the
measures in most prior studies.
Although gender differences have been the dominant theme in the prior

literature, we find more substantial generation and culture effects. Some re-
sults of the generation analysis fell in line with predictions but others were
surprising. It makes sense in light of the recent epidemic of eating disorders
that grandparents were less likely to give ‘‘fat’’ associations. It is at first sur-
prising that students made fewer nutrition/health associations than the older
generations. These results suggest that while the youngest generation is ap-
parently very concerned with what it consumes, this obsession largely re-
volves around fat and weight, and consequently, does not manifest itself
in other health-oriented categories of response. Upon further consideration,
it also makes sense that older generations give more nutrition/health re-
sponses because they are at an age where doctors often recommend that
people watch their diets due to concern about heart disease and other ail-
ments that do not tend to affect the youngest generation. The last significant
finding, that students are less likely to make cooking/preparation associa-
tions, makes sense when we consider student lifestyle. Students were also less
likely to make emotional and affective associations to food and more likely
to give meal-related words and list unhealthy and neutral foods. This sug-
gests that students may be less focused on culinary and evaluative aspects
of the eating experience, taking a more detached attitude toward food. This
would fit with the results of the valence analysis, as students were more neu-
tral in their responses as compared to their parents and grandparents, who
were more positive in their associations. Although this interaction was not
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statistically significant, note that student females stand out as the least posi-
tive group, with a mean valence of .14, while other groups’ mean valence
ranges from .32 (student males) to .61 (grandparent females). In general
(see Tables 4–6), the generations line up in order, although with respect to
fat words, it is the parent generation that is highest. Typically, the students
are the group that differs most from the other two. This may be an age effect,
or a cohort effect, or reflect the fact that students are in a transition phase
between dependent and independent living and have never established
households.
Cultural differences in free association were substantial, in accordance

with our prior work with culture and more traditional attitude measures
(Rozin et al., 1999). In line with predictions, Americans were more likely
than both the French and the Indians to give a ‘‘fat’’ word. This supports
the assertion that Americans worry more about what they eat and focus
more on the contents of food than the experience of eating. Along the same
lines, and supporting our prior work, French males were marginally less
likely than any other group to mention a word in the nutrition/health cate-
gory. This suggests that French males are uniquely unconcerned with the
nutritional content of what they consume, presumably focusing more on
the eating experience. There is no obvious explanation as to why Americans
were more likely than the French to give states and affective words and more
likely than Indians to give meal-related words. However, the French–Amer-
ican difference is no doubt related to the fact that the French give notably
more specific foods in response to ‘‘food,’’ and hence less of other categories.
It is in keeping with what we know about the French that when they think of
‘‘food,’’ they think about different foods, that is, they retain a food focus
(Rozin et al., 1999).
The cross-cultural valence findings merit discussion. In line with predic-

tions, it was found that Indians were more positive in their associations to
food, as compared to Americans. Surprisingly, the French were not more
positive than Americans. In fact, while the difference did not approach stat-
istical significance, the trend was in the opposite direction, with the French
seeming more neutral in comparison to the more positive Americans. This
result is most likely due to limitations of the methodology used in this study.
Participants had just three opportunities to accumulate valence points, as
the study limited them to three associations. This created a problem for
the valence analysis because the French were significantly more likely than
Americans to name foods, which were always rated as neutral in valence
(46% of French responses mentioned food, as compared to 33% of Ameri-
can responses). (The same is not true of the Indian–American analysis, as
Indians and Americans gave equal percentages of food responses.) In addi-
tion, the valence ratings used in the analysis were assigned by Americans
and it is possible that some words given negative or neutral valences might
be positive words for the French.
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There are a number of limitations of our study. The samples of partici-
pants were more convenience-based than random, although the generation
groups are balanced by being parts of the same families. The French sample
of adults, averaging in their mid-thirties, was different in age distribution
than the American sample, which was composed of a combined (and hence
bimodal) student and parent sample. The assignment of valence to words
was made by a panel, advised by ratings of valence by American students
in a different sample. It would have been preferable to have each participant
assign valences to his or her own associations and this is the procedure we
have adopted in our current research. The generation effects are particularly
striking. However, their interpretation is clouded by the confound of cohort
and age effects. Over the last seven decades, covering the period of life of the
grandparents, American attitudes to food have changed drastically. Some
generation differences may thus be cohort effects, but it is notable that with
respect to some items, like nutrition concerns about food, the grandparents
are more in line with current views than are their grandchildren. Finally,
given the sense in which free associations resemble implicit associations, it
would be desirable to compare them to more accepted measures of implicit
associations.
While it makes intuitive sense to use the stimulus word ‘‘food’’ in inves-

tigating group differences in attitudes toward food, it is possible that using
other words as stimuli would elicit more extreme responses, enabling us to
see differences between groups more clearly. Other research in progress is
evaluating the effects of gender, generation, and culture when ‘‘chocolate’’
(Rozin, Cheung, Kurzer, & Watkins, in preparation) and ‘‘meat’’ (Rozin,
Lee, Kurzer, & Cohen, in preparation) are used as stimuli. It is hypothesized
that these studies will find similar group differences to those described here
but that these differences will be larger in magnitude. Gender may be a more
powerful predictor of attitudes toward food in these studies.
As a consequence of the work we have reported in this paper, we can

draw some tentative conclusions. The results suggest potentially important
generational differences in attitudes to food, with students generally stand-
ing apart from the two older generations in being less concerned about
health and nutrition and less likely to think in affective terms about food.
These differences may presage large differences between students and older
generations in other domains and cast some doubt on the use of students
in psychology as the standard participants. This is problematic, whether
the generation differences are age or cohort differences. The results also in-
dicate very large culture differences, particularly along the lines that the In-
dian and French participants are more likely to frame food as something we
experience, as opposed to the common American framing of something that
has an effect on the body. This difference confirms French–American data
that come from attitude surveys (Rozin et al., 1999). The results confirm
some well-known gender differences with respect to attitudes to food but
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suggest that with the methodology, at least, the gender effects are more mod-
est than those of culture or generation. The study provides some evidence
for the stability and validity of free associations, making them more in line
with common measures of personality. And finally, the results suggest that
there is merit in considering group differences as, at least in part, differences
in default, preference, or salience.
We believe that it is important to understand how people, in different cul-

tures, generations, and cohorts, think about food and we believe that free
associations provide a useful window on this issue. We hope this study
opens up some new lines of research in this area.
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