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ABSTRACT

An abstract of the dissertation of Koei Kudo for the Doctor of Philosophy degree in
Systems Science presented August 13, 2008.

Title: Role of Food Neophobia, Food Attitudes and Written Information on the
Acceptance of Novel Fish Products - A Cross-Cultural Study

The present research used an integrative and multi-disciplinary approach to
investigate the relations among food attitudes, food neophobia and acceptance of
novel and familiar albacore tuna dishes for Japanese and U.S. consumers.
A pilot study selected seasonings and cooking methods that were familiar or
novel to each culture, and identified the most relevant health benefits of omega-3 fatty
acids (FA).
The main study employed a self-reported, web-based questionnaire where
back-translation maximized the cross-cultural equivalency of US and Japanese
versions. Scales of food neophobia (Crystallized Neophobia Scale, or CNS) and
attitudes towards foods (Health-, Pleasure- and Convenience-Oriented Food Attitudes
Scale, or HEPCON Scale) were developed. The reliability and validity of the scales
were assessed using confirmatory and exploratory factor analyses. Regression analysis
assessed the relations among the variables in the proposed models.

The 3-item CNS was found to be reliable and valid for both cultural groups,
while the HEPCON scale was found to be reliable and valid only for Japanese
respondents, for whom higher neophobia hindered the acceptance of both novel and
familiar foods. Among Japanese consumers, low prior knowledge and stronger healthoriented attitudes were associated with acceptance of familiar albacore dishes, whereas
high prior knowledge and stronger health-oriented attitudes were associated with
lower acceptance. Willingness to try novel albacore dishes was marginally enhanced
when written information on health benefits of omega-3 FA was provided or when
pleasure-oriented attitudes were strong.
In contrast to previous findings, among US respondents, neophobia only
affected the willingness to try familiar (and not novel) albacore dishes through a
marginally significant interaction with prior knowledge. Knowledge regarding health
benefits of omega-3 FA (pre-existing and as provided during the survey) enhanced
mostly the acceptance of familiar albacore dishes.
Resulting models revealed cross-cultural differences in the patterns of relations
among neophobia, food attitudes, knowledge on health benefits of omega-3 FA and
food acceptance. The findings suggest ways in which culturally specific aspects of
neophobia can be overcome with appropriate marketing strategies.
More broadly, the present research demonstrates that an integrative approach is
essential to extract commonalties across fields, pinpoint "localized" patterns, and lead
to actionable applications.
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CHAPTER I - OVERVIEW

Humans are complex systems within whom perception, cognition, and memory
interact with information contained in the environment (e.g., socio-cultural, sensory
information). Foods are multidimensional and complex systems as well, whose
characteristics range from nutrient content to sensory, social and cultural information.
During food choice decision-making, human sensory (vision, olfaction, taste) and
cognitive processes (memory encoding/retrieval, semantic analysis) interact with the
multiple characteristics of foods. Study of human food acceptance1 thus requires a
multidimensional, interaction-based approach that integrates knowledge from a broad
range of fields that have typically studied humans and foods separately. Although food
has been studied in disciplines such as food science, psychology, and nutrition, transdisciplinary work is scarce (c.f., Murcott, 1988; National Consumer Council, 1992). In
order to bring the study of human food acceptance to a new level of insight, an
integrative and interdisciplinary systems approach is needed, which uses multiple
perspectives and approaches to exploring complex systems.
The present research brings the insights and methods of systems science to the
cross-cultural study of acceptance of novel food products. More specifically, I
compare two populations, whose seafood diets differ significantly, in terms of their
acceptance of unfamiliar albacore tuna products. I chose this particular product
'Food acceptance: the actual consumption of foods or at least an estimate of consumption, such as an
indication of reportedfrequencyof consumption behavior (Schutz, 1988).
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category because the dominance of canned albacore in the United States and abroad,
despite attempts towards diversification, calls for product development and for the
study of human reactions to novel albacore foods (Warren, 1998); moreover, seafood
items have a large market potential in developed countries due to their healthy image,
and, as a result, the demand for value-added seafood products is rising (Nair, 1997;
Sloan, 2000). Japanese and American consumers are the focus of the present research
because their fish eating habits and the emphasis they place on food characteristics
differ markedly. Comparing these populations in terms of their responses to new
albacore products is likely to bring insights on the cultural factors underlying
acceptance of new foods. Pacific Northwest albacore - if handled and processed
properly - has a high marketing potential in the United States as well as in
neighboring Japan, which has a large food market and is receptive to Western-style
items (Prescott et al., 1998). The present study investigates the effects of written
information about food (composition, cooking method, health benefits) on consumers'
willingness to try and expected liking. In addition, the study explores the following
critical variables influencing food acceptance: Neophobia (rejection and/or avoidance
of novel foods), knowledge on health benefits offish (primarily due to richness in
omega-3 fatty acids), cultural background, demographics, attitudes towards foods
(food as enjoyment, as contributing to health), and prior exposure to various foods.

2

The results of a pilot study that gathered information on eating patterns,
preferred cooking methods and seasonings of fish dishes formed a basis for selection
of stimuli in the primary study (Phases A and B). Response patterns of Japanese
individuals residing or studying in Portland reflected acculturation to U.S. eating
habits and/or difficulty with completing surveys in English. Therefore, recruitment of
Japanese consumers was performed in Tokyo, Japan, instead of in the United States.
Measures tailored to the present study (neophobia and food attitudes surveys) were
tested for cross-cultural reliability and validity, while usage of response scales for
willingness to try, expected liking, and familiarity among Americans and Japanese
were investigated to assess eventual cross-cultural differences. Phases A (U.S.) and B
(Japan) experimentally manipulated written information and fish dish characteristics to
explore their influence on food acceptance. The research objective was to test and
compare several models of food acceptance from a systems perspective. The present
research, being one of the first cross-cultural studies to be conducted on the
psychological construct of food neophobia, offered significant insights on how this
construct may affect food acceptance in different cultures.
Chapters II and III review the scientific literature across multiple domains of
research pertaining to the present research topic. Specifically, Chapter II details the
theoretical and empirical framework of food neophobia research, and illustrates the
limitations of paradigms used in experimental psychology and food science for the
study of novel food acceptance. In Chapter III, Japanese and American food cultures
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are presented in terms of meal structure, flavor principles2 employed and attitudes to
food. The remainder of Chapter III describes albacore tuna's characteristics, its
availability in the United States and Japan, and the potential of new albacore products.
Chapter IV presents the limitations of the traditional scientific method and how
systems science can provide new insights into a problem, therefore demonstrating the
need for an integrative perspective on the study of food acceptance.
Chapter V provides an overview of the methods employed in the study. It
defines the specific aims of the research and introduces the empirical approach taken
in order to validate, for each culture (Japanese and American), a model illustrating the
influences of dietary experience, attitudes towards foods, knowledge on health
benefits of food, available product information and demographics on food choice.
This framework brings together initially isolated perspectives into a systems
view of the food/consumer interactions. The research was conducted in three phases: a
pilot study aimed at refining sampling and stimuli creation procedures, a study with
U.S. respondents (Phase A), and a study with Japanese participants (Phase B).
2

The characteristic seasonings used in various cuisines (E. Rozin, 1973). For example, Japanese
cuisine's flavor principles include soy sauce and miso (fermented soybean paste).

4

The methodology and results of the pilot study are described in detail in
Chapter VI. Chapter VII describes the research methodology and experimental design
used in Phases A and B of the dissertation research. Chapter VIII presents the results
of Phases A and B. The final chapter (Chapter IX) discusses the results and
summarizes the contributions and implications of the research. Limitations and
opportunities for future research are also identified.
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CHAPTER II - REVIEW OF NEOPHOBIA RESEARCH

II. 1 -Introduction

Food choice in humans is a complex behavior influenced by a multitude of
interacting factors specific to the food item itself, to the individual, and to the
environment (in a broad sense) of the food consumer. It is thus not surprising that food
choice has been studied in several fields, such as sensory evaluation of food, nutrition,
anthropology, sociology, psychology, economics, and marketing.
Research focusing specifically on the acceptance (the actual consumption of
foods or at least an estimate of consumption, such as an indication of reported
frequency of consumption behavior; Schutz, 1988) of novel foods has been articulated
around the concept of food neophobia, the avoidance and/or rejection of novel foods.
The vast majority of articles on this topic have been published in psychological and
food science journals. The present chapter first describes food neophobia as
conceptualized in the literature. Since this concept pertains to novel foods, a
framework of food novelty is proposed in order to form a basis for discussing the
operationalization of food novelty. The literature on acceptance of novel foods, from
the measurement of food neophobia to the study of mediating factors, is then
reviewed.

6

11.2 - Food Neophobia
Neophobia means literally "fear of the new". Food neophobia is the rejection
and/or avoidance of novel foods. Its counterpart, food neophilia, is the search for food
variety. Omnivores are torn between neophilia and neophobia with regard to food
choice. On the one hand, neophilia allows optimization of nutrient intake through the
sampling of different foods. On the other hand, the avoidance of new foods may
protect against the risks of food poisoning (see Rozin, 1977, for a description of the
omnivore's dilemma). However, marketed food is reasonably safe in modern
industrialized countries, and thus neophobia has become less of an adaptive behavior
than an obstacle to consumption. Food neophobia, and hence the omnivore's dilemma,
appears when milk ceases to be the exclusive food in children's diets (i.e., when
weaning starts; Birch, 1999). As children start to form a concept of food (Fallon &
Rozin, 1983; Rozin, Fallon, & Augustonia-Ziskind, 1985; Rozin, Hammer, Oster,
Horowitz, & Marmora, 1986), novel items are categorized as appropriate,
inappropriate, or dangerous for ingestion, based on clues from sensory properties,
other people's behaviors, and past experience.
Neophobia has been conceptualized in the literature according to two
perspectives. (1) neophobia can be seen as a personality trait at the origin of stable
individual differences (Pliner & Hobden, 1992); on the other hand; (2) neophobia can
be viewed as a behavior that is potentially affected by situational factors (e.g., Pliner,
1994; Martins, Pelchat, & Pliner, 1997). Birch (1999) elegantly reconciled the two
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perspectives by theorizing that neophobia is a genetic predisposition that interacts with
eating environment to form phenotypic eating patterns.
Understanding how trait neophobia and situation/context articulate with each
other to produce observable neophobic behavior is the key to developing new products
tailored to minimize neophobic reactions among target consumers. The
situation/context is very broad, encompassing the socio-cultural setting, information
available on the food itself (e.g., direct sensory information such as appearance or
written information on nutritional content), and higher-level information about the
source of the food (e.g., ethnic identity).
The reader may logically expect details on operationalization and measurement
of neophobia to follow the present section. Beforehand, however, a reflection on the
conceptualization and operationalization of novelty is de rigueur, since previous
research has eluded the systematic treatment of this issue (Section II.3. pertains to
food novelty, while Section II.5. pertains to the operationalization and measurement of
neophobia).

II.3 - Food Novelty and a Proposed Framework

Neophobia can only be studied within the context of novel foods. However, the
perceived novelty of a food varies along with the characteristics of the food itself (e.g.,
arrangement of ingredients, sensory characteristics), as well as across individuals. A
food is novel to someone if this person is not familiar with such food; since familiarity
with a food depends on one's individual experience (e.g., gastrointestinal problems
8

due to a given food can cause the victim to avoid for years the food deemed
responsible; Garb & Stunkard, 1974; Midkiff & Bernstein, 1985) as well as on sociocultural factors (e.g., certain foods are available only in certain countries, and different
social classes may have different eating habits, partly due to income levels), one
challenge to research is to create stimuli whose novelty is either constant across
subjects for a given food, or at least measurable in a reliable and valid fashion.

II.3.1 - Dimensions of Food Novelty
Since foods can include a wide range of ingredients and carry various types of
information (e.g., cultural identity of the cuisine), food novelty itself is constituted of
multiple dimensions inter-related in complex ways. Surprisingly, no specific
framework identifying food novelty dimensions exists. Rozin and Fallon (1980) and
Fallon and Rozin (1983) proposed a framework articulated on the food/non-food
distinction that is concerned particularly with an individual's motivations for not
ingesting substances. At least four distinct psychological categories of rejections,
designated as "distaste", "danger", "disgust", and "inappropriate", emerged from
studies with adults. Such a framework pertains partly to food neophobia, but does not
address the issue of food novelty. Randall and Sanjur (1981) proposed a general model
of food preferences in which the characteristics of the individual, of the food itself,
and of the environment affect food preference, which in turn affects consumption.
Although the model does not quantify the relative importance and interaction patterns
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within and between the three types of characteristics, it points to variables relevant to a
framework of food novelty (see Table 1).

Table 1 - Food Characteristics That Affect Food Preference
(Randall & Sanjur, 1981)
Taste
Appearance
Texture
Cost
Food type
Method of preparation
Form
Seasoning
Food combinations

Due to the lack of specific food novelty frameworks and the complexity of
food systems, a framework articulated around objective, intrinsic characteristics of the
food is hereby proposed. This framework is based on how ingredients combine with
one another into foods and food dishes, and thus expands on four of the food
characteristics of Randall and Sanjur's model: food type, method of preparation,
seasoning, food combinations.
The distinction main ingredient(s) vs. seasoning(s), into which most foods can
be subdivided, serves as a good starting point for a discussion on the intrinsic
dimensions of food novelty. For example, mashed potato consists of potato as the
main ingredient, and of salt, pepper, milk and butter as seasonings (see Figure 1).
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Figure 1 - Main Ingredient/Seasoning Distinction in Mashed Potato
Main
ingredient:
POTATO

Seasoning:
SALT,
PEPPER,
MILK,
BUTTER
i

My framework proposes that the novelty of a main ingredient/ seasoning pair
lies on one or more of the following intrinsic dimensions:
1. The seasoning's identity (unfamiliar name of seasoning and/or unfamiliar
ingredients; e.g., green curry)
2. The main ingredient's identity (unfamiliar ingredient; e.g., rabbit meat)
3. The particular cooking/preparation method used (unfamiliar method)
4. The association of ingredients within the seasoning (unfamiliar or incongruous;
e.g., pepper and chocolate)
5. The association of a particular seasoning with a particular main ingredient
(unfamiliar or incongruous; e.g., sweet chocolate sauce with nachos)

In the case of processed foods, the main ingredient itself can consist of main
ingredient and seasoning (e.g., nachos are the main ingredient in a nacho-and-salsa
dish, while corn is the main ingredient of nachos - see Figure 2): such foods will be
called higher-degree main ingredients, since they have a {main ingredient/seasoning}
pair nested within them. Hence, a food dish can be seen as a set of {main
ingredient/seasoning} combinations that are nested within one another.
11

Figure 2 - Nested Main Ingredient/Seasoning Pairs in Nacho-and-Salsa Dish
Main ingredient: NACHO
Seasoning:
SALT,
ETC.

Seasoning:
SALSA
INGREDIENTS

Varying a single ingredient in a dish often results in variation in the novelty of
the dish on different dimensions, and by different degrees. As an example, let us
consider a seafood dish, steamed halibut in tomato sauce. Replacing tomatoes with
prunes in the sauce will modify the novelty of the dish on dimensions 1, 4 and 5 listed
above. Replacing the steamed halibut by grilled tuna instead of modifying the sauce
will shift the novelty of the dish on dimensions 2, 3 and 5; the amplitude and/or
direction of the shift on dimension 5 will likely be different from the one caused by
the sauce modification. In addition, main ingredient role, seasoning role, first- and
higher-degree status may interact with one another to affect novelty on the dimensions
above.
The following review about the state of the neophobia literature focuses on the
five dimensions of food novelty proposed above.

II.3.2 - Manipulation of Novelty in the Context of Neophobia Research
Most studies have manipulated the novelty of main ingredients of foods,
without systematically controlling the effects of accompanying seasonings and/or the
12

effects of cooking/preparation/processing methods. Birch and Marlin (1982) used
fruits and cheeses without any seasoning; such items are eaten as main ingredients in
many dishes, and hence novelty was manipulated on dimension 2. Although a
familiarization phase homogenized the familiarity of participants to a set of foods
through repeated tasting (with novel foods being subsequently presented along with
foods from the familiarization phase), the food processing methods involved in stimuli
(canning in water/syrup and drying of fruits, different aging/fermentation techniques
of cheeses) were not systematically varied, resulting in lack of control of food novelty
on dimensions 1, 3, 4 and 5. Similarly, Birch, McPhee, Shoba, Pirok, and Steinberg
(1987) did not distinguish between unseasoned fresh fruit and canned fruit in syrup in
their data analysis, thus overlooking the possible effects of varying simultaneously
dimensions 2, 3 and 5 on fruit novelty (although they rinsed off the syrup before
presenting canned fruit for looking or tasting).
Other studies (Pliner & Hobden, 1992; Pliner, 1994; Hobden & Pliner, 1995;
Pliner, Eng, & Krishnan, 1995; Tuorila, Lahteenmaki, Pohjalainen, & Lotti, 2001)
manipulated different food novelty dimensions across stimuli, although they did not
discriminate between first- and higher-degree main ingredients in their design or
analysis of results. For example, Hobden and Pliner (1995) varied novelty on
dimension 1 for fresh fruits, presented as unseasoned first-degree main ingredients
(e.g., banana vs. plantain), while they manipulated novelty levels on all five
dimensions for higher-degree main ingredients such as snacks (Ritz crackers vs.
papads); moreover, they presented dips as self-standing stimuli, where the nature and
13

number of manipulated novelty dimensions was unclear (taramasalata vs. pickle dip;
no information on composition was given in the article).
Studies that use food names with brief accompanying descriptions (with or
without food samples) are particularly inconsistent in terms of the food novelty
dimensions manipulated. Martins et al. (1997) used actual and fictitious food names
accompanied by brief descriptions as labels for food samples that could be seen but
not smelled; whether the foods were assigned an actual or fictitious label was a
between-subject manipulation. Besides juggling with first- and higher-degree main
ingredients in the stimulus set and furnishing inconsistent amounts of information
across food categories (preparation method mentioned for meats but not for fruits this inconsistency pertains to dimension 3), Martins et al. introduced information on
sensory properties and seasoning that differed between actual and fictitious
descriptions of the same food. For example, the hen egg sample is described as
"sometimes served hardboiled" (preparation method - novelty dimension 3) when
labeled with its supposedly actual name "chicken egg", and as "usually boiled in brine
for several hours" (dimensions 1 and 3, since brine suggests a sour seasoning) when
labeled fictitiously as "trupuk egg". Similarly, yogurt's actual label implies sweetness
through "sometimes eaten for dessert", while the description of the fictitious
counterpart "gurdan" explicitly states sweetness and omits fermentation as a
preparation method. Thus, "novel" and "actual" foods are rendered asymmetrical
along various food novelty dimensions. Potts and Wardle (1998) pushed the
asymmetry further by presenting a list of fictitious and actual food names, with
14

descriptions accompanying all fictitious foods (based on Pliner and Pelchat, 1991) and
only some actual foods.
In sum, previous studies mainly intended to manipulate the novelty of main
ingredients, while they indiscriminately used seasoned/unseasoned or firsWhigherdegree main ingredients. Also, information on preparation method and seasoning was
often given inconsistently across samples. Consequently, studies with more control on
food samples are needed: keeping dimension 1 constant, focusing on seasoned firstdegree main ingredients, and using consistently formatted information about samples
would contribute in adding more control.
Efforts toward systematic control of food novelty dimensions are relatively
recent and have involved manipulation of processing methods (Cardello, 2003),
seasonings (Prescott, Young, Zhang, & Cummings, 2004), or main ingredients and
seasonings within a food sample (Stallberg-White & Pliner, 1999; Pliner & StallbergWhite, 2000). Cardello (2003) assessed consumer acceptance of chocolate pudding
processed with various preservation technologies. With each pudding sample served, a
written description of the food processing used (technology name alone or with
description, depending on experimental condition) was provided to respondents. The
level of novelty of these technologies spanned from low- (heat pasteurization) to highnovelty (e.g., pulsed electric fields or irradiation). In a cross-cultural study of New
Zealand and Singaporean consumers, Prescott et al. (2004) manipulated the novelty of
seasonings of diced boneless lamb by adding herbs, spices and flavors according to
flavor principles of Chinese, Indian and European cuisines. Novelty was thus
15

manipulated on dimensions 1, 4, and 5 while kept constant on dimensions 2 and 3 of
my proposed framework.
Stallberg-White and Pliner (1999) used novel and familiar foods (first- and
higher-degree main ingredients) presented with or without a sauce (seasoning) that
was familiar and well-liked by participants. Novel and familiar foods were matched at
the level of general food category; "parval" (Indian vegetable) was matched with raw
carrot, "gathiya" (Indian snack chip) was matched with taco chip, etc. Samples were
actual foods that could be seen but not smelled. Besides the usual lack of control of the
variations of samples along food novelty dimensions, the fact that the "preferred
sauce" used differed across subjects renders the study more correlational than
inferential in nature. Pliner and Stallberg-White (2000) refined the seasoning/main
ingredient manipulation in a study with children, where novel and familiar chips
(higher-degree main ingredients) were presented alone or in combination with dips
(seasoning). The latter consisted of a familiar dip (plain sour cream/onion dip), an
initially novel dip to which the child had been exposed to during repeated sampling, an
unexposed initially novel dip, and a familiar but inappropriate dip (chocolate sauce).
Dip novelty was manipulated through the addition of ketchup or honey (and assorted
food colorings) to a plain sour cream/onion dip, and a given subject was exposed to
only one of them. This last study has the merit of highlighting the importance of
appropriateness of main ingredients/seasonings combinations: food items such as
potato chips and chocolate sauce are familiar and well-liked in American culture,
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however their combination is seen as inappropriate and leads to low acceptance
ratings.
Manipulation of seasoning in neophobia research is thus in its early stages.
Further studies manipulating the novelty of seasoning are needed, and cross-cultural
studies manipulating culture-specific flavor principles are among them. Also, the
effects of manipulation of cooking/preparation/processing methods on food
acceptance remain to be studied. Now that the issues pertaining to the
operationalization of food novelty have been presented, it is time to turn towards the
operationalization of food neophobia.

II.3.3 - Fictitious vs. Actual Novel Foods, and
How the Perceived Novelty of Foods is Determined

A principal strategy for creating stimuli that are completely novel for all
individuals has been to use fictitious foods. The novelty of such stimuli mostly lies in
their written description. Pliner and Pelchat (1991), for example, used fictitious food
names (e.g., cassowary, yosenabi) with brief descriptions stating the type of food (e.g.,
bird, plant), overall appearance (e.g., noodle-like, reddish), and cooking/preparation
method (e.g., usually steamed, usually cut in half and baked). However, generating
fictitious names is a non-trivial exercise, since one may inadvertently create names
that differ from actual food names by as few as one letter or phoneme. Such "pseudofictitious" names may evoke food-related memories interfering with the experimental
task; controlling for this interference is especially arduous in multi-cultural settings.
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For example, the fictitious "yosenabi", described by Pliner and Pelchat (1991) as a
noodle from a fictitious plant, is close to "yosenabe", the Japanese noun designating a
type of chowder, and the spelling of the fictitious cheese name "gietast" is close to that
of the existing "gjetost" cheese! Hence, respondents with a wide knowledge of nondomestic cuisine (and possibly low neophobia) may rate so-called fictitious foods as
being rather familiar.
Other studies used existing foods (with their actual name) that were classified
a priori as novel or familiar by the researchers. The familiarity of participants with
such foods was then empirically assessed, either in pilot surveys or in the main study
along with neophobic responses. Ratings were typically produced using category
scales, where participants chose one response among discrete alternatives ordered
according to increasing sensation intensity or degree of preference/agreement
(Lawless & Heymann, 1998). For example, Pliner and Hobden (1992) used a 6-point
scale with endpoints "extremely unfamiliar" and "extremely familiar", while others
used a 7-point scale (Hobden & Pliner, 1995; Pliner, Eng, & Krishnan, 1995).
Familiarity ratings were averaged across subjects and within a priori item novelty
level (novel vs. familiar), and the resulting means were found to be significantly
different and in the same direction as the a priori classification.
A third group of studies has used both fictitious and actual food names.
Martins et al. (1997) visually presented (without olfactory cues) a familiar food
labeled either with a Active name and a brief description, or with its true name and
accurate description; each subject saw only one "version" of the label (familiar vs.
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novel). As in previous studies, the a priori classification of food names into "novel"
and "familiar" was supported by subjects' familiarity ratings (means across subjects
and within a priori novelty level). The first part of the study by Raudenbush and Frank
(1999) used a commercial baby food labeled with the fictitious name "funistrada"
along with other foods named accurately, and assessed the familiarity of each using
11-point category scales; neophobic responses were collected before and after tasting
of the foods. In the second part, they collected familiarity ratings and neophobia
responses from the same subjects with respect to food names, among which one was
fictitious ("ermel"). What distinguishes Raudenbush and Frank's study is that they did
not perform an a priori classification of stimuli. Instead, they collected familiarity
ratings on various foods from low- and high-neophobia subject groups, retained
stimuli that did not differ in familiarity between subject groups and divided them into
familiar and unfamiliar food stimuli. Data pertaining to stimuli whose familiarity
across subjects was unclear were thus omitted from the analysis.

II.4 - Measurement of Food Novelty through Familiarity Ratings

Familiarity rating scales, introduced above, constitute a measure of food
novelty that has been used mainly to assess the mean novelty levels of stimuli across
subjects. The formats of the scales vary across studies; for example, Pliner and Pelchat
used a 7-point bipolar scale labeled "completely unfamiliar" and "completely
familiar" at the extremes, while Pliner and Hobden (1992) used a 6-point scale labeled
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"extremely unfamiliar" and "extremely familiar". Two issues related to familiarity
ratings are described below.
First, given that perceived novelty is variable across certain consumer groups
(e.g., multicultural consumers) in addition to being variable across individuals, one
may wonder about the validity of using mean (averaged across all subjects) familiarity
ratings when verifying an a priori novel-versus-familiar stimulus classification.
Decisions about the exclusion/inclusion of outliers in the working dataset, and about
the calculation of mean within-group familiarity ratings may thus need to take into
account the cultural background of participants.
Second, the meaning of "familiar" is rather ambiguous. A familiar food may be
one that is often eaten by the respondent, or by others as witnessed by the respondent
(in real life, in the media, etc.). In other words, individual differences in the criteria
used to assess the familiarity of a food may affect ratings, unless the researcher
explicitly defines what "familiarity" means in the context of his or her study.
Surprisingly, this issue has not even been acknowledged in most of the literature;
Stallberg-White and Pliner (2000), in a study with children 10-12 years old, presented
the familiarity rating scales "after ensuring the children's understanding of the concept
of familiarity", but their article does not explain exactly how they proceeded. Frank
and van der Klaauw (1994) are the exception: they emphasized to participants that
they "should not rate how often they ate the food, but rather, how often they saw it on
a menu, had it served to them or saw other people eating it". Tuorila et al. (2001)
circumvented the issue by using product recognition and consumption frequency as
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proxies in their 5-point scale of "familiarity" ("I do not recognize the product"=l, "I
recognize the product, but I have not tasted it"=2, "I have tasted"=3, "I occasionally
eat the product"=4, "I regularly eat the product").
In the present research, familiarity with a food is defined as how often the food
was actually eaten in the past.

II. 5 - Operationalization and Measurement of Food Neophobia

As introduced in section II.2, neophobia has been operationalized either as a
relatively stable personality trait or as a behavior that can be influenced by the eating
context. The only scale developed specifically for the measure of trait neophobia is the
Food Neophobia Scale (FNS; Pliner & Hobden, 1992). Another scale, the Food-andEating Questionnaire (FAEQ), was created by Frank and van der Klaauw (1994) as a
complement to their Food Attitudes Survey. While the latter measures individual
differences in "general response patterns or attitudes towards foods", nearly a third of
the FAEQ items were found to measure trait neophobia (Raudenbush, van der Klaauw,
& Frank, 1995). Behavioral measures of neophobia found in the literature are
willingness to try a food, either by rating each sample on a bipolar scale, or by
choosing a food among a set including novel and familiar samples. The following
sections detail the various measures.
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II.5.1 - Food Neophobia Scale (FNS)

The Food Neophobia Scale (Pliner & Hobden, 1992) is the first published
psychometric tool specifically designed to measure food neophobia as a trait. It is a
paper-and-pencil measure consisting of 10 items. Each item is a statement to which
respondents indicate their level of agreement using a 7-point bipolar Likert-type scale
whose endpoints are "disagree strongly" and "agree strongly" (Table 2 below shows
the items).

Table 2 - The 10 items of the Food Neophobia Scale
I am constantly sampling new and different foods.
I don't trust new foods.
If I don't know what is in a food, I won't try it.
I like foods from different countries.
Ethnic food looks too weird to eat.
At dinner parties, I will try a new food.
I am afraid to eat things I have never had before.
I am very particular about the foods I will eat.
I will eat almost anything.
I like to try new ethnic restaurants.

According to its authors, who administered it among Canadian respondents, the FNS
had satisfactory test-retest reliability (r(38)=0.91, r(31)=0.87, and r(59)=0.82 in three
different samples, p<0.01) and internal consistency (Cronbach's alpha = 0.88 in two
samples, composed respectively of 135 and 75 subjects), while behavioral validation
studies demonstrated that it predicted behavior in laboratory situations (correlation
between FNS score and willingness to try novel foods was r(39)=0.61, p<0.001).
Stein, Nagai, Nakagawa, and Beauchamp (2003) reported that after exposure to a
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bittersweet carbonated beverage, respondents scoring below the median on the FNS
(higher neophobia) were more likely to take bottles of the beverage back with them
than individual with FNS scores above the median. Although this behavior was not
likely to result exclusively in consumption by the participants themselves (e.g., some
bottles might have been offered to friends or family), the study by Stein et al. (2003)
was an initial step toward assessing the predictive ability of the FNS for behavior in
real-life situations, and further studies remain to be conducted in this respect.

II.5.2 - Food-and-Eating Questionnaire (FAEQ)

Frank and van der Klaauw (1994) researched individual differences in food
preference patterns by developing the Food Attitudes Scale (FAS) and a 20-item
Food-and-Eating questionnaire (FAEQ). While the FAS is an intriguing combination
of preference and willingness-to-try measures (see details in section II.5.3.), the FAEQ
is close to the FNS in terms of format and measured underlying factors. The FAEQ
consists of 20 statements to which respondents indicate their degree of agreement
using a 5-point Likert-type scale anchored at every point (strongly agree - agree neutral - disagree - strongly disagree; see Table 3 below for list of items). A
principal-component factor analysis of the FAEQ resulted in a three-factor solution
(Raudenbush et al, 1995). Neophobia was found to underlie 7 items, while
pickiness/finickiness (tendency to reject foods, whether familiar or novel) and apathy
(indifferent attitude towards eating) were found to underlie 4 items each. Table 3
shows the items of the FAEQ, classified according to the factors they load on.
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The seven items of the neophobia sub-scale of the FAEQ and the FNS items
overlap to a great extent. Items in the Pickiness/fmickiness sub-scale of the FAEQ
seem to be more related, at face value, to the FNS items "I am very particular about
the foods I will eat" and "I will eat almost anything". Later studies indeed found more
than one underlying factor for the 10-item FNS. Items of a Finnish translation of the
FNS were found to load on two factors, interpreted as "interest/disinterest in trying
new and ethnic foods" and "general concern/carelessness with respect to trying
unknown foods" (Tuorila et al., 2001). Although the Finnish scale was not backtranslated into English and thus was not tested for accuracy, these results suggest that
(1) some items of the FNS are associated with underlying factors other than
neophobia, or (2) neophobia itself is a multidimensional construct. Ritchey, Franck,
Hursti and Tuorila (2003) reached similar conclusions for the original English version
of the FNS based on data from a U.S. representative sample.
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Table 3 - The 20 Items of the Food-and-Eating Questionnaire
Factor 1 (Cronbach's alpha = 0.861): Neophobia
I enjoy trying unusual foods.
I like different ethnic foods.
I enjoy trying new foods.
I'm not likely to try new dishes in a restaurant.
I like to try new restaurants.
I like to stick to the foods I know.
I won't try food if I don't know what it is.
Factor 2 (Cronbach's alpha = 0.852): Pickiness/finickiness
I have been called a picky eater.
I consider myself a picky eater.
I find many foods distasteful.
I think that many foods are disgusting.
Factor 3 (Cronbach's alpha = -0.386): Food apathy
I only eat because I have to eat.
Having to eat is a bother.
I love to eat.
Most of the time I can take or leave food.
Statements not loading on any factor:
I like salty foods.
I find that many foods I like are sweet.
A bad experience would keep me from trying a food again.
As a child, I was encouraged to try new foods.
I'll try a new dish even though one of its ingredients is something I don't like.
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II.5.3 - Willingness to Try (WTT)

Willingness to try (WTT) is a behavioral measure of neophobia. As such, it is
considered to reflect trait neophobia as well as the influence of situational variables.
Most studies have used category scales in order to collect WTT data. For example,
children 10 to 12 years old were presented with 5-point scales consisting of circles
containing the words "NO! NO!", "No", "O.K.", "Yes", "YES!YES!", (Loewen &
Pliner, 1999; Pliner & Stallberg-White, 2000). Adults were mostly presented with
bipolar rating scales whose anchors depended on the wording of the statement or
question about willingness to try. For example, in response to the statement "I would
be willing to eat a small amount of this food in this experiment", subjects used a 7point scale labeled "not at all" and "extremely" at the extremes (Martins et ah, 1997),
and to "How willing would you be to taste a small amount of this food in a
psychology experiment?" they responded with a 7-point scale labeled "extremely
unwilling" and "extremely willing" (Pliner & Pelchat, 1991; Pelchat, 2000). Although
7-point scales are most widespread, 5-, 9- and 11-point scales have also been used
(Tuorila et al., 2001, Stallberg-White & Pliner, 1999, and Raudenbush & Frank, 1999,
respectively).
WTT can also be a binary variable if subjects are given the choice between
refusing and accepting to taste a food. The behavioral measure of neophobia then
becomes the ratio of number-of-novel-foods-accepted to total number of trials (Pliner,
1994) or the number of novel foods accepted (in a two-answer forced-choice design
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where subjects select either the novel or the familiar member of a pair; Pliner et ah,
1995; Hobden & Pliner, 1995).
Finally, the Food Attitudes Scale (FAS; Frank & van der Klaauw, 1994) has a
WTT component. The FAS consists of food and beverage names (several hundred)
that are common, unusual or fictitious; for each food product listed, subjects are given
the choice among five responses that combine liking and willingness-to-try ratings
(e.g., "I really like this food. I think it tastes good," or "I've never tried this food, and
never intend to try it"). The shortcomings of the FAS are its length (455 food names;
132 names in a revised version by Raudenbush, Schroth, Reilley, and Frank, 1998)
and that subjects can choose only among hedonic (liking) ratings if it is a food they
have eaten before, and among (more behavioral) willingness ratings if they have never
tried the food. Known and novel foods are thus not rated according to the same
criteria, preventing a comparison between these two categories of food. Frank and van
der Klaauw (1994) found that the response patterns from the FAS were associated
with responses to many items on the food-and-eating questionnaire (FAEQ). In
particular, subjects in the top 15% for number of "won't try" responses on the FAS
differed significantly from "average" subjects (individuals within one standard
deviation of the sample mean in terms of number of "like", "neutral", "dislike", and
"won't try" responses) in their responses to six of the seven neophobia items of the
FAEQ (t-test values on mean item responses, with p<0.01). Furthermore, Raudenbush
et ah (1998) reported that FAS willingness-to-try responses were significantly
correlated with FNS scores (r(101) = 0.73, p<0.001), leading them to recommend the
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use of the FNS over the FAS. Therefore, numerous variants of WTT measures have
been published, but studies involving WTT remain to be conducted in cross-cultural
contexts.

II.6 - Food Acceptance, Exposure and Attitude Variables
Related to Trait Food Neophobia

Aside from willingness to try, trait neophobia may be associated more or less
directly with other variables such as liking (actual or expected), exposure to and
familiarity with various foods, and attitudes towards foods. Concerning judgments of
liking, neophobes were reported to give lower ratings of odor pleasantness than
neophiles (Frank & van der Klaauw, 1994; Raudenbush et al., 1995). Also,
neophobes' ratings of expected and actual liking of novel foods were lower than those
of neophiles, while no difference in rating was found for familiar foods (Tuorila,
Meiselman, Bell, Cardello, & Johnson, 1994). This is in line with results from Pliner
and Hobden (1992) for expected liking, but not for actual liking (neophiles and
neophobes did not differ in terms of their liking for foods actually tasted). Hence, trait
neophobia may affect liking of novel foods while its influence may be reduced when it
comes to familiar foods; furthermore, expected liking may be more susceptible to trait
neophobia.
In terms of exposure to and familiarity with different foods, FNS scores were
found to be significantly correlated with familiarity with foreign cuisines (r(103) = 0.43, p<0.01; Pliner & Hobden, 1992); also, neophobes reported having tried fewer
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foods in the past than did neophiles (Raudenbush et al., 1995; Tuorila et al., 2001).
Raudenbush et al. (1998) pointed out that the trend emerging from previous studies is
that neophobes and neophiles "rarely (if ever) differ in their judgments of familiar
stimuli", whether the latter are visual (food covered by cellophane), olfactory,
gustatory, or names of dishes; when the two groups differ, they do with regards to
judgments of unfamiliar stimuli. Tuorila et al. (2001) presented a list of familiar and
unfamiliar foods to Finnish respondents and found results consistent with these trends.
Although it seems clear that trait neophobia affects exposure through the avoidance of
novel foods, the interaction between this trait and environmental variables (e.g.,
availability of ethnic restaurants in one's neighborhood, college dining hall
environment vs. family house for meal intakes, parents' attitudes) remains to be
studied in a systematic fashion (Meiselman, Mastroianni, Buller, & Edwards, 1999).
Finally, although the nature of causal relations between attitudes towards foods
and neophobia remain to be investigated systematically (Shepherd & Sparks, 1999), it
is likely that trait neophobia affects general attitudes towards foods. Actually,
Shepherd's model of food choice (1985) represents psychological factors such as
personality as affecting attitudes (e.g., toward sensory properties, health/nutrition).
The following sections detail how researchers collected data pertaining to these food
acceptance variables.
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II.6.1 - Liking and Expected Liking

Measures of liking and expected liking are mostly category scales, with 7 to 21
categories. Measures adapted to children tend to use a two-answer, forced-choice
format where participants chose "the one [they] like the best" (e.g., Birch et ah, 1987).
Some scales are unipolar, with anchors such as "not pleasant" and "very
pleasant" at the extremes (11 points; Raudenbush et ah, 1995). Others are bipolar,
with anchors only at the extremes or on one or several additional points in between.
For example, the 21-point scale used by Frank and van der Klaauw (1994) is anchored
with "unpleasant (dislike)" and "pleasant (like)" at the extremes, and with "neutral" on
the neutral point; similarly, the 9-point scale used by Stein et al. (2003) is anchored at
the extremes ("extremely unpleasant" and "extremely pleasant") and in the middle
("neither/nor"). The 9-point Hedonic Scale (Peryam & Girardot, 1952; Peryam &
Pilgrim, 1957), widespread in food science and marketing, is also found in neophobia
research. Since the Hedonic Scale's psychometric properties have been studied
(contrary to the other measures of liking used in the neophobia literature), its
properties and weaknesses are detailed below.
"Hedonic" is derived from the Greek word hedone (pleasure) and means,
"which has to do with pleasure". The Hedonic Scale comprises purely affective
statements, and for each sample presented, respondents choose the category that best
represents their attitude. A score of 1 is attributed to the least positive category and 9
for the most positive ("dislike extremely" and "like extremely", respectively; see
Table 4).
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Table 4 - Hedonic Scale
Dislike
Extremely

Dislike
Very
Much

Dislike
Moderately

Dislike
Slightly

Neither
Like
nor
Dislike

Like
Slightly

Like
Moderately

Like
Very
Much

Like
Extremely

•

•

•

•

•

•

•

•

•

Unfortunately, the Hedonic Scale suffers from two shortcomings. First, the
intervals between its semantic labels are not equal (Jones & Thurstone, 1955;
Moskowitz & Sidel, 1971; Schutz & Cardello, 2001), hence scores obtained do not
have interval properties. Second, the end categories are under-used by respondents
(Stevens & Galanter, 1957), which undermines the scale's ability to differentiate
among extremely liked or extremely disliked foods. Subjects may avoid endpoints for
samples that are extremely liked/disliked in order to reserve the extreme responses in
case an even more extreme sample appears later; some subjects simply gravitate
towards the middle of the scale so as not to appear "wrong" in their evaluation
(Lawless & Heymann, 1998).
Magnitude estimation, a ratio scaling technique most commonly used in
sensory and consumer research, would overcome both problems, although it has
shortcomings of its own. First, its ease-of-use is lower than that of category scales due
to its emphasis on numerical judgments and proportions (e.g., if stimulus X is twice as
pleasant as another that was given a score of 100, then stimulus X ought to be rated as
200). Second, magnitude estimation does not provide absolute ratings of
liking/disliking. In practice, the Hedonic Scale and the magnitude estimation
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technique indeed provide similar data when used to scale the affective quality of food
stimuli (Schutz & Cardello, 2001).
The Labeled Affective Magnitude scale (LAM; Schutz & Cardello, 2001)
attempts to combine advantages from both the Hedonic Scale and magnitude
estimation. It uses verbal labels consistent with the Hedonic Scale, spaced along a line
according to their semantic values obtained through magnitude estimation. However,
improvements above the Hedonic Scale are not overwhelming. The LAM was shown
to have equal reliability and sensitivity to the Hedonic Scale, with somewhat greater
discrimination among highly liked foods (i.e., items scoring above the mean of the
range of "like" scores on the Hedonic Scale): a comparison of all possible pairs of
food ratings resulted in 467 and 459 significant differences for the LAM and the
Hedonic Scale, respectively (p<0.05), and a similar comparison among well-like foods
resulted in 86% of significant differences. Furthermore, no significant differences
were found in either the linear or nonlinear correlations between the means and
standard deviations for either the Hedonic or LAM scales (linear correlations were
0.64 and 0.67 while nonlinear correlations were 0.75 and 0.77, respectively, for the
LAM and the Hedonic Scale), and thus both scales allow the use of parametric
statistics such as analysis of variance.

II.6.2 - Attitudes to Foods
Although the relation between neophobia and attitudes to foods has not yet
been systematically investigated, the qualitative model of food choice proposed by
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Shepherd (1985) suggests that personality - and therefore possibly trait neophobia may affect attitudes to foods (e.g., atittudes to health/nutrition, to sensory properties).
The mechanisms driving the relations among neophobia, attitudes to foods, and other
factors influencing food choice remain to be determined.
The psychology of food in everyday life has received little attention so far
(Rozin, 1996). The existing literature, reviewed by Rozin, Fischler, Imada, Sarubin,
and Wrzesniewski (1999), describes Americans as considering food to be a poison as
much as it is a nutrient (Rozin, 1989, 1996), while the French have a more pleasureoriented attitude (Stearns, 1997). Rozin et al. (1999), in a first attempt at a systematic
analysis of attitudes to food and the role of food in life, compared four cultures
(including American and Japanese cultures), and found consistent gender differences
(without substantial gender*country interactions) besides cultural differences.
Americans were found to "worry most about their diet" and to "modify their diet in the
direction of what they perceive as healthy more than any other group". The
questionnaire's 25 items had different answer formats depending on their wording;
some answers were in true/false or multiple-choice format, while others were given on
a 5-point scale of consumption frequency (with labels for each category, such as
"every day"), and a 4-point scale of effect size of diet on a given health problem (all
categories labeled). Table 5 lists the seven factors found to underlie the items.
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Table 5 - Seven Factors Underlying the Questionnaire on Food Attitudes
by R o z i n e t a l . (1999)
•
•
•
•
•
•
»

Eating diets modified to be healthier
Concern for healthiness of food habits of self and others
Extent of worry about, as opposed to savoring of food (worry about
weight)
Effectiveness of food on health
The importance of food in life
Culinary as opposed to nutritional associations to food
Self-perception as a healthy eater

Issues arose during translation of items into the different countries' languages:
making appropriate translations presented some difficulties, and there was uncertainty
about subject construals of some culinary items (e.g., fried egg is associated with
breakfast in the U.S. but not in France, hence "breakfast" was replaced by the French
word for "quick snack" in French questionnaires). Also, the different answer formats
and the seven factors seemed to be confounded (e.g., all items using the 5-point
consumption frequency scale load on the same factor). Rozin et al. reckoned this
shortcoming in their study and stated their intent to conduct a more comprehensive
analysis of food attitudes that would "include information on knowledge of foods and
nutrition, knowledge about cuisine, the linkage between food and moral issues, and the
extent of worrying about, socializing around, and enjoying of foods."
More recently, Pettinger, Holdsworth, and Gerber (2004) examined dietary
attitudes through a self-administered questionnaire mailed to adult consumers in
Southern France and Central England. The questionnaire comprised 37 attitude
statements to which respondents indicated their degree of agreement using 5-point
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Likert scales. Items were categorized into 10 concepts (i.e., general themes not
necessarily related to food nor unidimensional), among which were Convenience,
Quality, Weight Control/Body Image, Worry (guilt/anxiety), Health as a value (health
as being important; not framed in terms of healthy eating), and Pleasure/Social Aspect.
While some items were developed by the authors, others were adapted from previous
research (including Rozin et al., 1999). Attitude patterns differed across cultures,
gender, and age. The French placed more emphasis on quality, the pleasurable/social
aspects of eating, health, and less emphasis on convenience than did British
consumers. The French were also more likely to disagree with viewing food as "just a
fuel to keep me going" and to agree with "cost of food is a source of worry for me"
than were British respondents. Women scored items in the Quality, Worry, Weight
Control, Health higher than did men, while men were more convenience-oriented than
women. Consumers above the age of 51 were more quality- and health-oriented than
younger individuals, who emphasized convenience and body image. Shortcomings of
this study include validation limited to face and content validity, absence of backtranslation process, and inclusion of items not specifically related to foods.
Based on the findings above, convenience, pleasure, and health as related to
foods appear to be important domains of consumer attitudes. A more thorough
examination of the relationship between culture, demographic profile and these
attitudes is thus warranted.

35

II.7 - Shortcomings of Measures of Neophobia, Food Acceptance
and Attitudes to Foods

Measures of food acceptance and neophobia have two general shortcomings.
The shortcoming common to most measures of food acceptance (such a willingness to
try) is that their psychometric properties have not been investigated, except for the
Hedonic Scale. Category scales were assumed to have interval properties, and
responses were analyzed using parametric statistical methods, while investigation on
the use of the scales (e.g., endpoint avoidance) remains to be conducted. Concerning
trait neophobia scales, evidence was provided for the reliability and validity of the
FNS (Pliner & Hobden, 1992; Tuorila et al., 2001, for the Finnish version), while the
FAEQ was not assessed; no direct comparison of the FAEQ and the FNS was
performed either. Given the scarcity of neophobia scales, the construction of
alternative scales and systematic work on their reliability and validity is necessary.
The second shortcoming is the scarcity of systematic cross-cultural validation
studies, since most neophobia research was conducted with North American
participants (Canadians, Americans). While Rozin et al. (1999) compared four
cultures in terms of attitudes to foods, no cross-cultural validation was conducted.
Administration of the FNS outside of the American continent utilized translated or
adapted versions whose validity was not established. For example, Koivisto and
Sjoden (1996 a, b) administered the FNS to Swedish participants using an ad-hoc
translation; the omission of back-translation undermines the validity of the Swedish
version of the scale. Potts and Wardle (1998) "anglicized" the FNS by replacing some
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words with more idiomatic counterparts in British English, again without verifying
that the original meaning of the items was preserved. Findings by Tuorila et al. (2001)
supported the validity of the Finnish translation of the FNS, although it had not
undergone the process of back-translation when it was originally generated. When
Ritchey et al. (2004) administered the FNS to a representative U.S. sample of 867
adults, confirmatory factor analysis suggested a two-factor structure of the scale with 8
items loading on the first factor. The factor structure of this 8-item reduced scale was
not found to be robust in cross-national comparisons (U.S., Swedish and Finnish
datasets from representative consumers).
The Hedonic Scale was used in cross-cultural studies (e.g., Prescott, Laing,
Bell, Yoshida, Gillmore, Allen, Yamazaki, & Ishii, 1992; Laing, Prescott, Bell,
Gillmore, Allen, Best, Yoshida, Yamazaki, & Ishii-Mathews, 1994), and Prescott et al.
(1992) noted that both Japanese and Australian respondents used a wide scale range;
furthermore, they found no evidence of endpoint avoidance among Japanese and
Australian respondents when they judged liking for basic tastes (e.g., sweetness) in
food. However, no cross-cultural study investigated endpoint avoidance for scales of
expected liking, nor did any address the extent to which the spacing of the Hedonic
Scale's categories is equivalent across cultures (Prescott, 1998).
Finally, recent measures of attitudes towards foods (Rozin et al., 1999;
Pettinger, Holdsworth, & Gerber, 2004) have had uncertain reliability and validity due
to the lack of systematic assessment (e.g., factor analysis), and cross-cultural validity
of items was undermined because of the lack of back-translation procedures.
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II. 8 - Determinants of Behavioral Food Neophobia and Liking

As stated earlier, behavioral neophobia reflects the influence of trait neophobia
and situational factors. Behavioral neophobia may also be influenced by other
individual characteristics (e.g., gender, attitudes towards foods), as well. The
following sections review research on factors affecting behavioral neophobia - and, in
certain cases, "trait" neophobia - and liking.

II.8.1 - Characteristics of the Individual
II.8.1.1-Age
The relation between age and behavioral neophobia has been explored mainly
among children. Birch et al. (1987) recruited children between 23 and 69 months of
age and found that the younger subjects showed a greater degree of neophobia (i.e.,
lower willingness to taste) than older ones when initially presented with a novel food;
in contrast, a study of children 5 to 10 years old by Pliner (1994) reported no age
differences in willingness to try (WTT). The results of such studies suggest that
behavioral neophobia does not vary monotonously with age. Also, one may wonder
about the relative influence of trait neophobia and other factors in producing
behavioral neophobia during a period of complex and rapid cognitive development;
for example, the general trend toward independence - manifest in increased
negativism - that peaks around the second year of life (Maccoby, 1980) may result in
lower WTT responses among 2 year-olds. Among older populations, studies fairly
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consistently observed decreasing behavioral neophobia with increasing age. Among
college students, Otis (1984) found that stated willingness to try unfamiliar foods
increased with age (subjects were 17-50 years old); the absence of relation between
age and familiarity with rated foods led Otis to propose that the effect of age was
actually due to differences in neophobia rather than in experience with the foods.
However, it is also possible that older individuals who return to college are also more
open to new experiences than their non-student counterparts, thus Otis's proposition
needs to be taken prudently.
Studies involving scores on the Food Neophobia Scale (FNS) are more
puzzling to interpret. Pliner (1994) found no effect of age among subjects 5-11 years
old, but in a study of individuals 7 to 20 years of age, Koivisto and Sjoden (1996b)
reported a marked decrease in trait neophobia at the age of fifteen. Given that traits are
supposed to be relatively stable individual characteristics, one may wonder about the
cause of this decrease. In accordance with Birch (1999), for whom neophobia is a
genetic predisposition that interacts with the eating environment to form phenotypic
eating patterns, a potential explanation would be that children shift their point of
reference from their parents to their peers when they become teenagers. Mothers may
influence their pre-teen children's exposure to foods, but peers and broader knowledge
acquired at school may lead teenagers to look for wider food choices. The higher
degree of neophobia, on average, among preteens may be due primarily to the
influence of neophobic mothers, who, according to Koivisto and colleagues (Koivisto
& Sjoden, 1996 a,b; Koivisto Hursti & Sjoden, 1997), reported serving fewer foods to
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their family, never considered serving a wide variety of foods to their family, and
thought it was unlikely they would serve a variety of foods in the future. It is possible
that an individual's neophobia may receive some imprint from his/her parents' own
neophobia before adolescence and crystallize into a stable "trait" after the age of 15.
This conjecture receives some support from a longitudinal study conducted over a
period of 1-2 years (Meiselman et al., 1999); subjects were undergraduate students
who underwent a change in eating habits (from home-cooked meals to dining hall
food), and their FNS score did not change significantly over time (p=0.168). Tuorila et
al. (2001) found a positive relationship between age and FNS score (p=0.002), where
the mean FNS score for individuals above the age of 65 was especially high
(respondents were between 16 and 80 years of age). Whether the observed effect is
due to an increase in trait neophobia with age or to cross-generation differences in
exposure to foods cannot be determined because of the study's cross-sectional nature;
the possibility that elderly individuals were exposed to a narrow range of foods during
childhood and adolescence (e.g., during World War II) and that their openness to
novel foods crystallized at a low level is neither supported, nor excluded. Findings by
Tuorila et al. do not necessarily contradict Otis's results and interpretation, since Otis
(1984) studied adults younger than 51 years of age.
Given the malleability and instable neophobia - both behavioral and trait - of
children under 15 years old, as well as results that either support or do not exclude a
stabilization of neophobia afterwards, a scale for adults that measures stabilized
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neophobia and takes into account food experiences during pre-adolescence may bring
interesting insights on food neophobia.

II.8.1.2-Gender
A study by Frank and Van der Klaauw (1994) found that women tended to
report more "won't try" responses to unfamiliar foods listed in the Food Attitudes
Scale (FAS) than did men, suggesting that females may be more neophobic than
males, at least among college-aged individuals. However, most research by Pliner and
colleagues found has no effect of gender on willingness to try, whether the participants
were children (10-12 years old in Pliner and Stallberg-White, 2000) or adults
(undergraduate students in Pliner and Pelchat, 1991; 18-33 year-olds in StallbergWhite and Pliner, 1999). One exception is a study with children 5-11 years old (Pliner,
1994), where girls were willing to taste significantly more novel and familiar foods
than boys (p<0.02 and p<0.05, respectively).
In terms of trait neophobia, there were no significant gender differences when
parents filled the FNS on behalf of their five- to eleven-year-old children (Pliner,
1994). Results were similar with Anglo-Saxon adult participants, both in a crosssectional study with Canadian individuals 18-49 years old (Pliner & Hobden, 1992)
and in a longitudinal one (with British undergraduate students; Meiselman et ah,
1999). No gender differences were observed among Swedish adults aged 18-34 years
(Nordin, Broman, Garvill, & Nyroos, 2004). In contrast, Finnish men scored higher on
the FNS (higher neophobia) than their female counterparts (Tuorila et al, 2001) in a
sample whose ages spanned 16 to 80 years; the interaction between age and gender
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was not significant. The causes of such inconsistent gender differences in terms of
willingness to try foods and FNS responses are unclear; cultural differences may exist.

II.8.1.3 - Familiarity and Exposure
Familiarity with, and exposure to, foods are variables that do not reflect purely
individual characteristics. Rather, they reflect the interaction between individual and
environment. Several studies demonstrate the impact of these variables on liking and
willingness to try, as described below.
Most of the neophobia research manipulating exposure has focused on
children. Birch and Marlin (1982) exposed children 2 to 3 years old to initially novel
cheeses and fruits during a 6-week period, and observed that children subsequently
accepted and preferred (i.e., chose the food "to eat more o f ) the exposed foods to the
novel, unexposed ones. Birch et al. (1987) compared the effects of two types of
exposure (visual-olfactory, or VO, vs. visual-olfactory-gustatory, or VOG) on the
preferences of children 2-5 years old ("choose the one you like the best"). VO and
VOG exposures respectively enhanced visual preference and taste preference of
exposed foods vs. unexposed ones. Overall, exposure in three modalities increased
preference more strongly than did exposure in two modalities (VO). Pliner and
Stallberg-White (2000) conducted a study with children 10-12 years old whom they
exposed to an initially novel dip. Ratings of both liking and familiarity increased over
exposure trials for this dip. During the subsequent trial phase, children were more
willing to try a novel chip when it was accompanied by the exposed dip than when it
was served alone; furthermore, the difference between novel and familiar chips in
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terms of willingness to try was greater when they were served alone than when they
were dipped in the exposed dip.
Studies conducted on adults also point to an influence of individual familiarity
and exposure on liking and willingness to try. Australian and Japanese participants, for
instance, gave higher hedonic ratings to domestic products in terms of their sweetness
and saltiness, even though they were blind to the foods' origins. Moreover, Prescott,
Bell, Gillmore, Yoshida, O'Sullivan, Korac, Allen, and Yamazaki (1997) reported an
increase in liking from one tasting session to the next. Hence, familiarity with the
overall flavor of the product may influence hedonic responses to individual sensory
attributes (Prescott, 1998). Pliner and Hobden (1992) found a significant negative
correlation between experience with foreign cuisines and FNS scores. Similarly,
ethnically Chinese Singaporeans gave higher liking scores to lamb seasoned according
to Chinese flavor principles than did New Zealand consumers (Prescott et al., 2004).
Also, Tuorila et al. (1994) found that liking for a product that resembles closely the
novel test food enhances liking for the latter (a regression model that included
resemblance of the test sample to a familiar product, liking for that product, and the
interaction between the two variables accounted for 53 to 64% of the variability in
judgments of liking, with the interaction term being the major predictor,
O.OOKpO.Ol).
Since willingness to try partly reflects trait neophobia, it seems reasonable to
hypothesize that familiarity may affect behavioral neophobia as well. The results
above indeed point to the need to assess the degree of familiarity, through measures of
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familiarity and consumption frequency, that consumers have with food products
(whether domestic or ethnic), because unfamiliar products can be expected to produce
neophobic responses (i.e., low willingness to try). Within the specific context of
systematic studies, measurement of familiarity with product categories, and
consumption thereof, related to the test samples may provide insights on acceptance
(e.g., liking, WTT) patterns for the test products.

II.8.2 - Characteristics Related to the Food and the Environment

II.8.2.1 - Cultural Background
Beauchamp and Cowart (1985) proposed that dietary experiences occurring
between 1 and 3 years of age may be critical in the development of food and flavor
preferences, because children are weaned during this period (Teitelbaum, 1981) and
begin to explore a wide variety of foods. By the age of 5-6 years, children eat many of
the foods of the adult diet in their culture (Birch, 1996), and thus receive first-hand
exposure to the cuisine of their culture. The use of flavor principles, defined by
Elizabeth Rozin (1973) as the characteristic seasonings used in various cuisines, may
thus be a means to gain acceptance for the introduction of novel foods into a culture.
Indeed, recent studies suggest that the consumption of novel foods may be encouraged
through the application of familiar flavor principles to them (Stallberg-White & Pliner,
1999; Pliner & Stallberg-White, 2000; Prescott et al., 2004). In sum, cultural
background may affect food acceptance through the exposure of individuals, from an
early age, to the flavor principles used in their culture.
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II.8.2.2 - Animal vs. Non-Animal Foods
Pliner and Pelchat (1991) manipulated the novelty of food (novel vs. familiar)
and its animal status (animal vs. non-animal). Adult subjects were presented with food
samples that they could see but not smell, and that were labeled with the food name
and a brief description. The investigators reported that individuals tended to be less
willing to try novel animal foods than novel non-animal products, while ratings did
not differ between animal and vegetal familiar foods. However, since they did not use
seafood samples, such findings of higher neophobic response towards animal foods
may not generalize to fish. Pliner (1994) conducted a similar study with children (5-11
years old) and their parents, this time with some seafood samples (octopus as
unfamiliar food, and "tunafish" as familiar food); adult responses were similar to those
of the 1991 study and in contrast to their children's responses. Although children
could clearly distinguish between animal and non-animal foods, they did not
differentially reject novel animal and non-animal foods.
In the studies presented above, the non-animal or animal status of seasoning
ingredients and their relation with neophobia has not been treated, and one may thus
wonder to what extent the nature of the seasoning ingredient may influence the overall
acceptance of a complex food stimulus.

II.8.2.3 - Direct Sensory Information About Properties of Foods
A study with children 2-5 years of age (Birch et ah, 1987), whose task was to

"choose the [food they] like the best" among a pair of samples, found that direct
sensory information about food increased preference more when it was provided in
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three modalities (vision, olfaction, taste - VOG) than in two (vision, olfaction - VO).
VO exposure to initially novel foods enhanced visual preference for exposed foods
over unexposed novel ones, while VOG exposure resulted in taste preference for
initially novel exposed foods over unexposed ones; furthermore, taste exposures were
more effective than visual exposures in enhancing preference, whether visual or
gustatory. Tuorila et al. (1994) presented familiar and novel foods to adult subjects
who rated the samples sequentially in three steps: based on visual information (V), on
visual and olfactory (VO) information, and on visual-olfactory-gustatory (VOG)
information. Hedonic ratings (whether based on V, VO or VOG information) for
familiar foods increased as sensory information accumulated, while they decreased for
novel foods. Both of these studies suggest that the specific modalities through which
sensory information is captured may affect hedonic judgments pertaining to these
modalities; in addition, introducing multimodal cues appears to enhance ratings for
familiar/exposed foods, but may have the reverse effect on novel foods.
II.8.2.4 - Non-Sensory Information About Properties of Foods
Verbal information about the taste of foods may modulate behavioral
neophobia. For example, Pelchat and Pliner (1995) and Martins et al. (1997) obtained
higher WTT ratings for novel foods accompanied with verbal information that the
food tasted good, than for novel foods without such information. Also, combined
information on food ingredients (e.g., "made of malt extract, water, [...]", "made of

apples, sugar, [...]") and use contexts (e.g., "served with lunch", "served on ice
cream") resulted in higher hedonic ratings than in the absence of information for novel
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and familiar foods; interestingly, foods with labels (food names) alone yielded even
higher ratings (for foods seen/smelled and seen/smelled/ tasted; Tuorila et al, 1994).
The influence of information about foods' nutritional qualities and/or health
benefits on food acceptance is more complex to ascertain, but it seems to emerge from
interactions of such information with other variables. According to Pelchat and Pliner
(1995), information that a food is "good for you" had no effect on willingness to try
novel foods, and Koster, Beckers, and Houben (1987) reported that nutrition
information can actually decrease the likelihood of trying and/or consumption of novel
foods. When samples of chocolate pudding were presented as being processed with
various preservation technologies, respondents generated higher expected liking scores
once they were given information on the safety and benefit of the technology ("this
process is entirely safe and avoids the thermal damage done to foods by heat
pasteurization") than before reading the information (Cardello, 2003). In the case of
Martins et al. (1997), food origin (animal/ vegetal) and information impacted
willingness to try novel foods in the form of an interaction effect. The four
information conditions (between-subjects) were: (1) no information (control), (2)
information that the foods to be rated taste good, (3) information that the foods are
"high in vitamins", or (4) "high in vitamins and soon available in cafeteria". WTT for
animal foods was not affected by information, while WTT for non-animal foods was
enhanced by information on taste and nutrition-plus-availability, as compared to the
control condition.
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Interactions between information on nutritional content/healthiness and food
attitudes tend to have inconsistent effects on hedonic measures of acceptance, as
opposed to behavioral measures. Liking for a reduced-fat spread was enhanced by
nutritional information among health-concerned participants (Kahkonen, Tuorila, &
Rita, 1996). The effect of the label "reduced-fat" on WTT and liking for a margarine
product depended on individuals' a priori attitudes towards this aspect of nutrition
(Aaron, Mela, & Evans, 1994, in Martins et al, 1997). In contrast, Tuorila, Andersson,
Martikainen, & Salovaara (1998) found that behavioral ratings of purchase interest, as
well as recommendations of product to others after tasting, among elderly subjects
were enhanced by nutritional information relevant to this age group, but not hedonic
ratings (expected and actual pleasantness).
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CHAPTER III - JAPANESE AND AMERICAN FOOD CULTURES, AND THE
POTENTIAL OF ALBACORE TUNA PRODUCTS

III. 1 - Introduction

The focus of this research is on Japanese and American consumers because
their eating habits and the emphasis that they place on food characteristics differ
widely. Cultural variations in responses to new products helped to generate insights
regarding the factors underlying acceptance of new foods. The present chapter begins
by detailing the meal structure of Japanese and American cultures and the attitudes
that Japanese and Americans have toward food, then continues with a section
describing albacore and the potential of innovative products on Japanese and
American markets. A concluding section summarizes the arguments in favor of an
integrative perspective on the different areas involved in cross-cultural acceptance of
novel albacore tuna products.
The issue of what constitutes American cuisine must first be addressed.
American food culture is a patchwork where adaptations/combinations of European
cuisines coexist with "ethnic" cuisines, and hence there are several American cuisines
representing the American people's diverse ancestries. Japanese cuisine presents
regional variations mainly derived from the history of available food sources in
different parts of the country; however Japanese cuisine has relatively fewer facets
compared to American food culture. In the present research, general Western meal and
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food characteristics will serve as a proxy for comparison with Japanese cuisine, with
the knowledge that they do not represent American cuisine(s) comprehensively.

III.2 - Meal Patterns and Compositions

The three-meal-a-day pattern is widespread among adults around the world
(Pliner & Rozin, 2000), as indicated by an analysis of meal terminology in 18
languages, including English and Japanese. De Graaf (2000) also noted that a majority
of Americans ate three meals a day. The three meals will be called breakfast, lunch
and dinner for the remainder of the dissertation.
In Western cultures, the composition and size of breakfast differs from those of
lunch and dinner. Breakfast is the smallest meal of the day, involves minimal
preparation, and often includes a warm beverage (tea or coffee); furthermore, in terms
of flavor principles, breakfast is the meal that differs least across most Western
cultures (Pliner & Rozin, 2000). Depending on the degree of Westernization of meals
in individual Japanese families, breakfast can resemble an American one or can be a
warmed-up leftover from the previous Japanese-style dinner (e.g., Ishige, 2001;
Otsuka, 2000). Fish is served in traditional Japanese breakfasts, which is not
commonly the case in the U.S.
Lunch and dinner in Western cultures are centered on a main dish, which
usually consists of meat or fish (or an alternative protein source, if one is vegetarian)
accompanied with a serving of vegetables or pasta. Japanese meals are centered
around the neutrally flavored staple (white rice), which is accompanied by miso soup
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(made with fermented soybean paste) and a flavorful assortment of side dishes
comprising fish, vegetables, meat. The traditional Japanese diet depends on seafood
and vegetables as a consequence of Shinto and Buddhist beliefs and of successive
decrees banning meat consumption (Ishige, 2001). Japanese diet is also influenced by
the seasonal availability of food items to a greater extent than are Western diets
(Otsuka, 2000). Furthermore, the economic growth of the 1960's led to an increase in
fish consumption as a result of the larger quantity and variety of side dishes
households could afford; since then, meals have consisted of three or more side dishes
instead of one or two, to the detriment of the proportion of rice consumed during
meals. In parallel, American culture has exerted a strong influence on the Japanese
diet since the post-World War II period. Japan was occupied by American troops and
exposed to various aspects of American culture, including food (e.g., bread was used
as a substitute for the rice that was in short supply after the war, and free Westernstyle lunches were distributed in schools). The continuing influence of American
culture on meal structure is reflected in the presence of numerous American restaurant
and convenience store chains in Japanese urban areas.
Flavor principles are the characteristic seasonings used in various cuisines (E.
Rozin, 1973); for example, the flavor principles of Mediterranean cuisine include olive
oil and spices. In order to reduce neophobic responses to a dish containing a novel
food ingredient, peoples of the world have historically resorted to the use of flavor
principles particular to their own culture (e.g., Ishige, 2001). While many Western
dishes create flavor from meat, oil, dairy products and spices (Otsuka, 2000), Japanese
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flavor principles consist mainly of soy sauce, miso (fermented soybean paste), and
dashi (broth made commonly with shavings of dried bonito, kelp, and shiitake
mushrooms). During the Meiji period (1868-1912), soy sauce was pivotal in the
introduction of Western foods into Japanese cuisine (e.g., beef). Restaurants serving
Western dishes altered to suit Japanese tastes also used Worcestershire sauce on
virtually anything because it was considered as the Western equivalent of soy sauce
(Ishige, 2001). The consumption of Western foods (e.g., butter, cheese, ham, sausage)
and seasonings such as ketchup, mayonnaise and Worcestershire sauce spread in Japan
after World War II (Otsuka, 2000). Since no systematic research has been conducted
on the flavor principles of modern Japan, assessing the familiarity of Japanese
individuals with traditional and Western seasonings is necessary in neophobia research
involving Japanese subjects.

III.3 - Attitudes to Foods and the Role of Food in Life

Japanese and American cultures differ on aspects other than simply food
ingredients and their arrangements; in particular, they are likely to differ in the relative
importance they would assign to the various roles of food (e.g., food as source of
nutrients, as source of pleasure). Rozin et al. (1999) compared four cultures - French,
Flemish Belgian, Japanese and American - in terms of their attitudes to food. More
than any other group, Americans were found to worry about their diet and to modify
their diet in the direction of what they perceive as healthy. Americans also associated
food most closely with health and least with pleasure, while the French were the least
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food-health-oriented and most food-pleasure-oriented. The Japanese attitudes were in
between these two extreme patterns. When given the choice between pairing foods
according to culinary versus nutritional criteria, the number of culinary associations
(averaged across subjects) was highest for the Japanese group and lowest for the
American group. Also, females (but not males) from all four countries showed a
pattern of attitudes closer to the American pattern than the French. Although crosscultural empirical research on the role of food in life seems to be in its early stages
(Rozin et ah state that their study is the first of this kind), it points to the fact that
different cultures put different emphases on food as enjoyment and food as healthrelated.

III.4 - Albacore Tuna: Its Characteristics, Presence on Japanese and U.S. Markets,
and Market Potential

The present section begins with a brief introduction to the characteristics of
albacore tuna and continues with the current availability of albacore products in the
United States and Japan. The potential of new products made with West Coast
albacore is then described in the light of the needs of fishermen and consumers.
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III.4.1 - Albacore Tuna

Albacore tuna (Thunnus alalunga) is a highly migratory fish whose most
important fishing area is the Pacific Ocean (esp. east of Japan, West Coast of North
America, and east of Australia), and is thus readily available to Japanese and
American populations. Albacore tuna contains relatively more omega-3 fatty acids
than the rest of the tuna species, according to the internet site of a wholesale seafood
vendor (Fishlandusa.com). However, fat content varies tremendously across and
within individual fish depending on fishing area, time of year, and feeding conditions.
Atuna.com, a tuna trading Internet site, describes major markets for albacore as being
the United States, Canada, Japan and Spain (Anonymous, 2000). In terms of this
species' sensory characteristics, the raw flesh is light pink in color; albacore sashimi
(slices of thawed frozen fish) has a softer texture than the usual blue-fin tuna sashimi.
When cooked, albacore meat is whitish with a relatively dry and firm texture, and has
a taste close to that of chicken.

III.4.2 - Albacore Products in the United States and Japan

In supermarkets in the United States, albacore tuna is available mostly in
canned form (e.g., in oil, water or vegetable broth, without any seasoning other than
salt), with some brands marketing ready-made, easy-to-open cans of tuna salad with
crackers. A recent novelty is flaked tuna in a pouch that can be opened without a tool,
does not need draining, and is supposed to have a "fresher" taste and firmer texture
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than canned albacore. Fresh or frozen (unseasoned) albacore meat is available at some
"ethnic" (mainly Asian) specialty food stores, while albacore sashimi (slices of thawed
frozen fish) and sushi (slice of thawed frozen fish on vinegary rice) are occasionally
served at Japanese-cuisine restaurants. Marketed products where albacore is the main
ingredient are thus rarely seasoned: American consumers tend to use them in dishes
where the fish taste is masked by other ingredients, as in tuna salad, for example.
Recent exceptions to this rule are tuna burgers (distributed through Costco and Trader
Joe's, for example) and custom-canned albacore seasoned with ingredients such as
jalapeno peppers or white wine (c.f., Cinda's Sea Maiden's Harvest products). In these
cases, raw meat is packed into cans with seasonings, then cooked, keeping omega-3
fatty acids in the can. In contrast, large-scale canneries precook the fish to extract oils
from the meat, pack it and heat the cans again, which results in dry texture, very mild
taste, and low omega-3 fatty acid content. When albacore is a secondary ingredient in
a marketed product, it is mostly under the form of canned tuna used in ready-tomicrowave frozen tuna casseroles.
In Japan, other species of tuna (e.g., blue-fin tuna) are more popular than
albacore, and the range of albacore dishes is not significantly wider than in the United
States. Canned albacore (in oil, water or vegetable broth with salt) is frequently used
in warm sandwiches without much additional seasoning; fresh and frozen fish are
grilled with salt or a teriyaki sauce, and some restaurants offer albacore sushi and
sashimi with different grades of fat content. Japanese cuisine traditionally aims at
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enhancing the natural flavor offish (Ishige, 2001), thus tuna is often the main
ingredient of dishes and is subtly seasoned.

III.4.3 - Using Value-Added Albacore Products to Understand Food Acceptance
Mechanisms and Meet Consumer Demand for Variety and Healthfulness

Since Japanese and American seafood diets differ significantly, studying
reactions of Japanese and Americans to novel fish dishes helps to shed new light on
both general mechanisms and cultural drivers of food acceptance (e.g., willingness to
try, liking). More specifically, with an integrative systems science approach,
investigating how cultural differences in attitudes towards foods and individual
differences in food neophobia affect acceptance of novel foods led to new insights on
the mechanisms involved.
Novel albacore tuna dishes are particularly relevant to the study of human
reactions to seafood products (Warren, 1998) because of the dominance of barelyseasoned canned albacore in the United States and abroad, despite attempts towards
diversification and calls for product development (i.e., a wider range of seasoned
albacore products). Seafood items in general have a large potential in developed
countries due to their healthy image, and demand for value-added seafood products is
rising (Nair, 1997; Sloan, 2000). However, Pacific Northwest albacore has an
especially high marketing potential in the United States as well as in neighboring
Japan, which has a large food market and is receptive to Western-style items (Prescott
etal, 1998).
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Albacore tuna has potential health benefits due to its relatively high omega-3
fatty acid content (EPA and DHA), a characteristic it shares with a more familiar fish,
salmon. DHA (docosahexaenoic acid) and EPA (eicosapentaenoic acid), although
essential to human metabolism, cannot be synthesized by the body and must be
obtained through seafood and fish (Kinsella, 1986). Research has shown that DHA is
an essential compound for the normal development of the retina and brain, especially
in premature babies (e.g., Simopoulos, 1991; Uauy-Dagach & Valenzuela, 1992).
Many adults, pregnant or not, may also need a higher intake of omega-3 fatty acids,
since most Western diets are deficient in such nutrients compared with the diet on
which humans evolved (Simopoulos, 1991). This is supported by research suggesting
that an increase in omega-3 intake would lower the risk of cancer, heart disease,
depression, asthma, obesity, auto-immune disease, Alzheimer disease and osteoporosis
(Nettleton, 1995; Simopoulos & Robinson, 1999; Morris et al., 2003). In particular, a
16-year epidemiological study of more than 84000 women (Hu et al., 2002) showed
that deaths related to heart disease were 50% lower in women consuming fish five
times a week, and that fish intake of one to three times monthly was associated with
over 20% reduction in cardiovascular accidents. The inverse relationship between fish
intake and cardiovascular events was even stronger among diabetic women (Hu et al.,
2003). In addition, EPA and DHA have beneficial effects on patients suffering from
rheumatoid arthritis (Deckere, Korver, Verschuren, & Katan, 1998; Simopoulos,
1991), psoriasis, and ulcerative colitis (Simopoulos, 1991).
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In sum, novel albacore products have a high potential for satisfying
consumers' desire for variety and health benefits, and they constitute stimuli relevant
to the study of neophobia, food attitudes and food acceptance among Japanese and
American consumers.

III.5 - Need for Integrative Approach

As outlined in chapters II and III, food neophobia, attitudes, and hedonics
pertain to psychology, while Japanese and American eating patterns relate to cultural
anthropology. The properties and market potential of albacore tuna have been studied
by food scientists, including chemists and nutritionists, as well as economists. An
integrative systems approach is thus called for to discern the relevant variables
dispersed across these multiple fields of knowledge and to provide a coherent
experimental approach.
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CHAPTER IV - SYSTEMS SCIENCE AND FOOD SCIENCE

IV. 1 - What is a System, Moreover a Complex System?

A system is "a group of interacting elements forming a complex whole" (The
American Heritage Dictionary, 1985). The "simplest" systems are made of elements
that are related to one another by pairwise interactions (i.e., first-order or dyadic).
Complexity arises from higher-order interactions among system elements, and the
most superficial examination of our surroundings reveals that such complex systems
are omnipresent. For example, the society we live in is composed of human beings
linked to one another by dyadic relations (e.g., a couple), triadic relations (e.g., nuclear
family with one child), and so forth, and such interactions occur on a multitude of
dimensions (e.g., familial, professional, cultural).
The system formed by a food dish and its consumer is also likely to be a
complex system, since both subsystems are inherently complex, as demonstrated by
numerous studies in food science and psychology. For instance, the elements of the
dish interact with one another to produce particular tastes and smells, while elements
pertaining to the consumer and his/her environment also interact (e.g., culture and
attitudes towards food; Rozin et ah, 1999). Moreover, food elements interact with
consumer and environment characteristics to impact the individual's response to the
dish (e.g., food seasoning and previous exposure to similar seasonings impact
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willingness to try; Pliner & Stallberg-White, 2000), and there is no reason to believe
that such interactions are exclusively dyadic.

IV.2 - Limitations of the Traditional Scientific Approach

The typical scientific approach has been dominated by reductionism, that is,
the study of a system in terms of a very restricted number of elements and the
interactions among them. Reductionism assumes that the whole system is the sum of
its parts and that relations among system elements are linear. Tenets of this approach
often focus on a small number of system elements at a time and ignore higher-level
interactions among elements throughout the whole system (Linstone, 1999): the study
of a series of such down-scaled problems appears to be more manageable but insights
on "the big picture" are hindered.
In addition, the scientific study of human behavior has assumed a rational basis
for behavior from which individuals deviate more or less when making real-world
decisions. However, complex systems often make decisions that do not result in the
"best" outcome from a rational standpoint: for example, Holling (1977) describes
ecological systems as "trading avoidance of failure for survival of failure" and
"striving to maximize their options rather than select the 'best' one". Similarly, the
omnivore's dilemma (Rozin, 1977) between avoiding potentially poisonous food and
searching for sources of varied nutrients is "solved" by humans with a tradeoff
between neophobia and neophilia. Also, what may appear irrational to an outside
observer may be perfectly rational in the context of an individual's own psychological
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field (Schiffman & Kanuk, 2000). The Manichean frame of mind that defines behavior
in terms of deviation (or absence thereof) from "rational decision-making" tends to
hinder innovative scientific approaches to human behavior, especially in cross-cultural
settings, since it often considers only one type of rationality (defined by Western
standards).

IV.3 -Systems Science as a Remedy
to the Shortcomings of the Traditional Scientific Approach

Systems science originated in the fields of mathematics, physics, and
engineering, and is the scientific study of complex systems from a holistic perspective.
A systems scientist takes into account the high-level relations within a system and
between the system and its environment, instead of assuming that a limited set of
simple relations can represent the internal and external functioning of the whole
system.
Since complex systems are omnipresent, systems science has the potential to
bring new insights in virtually any field of knowledge. Indeed, systems science is
integrative by definition and calls for an interdisciplinary approach to problems; its
goal is to see beyond superficial differences (e.g., in nomenclature) and apparent
contradictions between disciplines (often due to different modes of investigation) in
order to reach to the core of the problem. A systems approach places much less
emphasis on rational behavior in the sense that it does not use a single theoretical
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frame to explain human decision-making, and that it attempts to go beyond
assumptions underlying the fields of knowledge.
Finally, systems science has at its disposal a battery of powerful computerassisted data analysis and modeling techniques developed in the fields of mathematics,
engineering and statistics, including artificial neural networks, systems simulation,
discrete multivariate modeling and covariance structure modeling (models are defined
in the section below). This array of technical tools permits to examine data from
different perspectives than what has been traditionally available in "softer" sciences
such as psychology or in highly applied fields such as food science. In sum, systems
science consists of an integrative mindset and a battery of data analysis tools that go
beyond the boundaries of pre-established scientific fields to provide researchers with
new insights on systems as wholes.

IV.4 - Modeling of Systems
Rubinstein and Firstenberg's (1995) define a model as, "an abstract description
of the real world", and a "simple representation of more complex forms, processes,
and functions of physical phenomena or ideas". The best use of models is as thinking
aids that can reveal possible clues or illuminate some aspect of the real system
behavior in a different way (Linstone, 1999). If the researcher can avoid the pitfalls of
striving to reproduce reality in every detail, which would drown the big picture in a
sea of minutia, and avoid becoming enamored with his/her models (which leads to
dogmatism), he/she can obtain valuable insights through modeling. In the Kantian
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mode of inquiry adopted by hard and soft sciences, theoretical models and empirical
data provide feedback to each other in an iterative process aimed at refining our
understanding of the real world. The proposed research follows this mode of inquiry.

IV.5 - Systems Perspective Applied to Food Acceptance

Food science is a domain that has not yet benefited from a systems approach.
Typically, studies have been conducted independently from one another in different
domains related to foods (e.g., psychology, sensory evaluation of food, cultural
anthropology, chemistry, nutrition) and within narrow theoretical perspectives.
Unfortunately, with such approaches, any integrative understanding of the whole
problem evaporates when it comes to studying the interactions between the most
cognitively complex living beings on Earth and multidimensional foods. In addition,
as outlined in Chapter II, cross-cultural research on food neophobia remains to be
conducted.
The present research integrated the perspectives of a food scientist, cultural
anthropologist, and psychologist in an attempt to determine what drives human food
acceptance. Variables pertaining to each of these fields were studied concurrently in
order to validate hypothesized patterns in their interrelations. The research focuses on
neophobia towards fish products from a cross-cultural standpoint, comparing Japanese
and American consumers. More specifically, their demographics, level of trait
neophobia, eating habits, attitudes towards foods and seafood, and knowledge on
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beneficial characteristics of albacore tuna were measured and related to acceptance of
various albacore dish descriptions in different information contexts.

IV.6 - Preliminary Model of Food Acceptance

Behavioral intent and hedonic expectation are the outcome variables of interest
to the present research, and a preliminary model is proposed (Figure 3) which
represents the variables drawn from literature (c.f., Chapters II and III) that would be
expected to affect behavioral intent (in the form of willingness to try) and hedonic
expectation (expected liking) through their influence on the individual's internal state
of food acceptance. Culture, gender, attitudes towards food in general, knowledge on
nutrition and health benefits of oily fish, trait neophobia and exposure to various foods
are pre-existing characteristics of the individual and of the environment. Food sample
types and information types were experimentally manipulated to investigate their
effects on the behavioral and hedonic variables in the light of these pre-existing
individual/environmental characteristics.
This model is preliminary in the sense that the individual's internal state is
comparable to a "black box" where the different influences on food acceptance shape
the individual's internal state in an abstruse fashion. Specific relations between the
variables in the model are hypothesized in Chapter V, as informed by previously
published empirical findings. Moderation/mediation effects were explored in order to
better understand processes underlying food acceptance.
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Figure 3 - Preliminary Model of Food Acceptance
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The next chapter integrates the findings presented in Chapters II and III into a
cross-disciplinary synthesis that addresses the shortcomings of previous empirical
studies and delineates the focus of the present research.
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CHAPTER V - RESEARCH OVERVIEW

V.l - Synthesis of Previous Research and Focus of Present Research

V.l.l - General Issues of Measurement

Several issues concerning the measurement of trait neophobia have remained
unaddressed. The only scale constructed specifically for the assessment of this trait is
the 10-item Food Neophobia Scale (Pliner & Hobden, 1992), although the Food-andEating Questionnaire (Frank & van der Klaauw, 1994) contains neophobia-related
statements highly similar to those of the FNS. The FNS consists of statements in
English that tend to be vague and ambiguous (e.g., does "I will eat almost anything"
refer to foods varying in quality, main ingredient, cooking style, or seasoning type?)
and may thus elicit different responses from individuals with the same overall level of
neophobia but different emphases on food characteristics or on eventual neophobia
dimensions. The authors of the FNS appear to consider trait neophobia to be
unidimensional, but this view has been challenged by more recent studies (e.g.,
Tuorila et al., 2001; Ritchey et al., 2003). The possibility that the environment,
including parental upbringing, shapes neophobic tendencies during pre-adolescence
and that neophobia crystallizes subsequently into a stable individual characteristic
cannot be excluded in the light of previous findings. Thus, a new scale for adults that
takes into account potential dimensions of "trait" neophobia and pre-adolescence
experience with foods may yield new insights on the construct of neophobia.
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Moreover, given that the study of attitudes toward food in general and the role of food
in life is in its early stages, attitudinal measures that display reliability and validity are
needed. In sum, a survey using new trait neophobia and food attitudes scales, whose
reliability and validity are assessed, may contribute significantly to the systematic
study of food neophobia (see more details on these scales in Section V.I.4. entitled
"Focus of the present research").

V. 1.2 - Issues of Cross-Cultural Validity

Given increases in market globalization and the subsequent pressure to
introduce viable products into foreign markets, cross-cultural validation of scales of
food acceptance has become one of the many methodological requirements for
relevant research and product development. To this date, the question of whether
cultures differ in their use of response scales for willingness to try and familiarity has
not been investigated in published research. Moreover, most neophobia studies have
been conducted in North America, while the rest have involved Western/Northern
European subjects and often have no back-translated instruments for accuracy. Only
one systematic attempt at cross-validation of a unidimensional subscale of the FNS
has been conducted (Ritchey et al., 2003).
East/West comparisons, conducted using rigorous methodology (with backtranslated surveys and cross-cultural validation of measures) thus have high potential
for generating insights regarding the common mechanisms driving food neophobia
and culture-specific patterns of food acceptance.
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V.1.3 - Issues Pertaining to Stimuli
Neophobia research has generally manipulated the novelty of food stimuli in a
non-systematic fashion, as demonstrated by a review of neophobia literature in the
light of the food novelty framework introduced in this proposal. In particular, poor
control has been exerted on the manipulation of seasonings, and the effects of
cooking/preparation methods on neophobia have been barely examined. Research that
uses stimuli whose seasonings and cooking methods are manipulated systematically
thus remains to be conducted.
The influence of information about nutritional and health qualities on food
acceptance seems to engage complex interactions with attitudes toward food that result
in enhancement or reduction of food acceptance, depending on the particular
acceptance measure considered (e.g., liking vs. willingness to taste) and on the
interacting variables (e.g., nutrition-only information, or health-related information, in
interaction with food attitudes or knowledge about food). The interplay between
knowledge on nutrition and health benefits of foods, attitudes towards food, and such
information thus needs further study. It would be especially fruitful to examine
convenience-, health- and pleasure-oriented attitudes in a cross-cultural context
involving Americans and another non-Western culture, since Americans/AngloSaxons appear to differ most from other cultures on these types of attitudes (U.S. vs.
France, Flemish Belgium, and Japan in Rozin et al., 1999; England vs. France in
Pettinger et al., 2004).
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Since foods are complex and multidimensional, neophobia research needs to
focus on a small subset of all possible foods. Dishes whose main ingredient is
albacore, cooked and seasoned (with ingredients other than salt/oil/vegetable broth),
are pertinent stimuli for an empirical, cross-cultural study on food neophobia for a
number of reasons. First, in both countries, cooked (non-canned) albacore is relatively
novel. Second, albacore is rich in health-beneficial omega-3 fatty acids, allowing for
the manipulation of truthful nutritional/health-related information. Third, given that
seafood is an important part of the Japanese diet and given that some of America's
widespread health problems may be alleviated by diets rich in omega-3 fatty acids,
both nations represent strong potential markets for value-added albacore tuna
products. Finally, the development of alternative albacore products for domestic or
export markets is an actual area of interest to the Pacific Northwest fishing industry,
since albacore-fishing fleets in the Pacific Northwest need to diversify their clientele
beyond canneries in order to avoid economic crises due to foreign competition.

V. 1.4 - Focus of the Present Research
Japanese and American consumers were the subjects of a cross-cultural study
investigating the importance of certain individual, environmental, and food-related
characteristics as determinants for the acceptance of fish dishes. The dishes consisted
of albacore tuna (novel main ingredient) prepared using cooking methods and
seasonings whose familiarity levels are manipulated. A new scale of food neophobia,
the Crystallized Neophobia Scale (CNS) was developed to measure, among adult
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individuals, the level of baseline neophobia. Baseline neophobia is considered to be
stable after the age of 15 approximately, in accordance with my proposition that food
neophobia is a predisposition that is malleable by environmental influences during
pre-adolescence then crystallizes in later years. As a consequence of the focus on
crystallized neophobia, the present study did not recruit children. In addition,
crystallized neophobia is considered to be three-dimensional, with one dimension
pertaining to early experience with foods shaped by parents or caregivers during the
malleable pre-adolescence (broad, positive early experience, denoted "Childhood"),
another pertaining to discriminating variety-seeking (search for novelty/familiarity
balance and carefully prepared novel food, denoted "Balance"), and the third
dimension pertaining to preemptive anxiety/pessimism toward new foods (reduced
anxiety/pessimism toward new foods, denoted "Anxiety").
Seven-point response scales with anchors at their endpoints ("not at all" and
"very much") were used to measure willingness to try, liking, and familiarity for
albacore dishes accompanied with seasonings. Although a high homogeneity in scale
formats may introduce method variance, it also reduces the cognitive load of switching
between different formats and anchors. Familiarity ratings were used to confirm (or
eventually disconfirm) the familiarity level of the albacore dishes, determined a priori
in the pilot study.
A scale of food attitudes (called the Health/Pleasure/Convenience Food
Attitudes Scale, or HEPCON Scale) centered on the ideas of "food as pleasure", "food

70

as related to health" and "convenience of food procurement/consumption," with
homogeneously formatted items and response scales, was also developed.
In order to define the relations between food attitudes, knowledge on
nutritional and health properties of foods and information on nutritional/health
properties of foods, the research measured prior specific knowledge about omega-3
fatty acids. Specifically, the type of information about the omega-3 fatty acid content
of various foods and whether omega-3 fatty acids are beneficial or detrimental to
health was manipulated experimentally. Since decision about purchase and
consumption is often preceded by the analysis of written information, the present
research focused on how written descriptions of foods lead consumers of different
cultures to try a novel food. The hedonic measure pertaining to such stimuli is
expected liking (as opposed to "actual" liking, which pertains to tasted foods). Two
types of information were considered: (A) the identity of the main ingredient
(albacore), cooking method used, and list of ingredients as baseline information, and
(B) information about the high omega-3 content of the dish and health benefits related
to these fatty acids (nutritional/health information). No sensory information per se was
provided, but the list of ingredients may have evoked memories of sensory
associations among individuals familiar with them. Finally, since several studies
(Rappoport, Peters, Downey, McCann, and Huff-Corzine, 1993; Rozin et al., 1999;
Pettinger et al., 2004) found significant gender differences in terms of food attitudes,
the relation between gender and HEPCON Scale scores was explored. Table 6
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summarizes the variables central to the study, while section V.2 details the hypotheses
and research questions linking these variables with one another.

Table 6 - List of Variables Considered in the Proposed Study

Variables manipulated
experimentally

Outcome variables

Exogenous variables

Information on cooking method
of fish dish (familiar/novel)
Information on seasoning of fish
dish (Japanese-style, Americanstyle)
Nutritional/health-related
information on omega-3
Willingness to try
Expected liking
Crystallized neophobia
Health/Pleasure/Convenience
food attitudes
Prior specific knowledge on
omega-3
Gender
Culture

V.2 - Hypotheses and Research Questions

Rappoport et al. (1993) found gender differences in judgments of specific
foods on the dimensions of health, pleasure, and convenience. For attitudes towards
food in general. Rozin et al. (1999) obtained cross-cultural results suggesting that
women are less pleasure-oriented and more health-oriented than men; however, they
did not investigate the convenience dimension. Pettinger et al. (2004) found that
women were more health-oriented and less convenience-oriented than men. Hence,
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data will be examined to assess the significance of gender difference in terms of
general health-, pleasure- and convenience-oriented food attitudes. If these differences
are significant, the gender variable will be included in the proposed model of food
acceptance and hypothesized to affect food attitudes in the following sense:
HI: Men's attitudes toward food are more pleasure- and convenience- oriented
and less health oriented than women's attitudes.
Similarly, grocery shopper status is included in the model as an influence on
general food attitudes if differences among gatekeepers and non-grocery shoppers are
significant. In the remainder of the document, the attitude profile corresponding to
"high pleasure- and convenience-orientation and low health-orientation" will be
referred to as comfort-oriented attitudes for the sake of conciseness.

Results by Rozin, Ashmore, and Markwith (1996) suggest that among
Americans, consumption of "healthy" food is defined in terms of avoidance of
nutrients considered to be harmful (e.g., (nutrient)-free diets, with nutrient(s) being fat,
salt, calories, cholesterol), often regardless of the amount consumed ("dose
insensitivity"), rather than in terms of diversification of nutrient sources. Given that
Rozin describes neophobia as an evolutionary survival tool for avoidance of potential
poisons, health-oriented attitudes may thus be related to neophobia. In a later study,
Americans were found to be the most health-oriented and least pleasure-oriented
among four cultural groups (Rozin et al., 1999), with the French at the other extreme
and the Japanese in-between. No published research has investigated the relation
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between convenience-oriented food attitudes and neophobia. Based on these results,
the following hypothesis is proposed for testing:
H2: Crystallized neophobia and food attitudes are correlated: the higher the
neophobia, the weaker the comfort-oriented food attitudes.

Previous research found that neophobes gave lower ratings of expected liking
to novel foods than did neophiles, while no such difference was found for familiar
foods (Tuorila, Meiselman, Bell, Cardello, & Johnson, 1994; Pliner & Hobden, 1992).
Moreover, Pliner and Hobden (1992) found that trait neophobia, as measured by their
Food Neophobia Scale, predicted willingness to try novel foods in laboratory
situations. These results thus lead to the following hypothesis concerning the relation
among crystallized neophobia and the food acceptance variables WTT and expected
liking:
H3: There is no relation between neophobia and acceptance of familiar foods.
For novel foods, however, greater degree of neophobia is associated with lower
acceptance (WTT and expected liking).

Information on nutritional content/healthiness of foods and food attitudes was
found to impact food acceptance in the form of an interaction effect. Results suggest
that such information enhances acceptance among health-oriented individuals or
individuals for whom the information is relevant, while it may have no effect on, or
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indeed may even decrease, acceptance among non-health-oriented individuals (c.f.,
Kahkonen & Tuorila, 1998; Tuorila, Andersson, Martikainen, & Salovaara, 1998;
Aaron, Mela, & Evans, 1994). The role of pleasure- and convenience-oriented
attitudes in the interaction {food attitudes} x {nutritional/health information} remains
to be determined. The following research question is thus formulated:
RQ4: Does provided written information moderate the effect of food attitudes
on food acceptance? Specifically, for familiar foods, does written
nutritional/health-related information enhance acceptance among those with
weaker comfort-oriented food attitudes, while it does not affect acceptance
among those with stronger comfort-oriented attitudes? For novel foods, does
the presence of information enhance acceptance among those with weaker
comfort-oriented food attitudes, while it lowers acceptance among highly
comfort-oriented individuals? (Table 7)
Table 7 - Investigated Effects of Information on Food Acceptance Among
Individuals with Low and High Levels of Comfort-Oriented Attitudes

Comfortoriented
individuals
Non-comfortoriented
individuals

Familiar Foods
Provided
No
Information
information
0
0
(no effect)

0

+
(enhancement)
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Novel Foods
Provided
No
information
Information
0
(reduction)
0

++
(strong
enhancement)

The nature of the relation between knowledge on a specific nutrient, general
attitudes to food and food acceptance, remains to be clarified. Although knowledge on
health benefits of a specific nutrient may influence general attitudes to foods, the
reverse is more plausible, in the sense that one's general attitudes towards foods leads
one to acquire and retain knowledge on specific health-beneficial nutrients. Thus, an
alternative path with prior knowledge (e.g., nutritional/health properties of omega-3
fatty acids) mediating the effect of food attitudes on food acceptance will be tested.
The following research questions pertain to this path:
RQ5: Does prior knowledge on nutritional and health-related characteristics of
omega-3 mediate the effect of food attitudes on food acceptance (WTT and
expected liking) of fish dishes? More specifically, are weaker comfort-oriented
attitudes associated with greater knowledge on omega-3, which in turn
increases food acceptance?

RQ6: For familiar foods, does the presence of written information enhance
acceptance among people who do not know about omega-3, while it has no
effect on knowledgeable individuals? For novel foods, does the presence of
information enhance acceptance among persons non-knowledgeable about
omega-3 more than among knowledgeable individuals, while without
information knowledgeable and non-knowledgeable people do not differ in
their acceptance? (Table 8)
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Table 8 - Investigated Effects of Information on Food Acceptance among
Individuals Knowledgeable about Omega-3 Fatty Acids
and Individuals Who Are Not
Familiar Foods
No
Provided
information
Information
No
knowledge
Omega-3
knowledge

Novel Foods
No
Provided
information
Information

0

+

0

++

0

0

0

+

Restricted eating and grocery shopper status were treated as covariates of food
acceptance (no hypothesis or research question label on the diagram).
The hypothesized relations between the variables considered by the present
research are summarized in the conceptual model below (Figure 4). Arrows between
variables indicate directions of influence. Food acceptance is measured by WTT and
Expected liking. Gray stripes designate the mediator variable: Prior Specific
Knowledge on omega-3 mediates the effect of Food attitudes on Food Acceptance.
Gray dots indicate moderator variables: Provided Written Information on food
characteristics moderates both the effect of Food Attitudes on Food Acceptance and
the effect of Knowledge on Food Acceptance. Cultural background is not an element
of the model because direct statistical comparison was not within the scope of the
present research. Rather, emphasis is on laying a solid foundation for future crosscultural research through examination of differences between Americans and Japanese
in terms of strength of relations among the model's variables.
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Figure 4 - Proposed Model of Food Acceptance
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V.3 - Research Goals

The present study consisted of three phases. The initial phase was a pilot study
that pre-tested the wording/format of the questionnaire items, selected the cooking
methods and seasonings to be presented in the subsequent phases, and assessed the
feasibility of recruiting American and Japanese respondents on the Portland State
University campus. Phases A and B subsequently assessed the reliability and validity
of the CNS and HEPCON Scale within each cultural group (Americans in Phase A
and Japanese in Phase B) and tested a proposed model of food acceptance.

V.3.1 -Pilot Study
The principal goal of the pilot study was to identify the cooking methods
(familiar vs. novel, to both Japanese and Americans) and seasoning ingredients
(belonging to Japanese vs. American flavor principles) to be used to create fish dish
stimuli for Phases A and B. The second goal was to detect redundant and nondiscriminant measures in order to eliminate them from consideration in Phases A and
B (peripheral variables that may aid the interpretation of results were retained), as well
as to refine the wording and format of survey items found to be ambiguous or
confusing to respondents.
In addition, since the initial intention was to recruit American and Japanese
respondents on the PSU campus (and eventually the Portland area), a third goal was to
assess whether a sufficient number of qualified individuals were likely to be recruited
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for subsequent phases, and whether results could generalize to a wider section of the
consumer population than college students. Specifically, participation criteria (fish
consumption frequency, operationalization of cultural background) were pre-tested for
stringency and realism. Moreover, whether PSU students and their acquaintances are
representative of the general consumer population was assessed through analysis of
demographic data (gender, age, income, ethnicity). The presence of a critical mass of
qualified and motivated respondents among Japanese students and American
individuals who eat fish was estimated by monitoring participation rate.

V.3.2 - Phase A

The first goal of Phase A was to address issues of reliability and validity of the
response scales (CNS and HPFAS scales, and 7-point responses scales used to record
willingness to try, expected liking, and familiarity) among American respondents.
The second goal was to validate a model of food acceptance for American consumers.
Alternative models reflecting the research questions and hypotheses mentioned above
were also tested.

V.3.3 - Phase B
The goals and design of Phase B were identical to those of Phase A, except
that participants were Japanese consumers recruited in their home country. Chapter
VI describes the methods and results of the pilot study. Chapter VII details the
80

materials and methods used in Phases A and B, while Chapter VIII presents
corresponding results.
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CHAPTER VI - DETAILED METHODS
AND RESULTS OF PILOT STUDY

VI. 1 - Participants

The intent was to recruit 50 participants among students at Portland University
and their acquaintances. Criteria for participation were the following: no allergies to
fish, consumption of fish at least once a month (since the survey pertains to fish
products), age 18 or above, Japanese or American cultural background. Attempts were
made to recruit equal numbers of representatives of each cultural background, i.e., 25
American nationals who spent the first 15 years of their life in the United States
(referred to as "American participants") and 25 Japanese nationals who spent the first
15 years of their life in Japan (referred to as Japanese participants). As an incentive for
participation, individuals who completed the survey were entered in a sweepstakes
where the prize was a $50.00 gift certificate (one winner per 50 participants). Within
three months, 55 respondents had returned utilizable surveys (31 Americans, 24
Japanese). Data from individuals who did not correspond to participation criteria,
provided many incoherent answers or left many items blank were not included in the
analysis of results.
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VI.2 - Recruitment

Flyers were posted on the PSU campus for one month, starting a few weeks
before Fall term classes (see Recruitment Flyer in Appendix A), and announcements
were sent via electronic mail to student lists. Participants were also recruited directly
on the campus through announcements in classrooms. Individuals who expressed
interest were asked to complete a preliminary questionnaire to verify that they met the
participation criteria (see Preliminary Questionnaire in Appendix B). Qualifying
individuals were then invited to participate in the pilot study. Those who agreed to
participate after they read the Informed Consent Document (Appendix C) were
provided with the Pilot Study survey (see Appendix D). Participants who completed
the survey were entered in a sweepstakes.

VI.3 - Data collection

Data were collected through a self-administered paper-and-pencil survey
(Appendix D). The types of data collected from respondents are detailed below.

VI.3.1 - Overall Fish Consumption and Restricted Eating Status (Questions 1-2)

Responses to these multiple-choice questions assessed whether the participant
belonged to the population studied (fish consumed at least once a month, no allergy to
fish). In addition, they provided information on existing dietary restrictions that may
be confounded with narrow food choice patterns; for example, a person who is allergic
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to shellfish or follows a low-fat diet may avoid some food items although he/she is not
necessarily neophobic. Finally, responses to the fish consumption frequency question
were used to provide a quantitative estimate of the difference between Japanese and
Americans in terms of the importance of fish in their diets.

VI.3.2. -Cultural Background (Questions 3-7)

Given the increasingly global patterns of migration, "being culturally
Japanese" is no longer confounded with being born in Japan. Defining American
culture is also a more complex matter these days. The present research defined cultural
background based on country of birth and country of residence during childhood (ages
0-15) and the past 10 years of life. The initial intention was to define as "Japanese"
individuals who were born in Japan, lived in Japan during at least 10 of the first 15
years of their lives, and lived there 5 or more years during the past 10 years. The
criteria for birth and number of years of residence in the U.S.A. were similar for
individuals defined as "American".
The residency criterion pertaining to the past 10 years of life was relaxed for
the pilot study to assess, among respondents, the proportion of long-term Japanese
residents in the U.S. with respect to their short-term counterparts (as well as the
proportion of Americans who resided in foreign countries). Such information,
collected through Questions 3-6, allowed an assessment of the stringency of
participation criteria for eventual adjustments.
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Questions 7 and 8 assessed the eventual effect of Japanese ancestry on eating
patterns and exposure to fish items in order to clarify subsequent interpretation of
results.

VI.3.3 - Crystallized Neophobia Scale (Question 8 or 9)

Since the order of presentation of the CNS and HEPCON scales was
counterbalanced across respondents, the CNS was presented as either Question 8 or
Question 9. The CNS is a measure of crystallized Neophobia and consists of 10
statements to which subjects indicate their level of agreement using a 7-point bipolar
scale anchored at every point (from "Strongly Disagree" to "Strongly Agree"). A low
score on the CNS corresponds to high neophobia; the range of possible scores is 1070. Items 6, 8, 9 and 10 are reverse-coded. The three dimensions of neophobia are
reflected in the items: the first three pertain to broad, positive early experience with
foods during pre-adolescence (subscale denoted "Childhood"), the next four to search
for novelty/familiarity balance and carefully prepared novel food ("Balance"), and the
last three to reduced anxiety/pessimism toward new foods ("Anxiety").

VI.3.4 - Health/Pleasure/Convenience Food Attitudes Scale (Question 8 or 9)

The Health/Pleasure Food Attitudes Scale (HEPCON Scale) is a measure of
food attitudes. The HEPCON Scale has 12 items with 7-point bipolar Likert-type
response scales. The first four statements pertain to health-oriented attitudes toward
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food, the next four to pleasure-oriented attitudes towards foods, and the last four to
convenience-oriented attitudes toward foods.

VI.3.5. - Eating Habits Related to Fish Dishes and Products (Questions 10-16)

Hedonic ratings for fish in general were collected using a 7-point scale to serve
as an eventual aid for interpreting results (e.g., a specific dislike offish may explain a
neophilic individual's high score on the CNS and low WTT ratings for fish dishes).
The range offish species, fish products, and tuna species (as well as related fatty fish
such as bonito) that consumers ate during the past year was assessed (Questions 11,
12, 16); along with Question 2, these quantified the difference between Japanese and
American in terms of the importance offish in their diets. Data on the range and
frequency of use of seasoning ingredients and cooking methods in fish dishes
consumed (Questions 13, 14) provided a basis for selection of stimuli for Phases A
andB.
Question 15 addressed the frequency of consumption of canned and noncanned fatty fish and was intended to verify that non-canned albacore is unfamiliar
relative to canned albacore, and that non-canned salmon is relatively more familiar
than its canned counterpart to both Japanese and Pacific Northwest populations. The
intention was to provide checks for response consistency for the canned fish dishes
presented in Question 23).
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VI.3.6 - Knowledge on Nutrition and Health Benefits of Fatty Fish (Questions 17-22)

Question 18 was used to determine what kind of indirect information is derived
through the reading of an ingredient list, with the purpose of aiding the interpretation
of Phase A/B results in the baseline information condition. Health benefits relevant to
respondents were also collected (Question 19) and served as a basis for selecting the
most pertinent health benefits of fatty (i.e., omega-3 rich) fish for Phases A/B.
Knowledge on the dietary sources of omega-3 fatty acids and on their healthbeneficial nature was assessed in Questions 20-22. The Pilot Study served as a pre-test
for the measures pertaining to albacore and to general omega-3 knowledge that were
used as indicators of knowledge on nutritional/health related properties of fatty fish in
Phases A/B.

VI.3.7 - Ratings of Willingness to Try, Expected Liking, and Familiarity With
Respect to Salmon and Albacore Dishes (Question 23)

Subjects rated written descriptions offish dishes in terms of willingness to try,
expected liking, and familiarity using 7-point category scales anchored at their
endpoints (l="not at all", 7="very much"). Main ingredient identity, seasoning, and
cooking/ preparation method were manipulated to generate the written stimuli, which
were either {main ingredient - seasoning} or {main ingredient - cooking/preparation
method} combinations. Salmon, typically more familiar in its non-canned form to both
Japanese and Americans and rich in omega-3 fatty acids, is an appropriate baseline for
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comparing ratings pertaining to albacore. The specific combinations were selected so
that they covered a relatively large number of possible novel/familiar associations of
ingredients; the entire set of possible combinations was not presented to participants in
order to avoid fatigue and because it is difficult to find dishes with certain patterns of
familiarity (such as {F,F,F,F}). The hypothesized familiarity patterns for the different
stimuli are presented in Table 9. The assumption was made that Japanese consumers
are not significantly more familiar with non-canned albacore than are American fish
eaters; also, mayonnaise was chosen because it is the seasoning often used in albacore
tuna salad in America.
Table 9 - Hypothesized Familiarity Patterns of Fish Dish Stimuli in Pilot Study
Americans
Albacore
Salmon
Canned
Smoked
Steamed
Grilled
Mayonnaise
Rice wine
(sake)

F (familiar)

U (unfamiliar)

U
U
U
F
U

F
U
F
U
U

Japanese
Salmon
Albacore
F
U
U
F
U
U
F
F
U
U
F
F

Question 23 provided an ad hoc check regarding how individuals would
respond to an isolated, "out-of-context" ingredient (rice wine). More precisely, since
rice wine is used mostly in combination with soy sauce and/or sugar and/or soybean
paste, inconsistency between responses to Question 13 and Question 23 (e.g., a
Japanese respondent who declared using rice wine and soy sauce "often" but rated
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"salmon with rice wine seasoning" with a low familiarity and expected liking score)
would support the initial intention of listing 2-4 seasoning ingredients in a fish dish
stimulus. Although the inability to separate the effect of a given seasoning from that of
others on food acceptance may represent a shortcoming, main ingredients with 2-4
seasonings are most pertinent in food research. In general, no flavor principle consists
of a single ingredient.
Data from Question 23 were intended to determine whether Japanese and
American participants use the response scale in different ways. It turned out that
sample size was too small, and hence, data from Phases A/B were used to assess
reliability and validity of these response scales, presented with albacore dishes.

VI.3.8. - Demographic Information (Questions 24-30)

The sample of participants was also characterized in terms of demographics.
Information on age was used to verify that participants belonged to the population of
interest (18 years old and above). Data on other demographic variables were collected
for the purpose of checking for confounding variables (e.g., income may explain more
of the variance in consumption of non-canned tuna than CNS score). Responses
pertaining to ethnicity quantified the diversity and representativeness of the samples
with regard to the general consumer population (most pertinent for American
respondents).
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VI.4 - Procedure

The survey, written in English, was self-administered in "paper-and-pencil"
form and was distributed at the researcher's office or in classrooms on the PSU
campus. Participants were asked to provide their contact information, so that they
could be reached if they won a sweepstake prize (this information was kept separate
from the questionnaires in order to ensure confidentiality). The order of presentation
of the CNS and HEPCON Scale was counterbalanced across subjects so that half of
the participants completed the CNS first, and the remainder completed the HEPCON
Scale first.

VI.5 - Response rates
The e-mail announcement reached an estimated total of 200-230 e-mail
addresses (excluding inactive and redundant addresses) belonging to graduate students
in the Systems Science program and undergraduate students in a Japanese/English
conversation club. Only two Japanese individuals responded to the e-mail
announcement, partly due to the fact that many of them had returned to Japan during
Summer term. Eighteen flyers bearing the Pi's contact information were posted
throughout campus during the September 16th - October 14th period. Although no tags
were removed before classes started on September 30*, afterwards 2 to 5 tags were
removed from them: hence, the flyer retained the attention of at least 36-90 persons.
Classroom announcements were made in upper-intermediate sections of ESL (English
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as a Second Language) classes where a total of about 30 Japanese students were
enrolled. Word-of-mouth advertisement by students who completed the survey also
generated interest among their acquaintances.
Table 10 shows initial response rates according to the types of advertisement
used. The attrition pattern (as of December 10th) observed from the initial stage of
"expressing interest in participating" to the final survey completion stage is detailed in
Table 11; attrition rate was lowest for referrals regardless of cultural background, and
highest for Japanese individuals recruited in classrooms.

Table 10 - Response Rates According to Types of Advertisement Used
Type of
Advertisement
E-mail List
Flyers
Classrooms
Referrals

Number of Individuals Who Expressed
Interest in Participating
14
12
41
30

Table 11 - Depletion Pattern of Respondents

Interest in participating
Screeners picked up
Screeners completed
Qualified individuals
Surveys picked up
Surveys completed

Number of
American
Respondents
49
47
45
41
39
31

Number of
Japanese
Respondents
48
45
45
38
31
24

Total Number
of
Respondents
97
92
90
79
70
55

Because English was not their first language, Japanese participants appeared to
need additional time to fill out the survey (a week or longer), and to look up certain
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terms in a bilingual dictionary depending on their proficiency. This may explain the
higher attrition rate among Japanese than among Americans. As a matter of fact, two
qualifying Japanese individuals declined to fill out the survey after examining it
because they estimated their English proficiency to be insufficient).
Low consumption offish, country of residency between age 0-15 and country of
birth were the criteria that non-qualifying individuals did not meet, in order of
decreasing frequency. While relatively low fish consumption frequency was expected
among Americans, it was found that some Japanese individuals tended to decrease
drastically their consumption offish after their arrival in the U.S. because of the low
quality, high price, and narrow variety of the fish relative to what they experienced on
Japanese markets. It should also be noted that a proportion of Japanese students were
hosted by American families and therefore followed American-style diets.

VI.6. - Pilot Survey Results

VI.6.1 - Demographics

The stated ethnicity of most American respondents was White/Caucasian; only
one respondent reported another ethnicity (Hispanic or Latino). The ethnicity of all
Japanese participants was given as "Asian". Given the small sample size, measures of
central tendency were not informative. Age ranges were wider for Japanese (20-66)
than American respondents (22-51); the majority of respondents were in their mid- to
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late twenties. Households comprised between 1 and 8 members (mode was 2), while
household incomes spanned the range provided (between 0 and >$ 100,000; mode in
the $35,000 - $49,900 range). Several Japanese respondents (probably hosted in
American families or rooming with other students) did not know their household
income. While genders were rather equally represented among American respondents,
Japanese male students were less numerous relative to their female counterparts,
and/or Japanese men were less willing to participate in the study.

VI.6.2 - Dietary Constraints and Principles

No allergies to fish were mentioned by respondents. One male was following a
dietary principle (pollo-pesco vegetarianism). Eight women mentioned some kind of
constraint/principle, most often a low-fat diet, eventually supplemented with a lowcalorie, low-cholesterol and/or low-salt diet. Some respondents seemed to imply that
such a diet was informal rather than driven by serious, diagnosed health conditions
since they checked the "no specific dietary constraint/principle" box as well. Two
women mentioned an allergy to sulfites or dairy, while two others mentioned some
form of vegetarianism (avoidance of red meat including pork, and pesco-veganism);
one woman mentioned following a religious principle pertaining to non-consumption
offish (although she consumes tuna and salmon).
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VI.6.3 - Fish consumption

Fish consumption frequency ranged from "1-2 times a month" to "eat more
than 3 times a week" across cultural backgrounds. However, informal participant
feedback pertaining to the preliminary questionnaires revealed that some Japanese and
American respondents did not immediately think of canned tuna as fish when
answering the fish consumption frequency question; this tendency indicated the need
to add the mention "including canned tuna" next to this question in Phase A/B
surveys.
The number of fish types eaten during the past year differentiated the Japanese
respondents from their American counterparts: Americans circled 2-16 types with the
mode being in the range of 4-6 fish types, while the Japanese circled 5-18 fish types
with the mode in the 12-13 range. Among tuna species, Americans knew and ate
mainly albacore and yellowfin, while a few who declared never to have eaten any
tuna. Those who lived at least a year in Japan during the past 10 years, or who were
interested in Japanese culture and food, ate a wider range of tuna species. The
Japanese ate mainly bluefin tuna and bonito, followed by albacore (mainly canned)
and Tombo tuna. Given the low number of subjects who reported to consume Tombo
tuna (Southern Pacific albacore), this item was merged with its Northern Pacific
counterpart to become "Albacore/ Tombo tuna" in Phases A/B.
Answers to Question 12 (types offish products consumed) highlighted one
challenge of cross-cultural food research. Specifically, informal post-survey
conversations with Japanese participants indicated that some fish categories may have
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generated unreliable responses. While the value-added fish products in the list referred
to items already marketed in the U.S. (e.g., sausages, burgers), some Japanese
participants referred to Japanese products when they answered the questions. For
example, the term "fish sausages" was interpreted by some to mean "fish sausages of
the type found in the U.S.", coarse-grained and rather recently developed, and by
others as "fisshu sooseeji", a fine-grained sausage developed decades ago in Japan
which does not always require cooking. Also, "fish burger" was interpreted as a
Japanese product ("Agehan") by a Japanese respondent. In addition, several Japanese
respondents reported a low consumption of "canned fish" in Question 12 because they
tended to think of canned mackerel/sardines, while they indicated a rather high
consumption frequency of canned tuna in Question 15. Moreover, it is possible that
"fish burger" could be interpreted by both Japanese and Americans as either as
"ground fish patty" or as a "burger with breaded white fish fillet." Due to the multiple
possible interpretations of fish product names by Americans as well as Japanese
individuals, as well as the resulting challenge of translating what is already
ambiguous, Question 12 was dropped from the Phase A/B surveys.
Interestingly, some respondents who ate canned tuna seemed unaware that it is
most often albacore: they reported eating canned tuna in Question 15, although in
Question 16 they reported not being sure if they had eaten albacore previously. It is
also possible that they interpreted Question 16 as pertaining to non-canned fish. In
order to reduce redundancy and ambiguity, the item on non-canned tuna was removed
from Question 15 while the mention "non-canned" was added in Question 16.
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VI.6.4 - Information Derived From Ingredient Lists

Respondents who stated that they "usually check the ingredient lists of food
products [they] consume" (17 Japanese and 20 Americans) were asked to rank seven
proposed purposes for checking ingredient lists in order of importance (1 for most
important, 7 for least important; Question 18). Items for which the subject provided no
ranking were assigned a default rank of 7; thus, several items could be assigned a
score of 7 for a given subject. Such "partial responses" were substantially more
common among Japanese respondents than among Americans (47.1% vs. 15.8%,
respectively). Responses of an American subject, who claimed to be allergic to dairy
and selected the presence of allergens as the only purpose for checking the ingredient
list, were not taken into account (analysis was performed on 19 Americans' data); no
other respondent mentioned a food allergy.
Purposes that yielded a mean score greater than 5 are listed in Table 12 below.

Table 12 - Purposes for Checking Ingredient List (Mean Ranking in Terms of
Perceived Importance, and Standard Deviations)
Americans (N=19)
Nutritional content (1.89; 0.91)
Health benefits (2.84; 1.53)
Preservatives, chemical names (3.0;
1.92)
Taste (4.58; 1.63)

Japanese (N=17)
Preservatives, chemical names (3.29;
2.14)
Health benefits (3.35; 2.19)
Nutritional content (3.59; 2.25)
Taste (4.88; 2.32)
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Standard deviations were inflated overall for the Japanese data because partial
responses (and the resulting rankings of 7) were found among almost half of the 17
respondents. Partial responses (PR) were least numerous when it came to ranking
"verify presence/absence of preservatives and chemical names" (3 PR), "get an idea of
health benefit of product" and "get an idea of the nutritional content" (4 PR each). It is
interesting to note that "get an idea of what the product may taste like" was given a
rank of 1 or 2 by four Japanese respondents and only one American participant. Health
benefits and nutritional content were among the three main purposes of checking food
labels, indicating that the health information in Phases A and B would be consistent
with what consumers look for on a label.

VI.6.5 - Heath Benefits Sought After in Foods

Question 19 listed health benefits of omega-3 fatty acids of marine origin
found in peer-reviewed literature. Partial responses were numerous (54% among
Japanese, and 26% among Americans), and several respondents declared that they did
not particularly look for benefits regarding certain ailments. Consequently, the three
most important health benefits provided by each subject were retained for analysis.
The larger the number of subjects who mentioned a benefit in their "three most
important benefits" list and the smaller the mean ranking of this benefit, the more
relevant it was judged to be for respondents. Table 13 provides these numbers for each
benefit listed in Question 18.
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Since the purpose of Question 19 was to select health benefits of high
relevance across cultures and genders for use as written information in Phases A/B,
health benefits mentioned by fewer than 10% of subjects among the "top 3" benefits
were not used in the subsequent phases. In other words, the benefits listed in the last
four rows of Table 13 were subsequently excluded.

Table 13 - Health Benefits and Indicators of Relevance

Health Benefits
Control of cholesterol level
Prevention of obesity
Lower risk of heart disease
Prevention of high blood pressure
Lower risk of cancer
Lower risk of osteoporosis
Prevention of depression
Lower risk of Alzheimer disease
Prevention of asthma
Beneficial effects on rheumatoid
arthritis, psoriasis, ulcerative colitis

Nb. Ss mentioning
benefit to be
among the three
most important to
them
31
27
27
23
22
9
4
3
1
0

Mean ranking
(value belongs to
[1;3])

1.81
1.37
2.26
2.39
1.77
2.67
Insufficient
Insufficient
Insufficient
Insufficient

data
data
data
data

VI.6.6 - Knowledge on Nutritional Sources and
Health Benefits of Omega-3 Fatty Acids

While most Americans (71%) reported having heard about omega-3 fatty acids
in Question 20, most Japanese declared the contrary (87.5%; see Table 14). This
cross-cultural difference may be an artifact of the specific vocabulary used to
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designate a component of fish oil. While the term "omega-3" may be widely
publicized in the American media, terms such as "fish oil" or "DHA" (one type of
omega-3 fatty acid of marine origin) may be more emphasized in Japan (c.f., informal
subject feedback for the former and Japanese fish sausage for children for the latter).
Alternatively, "fatty acid" may not be commonly listed in compact English-toJapanese dictionaries, leading Japanese respondents to declare that they do not know
the term. It may thus be worthwhile, in Phase B, to include a question pertaining to
DHA in parallel with one regarding omega-3. The Dissertation Proposal Committee
pointed out that a "Don't know" option could be introduced in Question 22 "Do you
think that omega-3 are good or bad for health?"). This advice was implemented in
Phases A/B.

Table 14 - Stated Knowledge of Omega-3 Fatty Acids
According to Cultural Background

Heard/read
about omega-3

Tota

No
Yes

Cultural Background
American
Japanese
9
21
22
3
24
31

Responses to Question 21 (pertaining to dietary sources of omega-3) showed a
floor effect among Japanese (absence of knowledge on omega-3). Among the 14
American subjects who did not choose "don't know", all chose at least one fish
species. However, only one respondent chose the correct answers (salmon and tuna).
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Since Question 21 displayed a reasonable sensitivity among Americans (and may do
so among Japanese if the term "DHA" is used in Phase B along with omega-3), it was
retained in Phase A/B.

VI.7 - Are Individuals Recruited on the PSU Campus and in the Portland Area
Representative of the General Japanese and American Populations?

VI.7.1 - Japanese Participants

The search for Japanese participants willing to fill out a survey in English
revealed the shortcomings of recruiting primarily on the PSU campus. Response rates
among Japanese students may be low and the reliability of responses may be uncertain
due to varying degrees of English proficiency. While 200-250 Japanese students study
at PSU every term, most of them attend the lower levels of ESL classes (i.e., their
English proficiency is accordingly low) with about 30 attending the higher levels; the
rest are regular students working towards a U.S. degree and are scattered throughout
departments.
Besides the issue of finding a critical mass of participants proficient in English,
short-term exchange students (i.e., those in three-month- to one-year-long programs)
seemed to follow eating patterns that differ drastically from those they follow in
Japan. Short stays in the U.S. may exacerbate their avoidance of fish independently
from their degree of Neophobia: neophiles may tend to eat as "American-style" as
possible as part of their travel experience, while neophobes who would indeed prefer
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to eat Japanese foods may settle for what is most easily available and affordable while
waiting to return to Japan and its diverse fish markets. The low income of Japanese
exchange students and their perception offish prices in the U.S. ("high") was another
contributing factor to their biased eating pattern. Mid- to long-term residents in the
U.S. displayed a mixed fish consumption profile: their sampling range offish species
within the past year resembled that of short-term students (because they often go back
to Japan once a year and eat fish there), while their current fish consumption
frequency resembled that of many Americans.
In addition, although the age range of the sample exceeded my original
expectations, males were under-represented with respect to the general Japanese
population. In particular, all long-term residents who completed the survey were
women married to American men.
Extending recruitment of Japanese individuals beyond the PSU campus and
within the United States (university students, expatriates) was unlikely to eliminate the
issues mentioned above. Thus, recruitment of Japanese respondents in their home
country and administration of surveys in Japanese is necessary to avoid language
barriers, non-natural eating behavior and biased gender representation. Thus, for Phase
B of the study, respondents were recruited in Japan and surveys were administered in
Japanese.
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VI.7.2 - American Participants

Both genders were equally represented among the participants who filled out the
survey, although a greater number of women than men expressed initial interest in
participating, especially in response to flyers. A wide range of ages and incomes were
represented, due to the non-traditional student population of PSU. The fish
consumption criterion did not appear to be excessive for Americans, since only eight
individuals who expressed interest in the study did not qualify.
Although the PSU campus may appear more ethnically diverse than the rest of the
Portland area, almost all of the 31 American participants, with two exceptions, were
White/Caucasian. Was it because members of other ethnic groups did not meet the
participation criteria, or because they were not interested in the Pi's particular topic of
research? The reasons why they did not express interest in participating remain
unclear.
Although data obtained from Portland area participants may not generalize to
American consumers living in deeply land-locked regions or to ethnic minorities, it
has the potential to offer a reasonably representative idea of the Caucasian working
population. Thus, American subjects continued to be recruited in the Portland area for
subsequent stages of the dissertation research.
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VI.8 - Selection of Fish Dish Stimuli for Phases A/B

VI.8.1 - Selection of Cooking/Preparation Methods

Four cooking methods (2 novel, 2 familiar methods) were selected for Phases
A/B based on the Pilot Study's data, according to the following criteria:
1. Within-culture frequency of use that is above and below average for familiar and
novel methods, respectively
2. Relative neutrality of taste/texture imparted to the main ingredient by the method
considered
3. Homogeneity of usual/implied serving temperatures across stimuli
4. Cross-cultural overlap of methods selected according to the first three criteria
above (Japanese and Americans to be shown the same written descriptions offish
dishes in Phases A/B)

Table 15 below lists, for each culture, the cooking methods according to
decreasing frequency of use, based on the pilot study's data. Cooking methods used
"never" to "rarely" by approximately half of the participants and "sometimes" to
"often" by the other half are in upper case. Methods above and below these
"midpoints" within each culture may at first sight satisfy criterion 1 above. However,
closer examination of Japanese subjects' responses suggests that the relatively
unfamiliar rating of "simmered" may be an artifact. While boiling and simmering are
rather similar, Japanese respondents may have perceived them as being quite distinct:
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among the 17% of respondents who spontaneously mentioned eating boiled fish - in a
broth containing soy sauce, sake, eventually instant dashi broth powder, etc. - at least
3-4 times a month in Question 12 (in the "other fish products" category), half reported
that they "rarely" ate simmered fish in Question 14. In several instances also, dashi
broth (made of seaweed, bonito flakes and/or shiitake mushrooms) was reported to be
used often in fish dishes consumed while "simmered" in broth/stock/sauce was
reported as "rarely" used in fish dishes. Consequently, "simmered" was not considered
for use in the albacore stimuli, given that its degree of familiarity was not accurately
quantified in the pilot study.
Pickling was eliminated according to criteria 2 and 3, since it imparted a sour
taste and implied cold/room temperature for serving. Microwaving was eliminated
because it was too unfamiliar as a cooking method and is usually considered as a
reheating/defrosting method that tends to dry out food in a rather unpalatable fashion
(criterion 3). While the choice of "baked" and "grilled" as familiar cooking methods
across cultures was straightforward, the selection of unfamiliar methods required
further scrutiny. Deep-frying, while relatively rarely used by Americans, may reflect
some consumers' avoidance of high-fat foods rather than unfamiliarity; in addition,
this cooking method was relatively often used by Japanese participants. Hence, the
only two relatively unfamiliar methods common to both cultures would be smoked
and steamed, although this choice is far from ideal. Smoking tends to impart a specific
taste to the main ingredient (although grilling may do so as well), and steamed was
rated by only 50% of the Japanese as being never/rarely used in fish dishes consumed.
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Table 15 - Ranking of Preparation/Cooking Methods in Order of
Decreasing Frequency of Use in Fish Dishes
Americans
Baked
Grilled
Pan-fried/sauteed
CANNED
Smoked
Simmered/boiled in broth,
stock
Deep-fried
Steamed
Microwaved
Pickled

Japanese
Grilled
Baked
Pan-fried/sauteed
Canned
Deep-fried
STEAMED
Simmered
Smoked
Pickled
Microwaved

VI.8.2. - Selection of Seasoning Ingredients
In an attempt to determine whether main ingredients presented along with only
one seasoning ingredient constitute valid stimuli, pilot data was analyzed for
inconsistent responding between Questions 13 and 23; the rationale for comparing
these questions was described above. The focus was on rice wine (sake/mirin) because
this seasoning ingredient is practically never used alone in Japanese cuisine, with
analysis being performed on Japanese respondents' data. Specifically, rice wine is
often used in conjunction with sugar to provide depth to salty, stronger-flavored
ingredients such as soy sauce or soybean paste (c.f, Kurihara, 1992, and comments
from Japanese respondents). Japanese participants' responses were thus analyzed for
inconsistencies between frequency of use of rice wine/sugar (Question 13) and ratings
of familiarity/expected liking for fish dishes with rice wine seasoning (Question 23).
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Criteria for classifying responses as following an inconsistent response pattern are as
below:
1. In Question 13, rice wine is reported to be used "often" in fish dishes consumed,
while sugar is used "often" or "sometimes".
2. In Question 23, at least one of the fish dishes using rice wine as seasoning
ingredient is given a score of 4 or lower for familiarity and/or expected liking.

One-third of the Japanese respondents satisfied both criteria concurrently. It is
assumed that a seasoning ingredient often used in dishes consumed is not unfamiliar
nor disliked (since respondents are adults who are not totally dependent on someone
else serving food). This being said, possible reasons for inconsistencies are various
combinations of the following: (a) unfamiliarity with the specific main ingredient
(albacore or salmon), (b) specific dislike of the main ingredient, (c) unfamiliarity with
{rice wine + main ingredient} association, (d) dislike of {rice wine + main ingredient}
association. Reason 'a' is unlikely for salmon, since all Japanese eat it on a regular
basis; familiarity scores were also high for albacore (scores of 5 or 6) among
individuals who reported that rice wine and sugar were often used in dishes they
consumed. Only one participant displayed a response pattern suggesting dislike of
tuna (reason 'b'): this individual ate non-canned salmon 2-3 times a week,
considerably more often than canned and non-canned tuna (1-2 times a month each)
and rated the expected liking of {salmon + rice wine} higher than its tuna counterpart
(7 vs. 2). Among all other respondents, familiarity and expected liking ratings for the
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salmon dish were consistently less or equal to those of the tuna dish. Hence, response
inconsistencies can be expected to stem mainly from reasons 'c' and 'd'. Is this
because seasoning containing rice wine is uncommon with salmon/tuna (esp. salmon),
and/or is not perceived to be appropriate for such fish? Or is it due to the fact that
dishes mentioning only one seasoning ingredient are not valid stimuli (i.e., individuals
are so accustomed to using/eating dishes with at least 2-4 seasoning ingredients that
the incongruity of a single seasoning permeates familiarity/hedonic ratings)? Since
teriyaki tuna (basted in sauce containing soy sauce, rice wine, sugar) is a common
Japanese dish, the second explanation may have more weight than the first one.
Another argument in favor of stimuli with 2-4 seasoning ingredients is as follows.
While individuals familiar with a given seasoning ingredient may imagine it in various
combinations of "complementary" seasonings in fish dishes, those unfamiliar with it
(e.g., Americans confronted with soybean paste) do not have such a "context" and
may only manage to visualize a dish with this one ingredient and eventually salt. In
the latter case, the description of such a dish would make it artificially unpalatable to
respondents because actual dishes mostly contain 2-4 ingredients besides salt,
resulting in familiarity/ WTT/expected liking ratings that are artificially biased
towards a neophobic pattern.
Consequently, fish dish stimuli in Phases A/B listed at least 2 seasoning
ingredients along with the main ingredient (albacore tuna) and the cooking method
used. To allow some distinction between reasons 'b', 'c', and 'd' in consumers'
ratings of fish dishes, survey respondents in Phases A/B were also asked to provide
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familiarity and expected-liking ratings of albacore tuna and each seasoning ingredient
used in the stimuli.
The selection of specific seasoning ingredients for Phases A/B stemmed from
responses to Question 13 in the Pilot Study. Six clusters of 2 seasoning ingredients
each were selected according to the following criteria:
> Clusters Jl, J2: seasonings following Japanese flavor principles, defined in this
proposal as seasonings which satisfy all three of the following
•

they belong to traditional Japanese cuisine,

•

their frequency of use is above average among Japanese respondents

•

they are not commonly used in fish dishes consumed by American respondents

> Clusters Al, A2: seasonings following American flavor principles, defined here as
seasonings satisfying both of the following
•

their frequency of use is above average among American respondents

•

their combinations are not common in traditional Japanese cuisine

> Clusters Ul, U2: seasonings unfamiliar to both American and Japanese consumers,
i.e., seasonings whose frequency of use is below average among American
respondents AND below average among Japanese participants

Table 16 lists, for each culture, the seasoning ingredients according to decreasing
frequency of use; ingredients used "never" to "rarely" by approximately half of the
participants and "sometimes" to "often" by the other half are in upper case.
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Table 16 - Ranking of Seasoning Ingredients in Order of Decreasing
Frequency of Use in Fish Dishes
Japanese

Americans
Garlic
Lemon
Soy sauce
Ginger
Rosemary, marjoram, thyme,
sage, herbes de Provence
Dill
VINEGAR
SESAME
Mayonnaise
Rice wine (sake/mirin)
Broth made with seaweed, dried
bonito flakes and/or shiitake
mushrooms (dashi)
Worcestershire sauce
Sugar
Chili pepper
Paprika
Tomato sauce/ketchup
Soybean paste (miso)
Barbecue sauce
Curry powder
Mustard
Sour cream

Soy sauce
Rice wine (sake/mirin)
Lemon
Garlic
Broth made with seaweed, dried
bonito flakes and/or shiitake
mushrooms (dashi)
Sugar
Ginger
Vinegar
Soybean paste (miso)
Mayonnaise
SESAME

Tomato sauce/ketchup
Worcestershire sauce
Rosemary, marjoram, thyme,
sage, herbes de Provence
Mustard
Curry powder
Chili pepper
Barbecue sauce
Paprika
Dill
Sour cream

VI.8.2.1-Clusters J1,J2
Seasonings that satisfy the criteria above are: rice wine, dashi broth, sugar, and
soybean paste. Dashi broth is a higher-degree seasoning whose components are
seaweed, dried bonito flakes and/or shiitake mushroom. Dried bonito flakes, rice wine,
and soybean paste are also higher-degree seasonings in the sense that their basic
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constituents underwent some type of preparation process (fermentation in the case of
rice wine and soybean paste; smoking and surface mould cultivation in the case of
dried bonito). However, constituents of dashi broth are widely available for
preparation at home, contrary to those of rice wine and soybean paste. Hence, dashi
broth was chosen as cluster Jl made of two seasoning ingredients (seaweed, dried
bonito flakes). Soybean paste and rice wine {mirin) constitute cluster J2; since the
dominant flavor of soybean paste "sets the tone" of the dish and the mirin variety of
rice wine (used mainly for cooking) already possesses some sweetness, sugar was not
part of cluster J2.

VI.8.2.2-Clusters A1,A2
Most seasoning ingredients corresponding to the selection criteria belonged to
Mediterranean-style cuisines. Rosemary and garlic were chosen for Cluster Al.
Lemon, and dill were chosen for cluster A2.

VI.8.2.3-Clusters U1,U2
Worcestershire and barbecue sauce, although they met the selection criteria,
were not considered due to the relatively large number of ingredients they contain and
to the variability of sauce recipes. Since two of the main components of curry powder
are coriander and cumin, they constitute cluster Ul. Mustard and paprika constituted
cluster U2 (Table 9 in Chapter VII summarizes the cooking methods and seasoning
clusters retained for the creation of stimuli in Phases A/B).
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CHAPTER VII - DETAILED METHODS OF PHASES A AND B

VII.l-PhaseA

VII. 1.1- Participants

A sample of 200 American participants, 18 years of age and older, were
recruited. The principal method of recruitment comprised e-mail announcements to
consumers who had previously expressed interest in participating in taste tests and
were registered in a database maintained by the Sensory and Consumer Research
Group at the Food Innovation Center (FIC). The FIC is an extension of Oregon State
University and is located in downtown Portland. The consumer database, which was
established by Dr. Anna B. Marin, director of the Sensory and Consumer Research
Group, comprises consumers who live in the Portland Metropolitan area. Recruitment
was supplemented through postings on a community-based Internet bulletin board
(http://portland.craigslist.org) and flyers on the PSU campus. As a token of
appreciation, participants who completed the survey were provided with a $10 e-gift
certificate valid for purchases at an online store specialized in software products.
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VII. 1.2- Stimuli

Stimuli were written descriptions offish dishes where the novelty of the
cooking methods and seasonings were manipulated, as well as the presence/absence of
information on nutritional content and health benefits of omega-3 fatty acids.

VII. 1.2.1 - Cooking Methods and Seasonings
The main ingredient of the dishes was albacore tuna (rather unfamiliar to both
Japanese and American cultures in non-canned form, as noted earlier). Four cooking
methods (2 novel, 2 familiar methods) were selected based on the Pilot Study data.
Ingredients in clusters J and A were chosen to maximize the distance between
"Japanese-style" and "American-style" seasonings in terms of their familiarity ratings
by both cultures in Phases A/B. The resulting seasonings were expected to be
significantly more familiar to Japanese consumers than to their American counterparts,
while American flavor principles were not expected to be significantly less familiar to
the Japanese (esp. young adults) than to the Americans. Table 17 presents the cooking
methods and seasoning clusters retained for the creation of stimuli in Phases A/B.
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Table 17 - Cooking Methods and Seasoning Ingredients for Phase A/B Stimuli
Preparation Methods
Familiar
Baked
Grilled

Novel
Smoked
Steamed
Seasoning ingredients
Japanese flavor
principles
J1: seaweed, bonito
flakes
J2: soybean paste,
rice wine

American flavor
principles
A1: rosemary, garlic

Unfamiliar across
cultures
U1: coriander, cumin

A2: lemon, dill

U2: mustard, paprika

VII. 1.2.2 - Health Benefits of Omega-3 Fatty Acids that are Relevant to Consumers
Written information on nutritional content of fatty fish was in the form, "good
source of omega-3 fatty acids," while information on health benefits of fatty fish
mentioned ailments that were most relevant to consumers in the pilot study. Such
information was worded as follows:
Albacore tuna is a good source of omega-3 fatty acids, which may help:
• control cholesterol level,
• lower the risk of cancer, heart disease, osteoporosis,
• prevent obesity and high blood pressure.

VII. 1.3- Design

Cooking method (novel/familiar) and seasoning (Japanese flavor principle/
American flavor principle/cross-culturally unfamiliar) were within-subject variables.
Participants were randomly assigned to two groups composed of 100 women and 100
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men each: Group 1 was not presented with information regarding albacore tuna's
content on omega-3 and its resulting health benefits. Table 18 indicates the different
amounts and types of written information presented to subjects.

Table 18 - Information Associated with Fish Dish Stimuli
Group
1

•
•

Group
2

•
•
|

Cooking method (2 levels: novel/familiar)
Composition of seasoning (3 levels: Japanese flavor
principle/American flavor principle/ cross-culturally
unfamiliar)
Same as Group 1, with the addition of
Information on nutritional content and health
benefits of omega-3

All subjects were presented with the same set of descriptions across
information conditions {identity of main ingredient + cooking method + cluster of
seasoning ingredients}, amounting to a total of 24 stimuli as described in Appendix E
(Fish Dish Stimuli for Phases A/B); what constitutes familiar or novel dishes depends
on the culture of the respondent, as detailed in this Appendix. Ratings of willingness
to try, expected liking, and familiarity were collected for each stimulus, using the 7point response scales from the Pilot Study. Familiarity and expected liking were also
measured for the main ingredient alone and each seasoning ingredient in the clusters,
which would permit to control for the eventual effect of familiar-but-disliked
ingredients on the acceptance of a dish as a whole. The order of presentation of the
CNS and HEPCON Scale was counterbalanced across subjects (see Appendix F for
the general format of the Phase A survey).
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VII. 1.4 - Procedure

Limited response rates for paper-and-pencil surveys and the time commitment
involved in the distribution/collection of questionnaires, data entry and travel led to
the selection of a web-based self-administered format. Technical issues related to nonWestern character encoding (proper character display and management of data entered
via non-Western-language computers) required self-training in the use of
WebSurveyor 4.1 and several rounds of debugging during the creation of the webbased survey. Survey responses were stored on a secure server owned by Portland
State University until completion of data collection.
Certain items present in the Pilot Study were removed from the Phase A/B
questionnaire, and a small number of modifications were implemented as shown in
Table 19 (numbering shown in parentheses refers to Pilot Survey questions).
Data analysis and results are presented in Chapter VIII. The software used for data
analysis were SPSS 8.0, Statistica 6.0, and AMOS 5.
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Table 19 - Questionnaire Modifications Implemented for Phases A/B
Questions not retained in Phases A/B:
• Number of grandparents of Japanese descent (Question 6 - ceiling effect
among Japanese, floor effect among Americans)
• Frequency of use of fish products (Question 12 - a same wording designate
cross-culturally different products)
• Frequency of use of seasonings (Question 13 - for selection of Phase A/B
dish stimuli)
• Frequency of use of cooking/preparation methods (Question 14 - for selection
of Phase A/B dish stimuli)
• Sub-items related to salmon consumption (Question 15 - was mainly a check
for within-subject response consistency for the pilot survey)
• Purposes for checking ingredients list (Questions 17, 18 - Phase A/B dish
stimuli resemble restaurant descriptions rather than more "analytical"
ingredients lists on processed food products)
• Health benefits sought in foods (Question 19 - for selection of Phase A/B
information stimuli)
Other modifications:
• Option "Don't know" added to Yes/No option for question on exposure to
omega-3 (Question 22: "Have you read/heard about omega-3 fatty acids?").
• Fish dish items of Question 23 replaced by the 12 Phase A stimuli (see
Appendix F showing the Phase A survey). Addition of tuna and seasoning
ingredients, presented as isolated items to be rated in terms of familiarity and
expected liking.

VII.2 - Phase B

VII.2.1 - Participants

The intent was to recruit 200 Japanese participants, 18 years of age and above,
in their home country among college students and their acquaintances. The response
rate of Japanese consumers was unexpectedly low despite the use of various recruiting
channels and systematic incentives, which resulted in a sample size of 107
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respondents. As a token of appreciation, participants who completed the survey were
provided with a 1000-yen (approximately $10 value) gift card valid for purchase at
several convenience store chains.

VII.2.2 - Recruitment

Recruitment was conducted through flyers and posting on the Internet. Flyers
were posted or distributed on the campuses of Japanese universities in the Tokyo area
(University of Tokyo, Keio University, Technical University for Studies in Nutrition,
Waseda University). Since Portland State University and Waseda share an exchange
program and contacts are established among their faculty members, Dr. Suwako
Watanabe kindly provided assistance with advertising the survey at this institution. A
link to the survey was posted on several websites, including a well-known soy sauce
company's homepage, a bulletin board listing internet surveys that offer
prizes/incentives, and the investigator's homepage at PSU.

VII.2.3 - Stimuli, Design, Procedure, and Analysis of Results
Stimuli, design, procedure and data analysis matched those used in Phase A.
The Phase A survey was translated from English to Japanese by two bilingual
individuals (the investigator and two translators unfamiliar with the research), then
back-translated into English by two other persons unfamiliar with the research.
Models of food acceptance validated in Phase A and Phase B were compared without
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the use of statistical tests, since the respective surveys were not rigorously equivalent
because of the difference in language).

VII.3 - Factor Analysis/ Mediation effects - Analysis Methods

Confirmatory factor analysis was conducted to assess the reliability and
validity of the proposed neophobia and food attitudes scales. Several goodness-of-fit
indices (Chi-square, Root Mean Square Error of Approximation or RMSEA, Hoelter's
index) were calculated toward this assessment. A good fit of the proposed scale to the
data is indicated by a statistically non-significant Chi-square value, an RMSEA value
in the vicinity of 0.05 or smaller, or a Hoelter's index value of 200 or above. When
constructing a scale, the aim is to achieve "simple structure" - in other words, to
obtain factors that are not highly correlated. To assess whether the scales exhibited
simple structure, inter-factor correlation was also calculated.
In instances where confirmatory actor analysis revealed that the proposed
factor structure did not fit the data, exploratory factor analysis was performed in an
attempt to identify alternate factor structures that explain a significant proportion of
the variance in consumers' responses.
Baron and Kenny's (1986) approach was until recently the most widely used
method to assess the statistical significance of mediation effects. However,
MacKinnon, Lockwood, Hoffman, West, and Sheets (2002) demonstrated that Sobel's
method has greater statistical power. This method uses the product of coefficients
alpha and beta, divided by the first-order approximation of the standard error using the
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Taylor series. With this formula, values above 0.97 were determined to show a
mediation effect significant at the 0.05 level, rather than the usual criterion value of
1.96 (MacKinnon, Lockwood, & Hoffman, 1998). Sobel's method was thus used to
test Research Question RQ5, which explores whether prior knowledge on nutritional
and health-related characteristics of omega-3 mediates the effect of food attitudes on
acceptance offish dishes.
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CHAPTER VIII - RESULTS (PHASES A/B) AND DISCUSSION

VIII. 1 - Consequences of a Smaller Sample of Japanese Consumers
For the present study, 107 completed questionnaires were collected from
Japanese respondents instead of the expected 200 questionnaires. A smaller sample
size can undermine the assessment of the reliability and validity of the CNS and
HEPCON Scale and the use of covariance structure modeling due to lack of statistical
power.
Assessment of the reliability and validity of scales is optimal when at least 10
data points per scale item are available (Nunnally, 1978). Thus, a sample size of 107 is
appropriate for the assessment of the CNS. Although the HEPCON Scale in its
originally proposed form contains 12 items, the sample size of Japanese respondents is
within an acceptable range approaching 9 data points per item.
A sample size of 200 respondents is the minimum required to obtain
meaningful results in covariance structure modeling, as CSM solves sets of regression
equations simultaneously. Indeed, for CSM models with either small or large degrees
of freedom (5 to 100 degrees), the power estimates (probability of rejecting the
hypothesis of close fit when true model fit is mediocre) associated with a sample size
of n = 100 lie between 0.127 and 0.650 (c.f, Table 2 in MacCallum, Browne, and
Sugawara, 1996). Attempts at fitting a CSM model to the Japanese data are thus
unlikely to yield an admissible solution. Testing parts of the model using more
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conventional statistical analysis tools remains possible, however, and such analyses
conducted on the Japanese data can yield meaningful insights.

VIII.2 - Sample Demographics

The demographic profile of the respondents is summarized in Table 20. For
both countries, the proportion of female respondents was higher than that of males
(59% and 65% for the U.S.A. and Japan, respectively). Half of U.S. respondents were
29 years of age or older and half of Japanese respondents were 36 years of age or
older. The mean age for U.S. consumers differed significantly from that of Japanese
respondents (32.7 and 36.7, respectively; p <0.01). U.S. respondents resided mostly in
Multnomah County (71%), while 49% of Japanese respondents lived in the prefecture
of Tokyo.

Table 20 - Demographic Profile of Survey Respondents

Gender distribution
Age (years)
Range
Mean
Median
SD

Cultural background

Ethnicity/race
Caucasian
Asian
Other/Decline
response

U.S.(n=200)

Japan (n=107)

4 1 % men, 59% women

35% men, 65% women

19-64
32.72
29
11.25
None lived in Japan as
child. 2 respondents
reported Japanese
heritage.

20-68
36.65
35.5
12.66
3 respondents lived in U.S.
during childhood (duration:
2 years or less).

85%
4.5%
10.5%

0%
95%
5%

121

U.S. respondents were exposed throughout their life mainly to U.S. culture and
foods available in the U.S. None of them had lived in Japan during childhood and only
two individuals reported Japanese heritage. Similarly, only three Japanese respondents
spent a small proportion of their childhood in the U.S. and none had U.S. heritage.
Ninety-nine percent of Japanese respondents had parents who were both of Japanese
descent. The recruitment criteria established in this research thus ensured successfully
that respondents were mainly exposed to their native culture during childhood. In
terms of ethnicity and race, 95% of Japanese respondents were Asian and only one
respondent reported a different ethnicity/race. Eighty-five percent of U.S. consumers
were Caucasian.

Table 21 - Comparison of Demographic Profile of Survey Sample
with Census 2000 Data
Sample
Gender
Age:

19
20-24
25-34
35-44
45-54
55-59
60-64
County of Residence:
Multnomah
Columbia/Washington
Clackamas/Yamhill
Clark

Portland MSA

Men: 41 %
Women: 59 %
4.5 %
22%
41 %
15%
11 %
4.5 %
2.0 %

Men: 50.3 %
Women: 49.7 %
2.0%
10.5%
24.8 %
26.6 %
23.5 %
7.5 %
5.2 %

71 %
13%
8.5 %
7.5 %

35.75 %
25.5 %
21.45%
17.3%
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Pearson
chi-square
Chi-square = 6.92
df = 1, p < 0.01

Chi-square = 82.44
df = 6, p< 0.001

Chi-square = 108.5
df = 3, p<0.001

Table 21, continued - Comparison of Demographic Profile of Survey Sample
with Census 2000 Data
Sample
Ethnicity
Caucasian
Only heritage reported
& Amer. Indian/Alaska Native
& Hispanic/Latino
& Black/African American
& Asian
Asian
Black/African American
Hispanic/Latino
Other ethnicity/race
Education Level
Grade/middle school
High school
Some college/Tech, degree
Bachelor's/ some grad school
Graduate degree
Income
<=$15K
$15K~$25K
$25K~$35K
$35K~$50K
$50K~$75K
$75K~$100K
>$100K

Individuals who
didn't decline
response
88.5 %
2.6 %
1.6 %
0.5 %
0.5 %
4.2 %
1.6%
0.5 %
0%
0%
3.0 %
42.0 %
45.0 %
10.0%
% who didn't
decline response
5.5 %
17.5%
15.5%
13.5%
15.5%
20.0 %
8.5 %

H o u s e h o l d Size
1
2
3
4
5
6
7+

24.0 %
39.0 %
18.5%
12.5%
4.5 %
1.0%
0.5 %
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Portland MSA
Among ages 18 and
above
83.8 %
0.6 %
2.5 %
0.1 %
0.4 %
4.5 %
2.4 %
3.8 %
1.9%
Among ages 18-64
12.3%
23.6 %
36.4 %
19.1 %
8.7 %
% households in
PMSA
11.7 %
11.2 %
12.6%
17.5%
22.1 %
11.8 %
13.1 %
d// aaes
All ages
Multnomah
10.4%
13.7%
26.7 %
28.2%
18.8%
18.6%
21.8 %
18.8%
11.8 %
10.3%
5.3 %
4.9%
5.2 %
5.6%

Pearson
chi-square
Direct comparison
not possible
(Census differed
from present survey
in terms of wording
for ethnicity vs.
race). Percentages
in Portland MSA
column are
extrapolations.

Chi-square = 133.05
df = 4, p < 0.001

Sample contained
respondents who
belonged to a
common household,
hence direct
comparison cannot
be performed.
Chi-square = 79.73
df = 6, p < 0.001
(Multnomah Census
data compared with
Multnomah sample:
chi-square = 6133,
df=6, p<0.001)

Table 21 compares the profile of U.S. respondents (n=200, ages 19-64) with
Census 2000 data pertaining to the general population residing in the Portland
Metropolitan Statistical Area (n=l,205,865, ages 19-64). Whenever possible, the
comparison was conducted on data pertaining to the age range 19-64 years.
Women, younger age groups (19 to 34 years old), Multnomah residents and
individuals with some college education or higher were over-represented in the sample
relative to the general population (p<0.01). This is consistent with the fact that
recruitment was conducted among college students and individuals living within a
small radius from PSU and the Food Innovation Center, both located in Multnomah
County. Moreover, the specific topic of the survey (health benefits of seafood) may
have been of more interest to women in general and the internet format of the survey
likely resulted in a majority of computer-literate respondents. Consistent with a young
urban population profile, respondents belonging to households of 2 persons or less
were over-represented in the survey sample compared to the general population in the
Portland metropolitan area or in Multnomah County (p<0.001). Finally, while direct
comparisons between survey results and Census data were not possible due to
differences in wording and format for items pertaining to ethnicity and income, results
suggest an under-representation of Hispanic/Latino respondents in the sample.
Overall, the sample of survey respondents may be deemed sufficiently random
within a subgroup of computer-literate consumers living in urban areas of Portland
and Tokyo, although results may not generalize to the general population.
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VIII.3 - Reliability and Validity of the Crystallized Neophobia Scale (CNS)

The proposed 10-item Crystallized Neophobia Scale (CNS) consists of three
subscales: broad, positive early experience (denoted "Childhood", with 3 items),
search for novelty/familiarity balance and carefully prepared novel foods (denoted
"Balance", with 4 items), reduced anxiety /pessimism toward new foods ("Anxiety",
with 3 items). Each subscale is proposed to correspond to a separate factor.

VIII.3.1 - Confirmatory Factor Analysis of the Proposed CNS

The proposed factor structure of the CNS is shown in Table 23. A maximumlikelihood confirmatory factor analysis was conducted for each dataset (U.S. and
Japanese). No convergence was reached in the case of the U.S. data, while the
Japanese data did not fit the proposed factor structure, as the significant Chi-square of
79.25 indicated (df=32, p<0.001; Table 22).

Table 22 - Goodness-of-Fit Indices of Proposed Factor Structure
to Japanese Data
Chi-square
(df=32)

79.25, p<.001

RMSEA
Good fit if
«.05
.118 (».05),
p=.001

Inter-factor
correlation
(simple
structure if low)
Balance <-->
Anxiety = .804
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Hoelter (.05)

62

Table 23 - Proposed Factor Structure of CNS
Factor: Childhood
Child 1
Child 2
Child 3

Factor: Balance
Balance 1
Balance 2
Balance_3
Balance 4

Factor: Anxiety
Anxiety_1
Anxiety_2
Anxiety_3

In sum, the proposed factor structure was found to be inadequate for both the
Japanese and U.S. datasets. Exploratory factor analysis was therefore conducted in
order to investigate alternate factor structures that may explain a significant proportion
of the variance in consumer responses.

VIII.3.2 - Exploratory Factor Analysis of CNS - U.S. Consumer Data (n=200)

Eigenvalues obtained through principal components analysis (PCA) suggested
a 3- or 4-factor solution. While three eigenvalues were above or close to 1, a "drop" in
value between the eigenvalues of Factor 4 and Factor 5 warranted further examination
of the 4-factor solution.
In terms of the total amount of consumer response variance accounted for, the
4-factor solution obtained after rotation explained 73.6% of the variance in consumer
responses as opposed to 65.1% for the 3-factor solution. However, in the 4-factor
solution, only one item (Childhood_2) loaded unequivocally on Factor 4 only with a
loading larger than 0.60. In addition, items Balance_3 and Anxiety_l loaded on both
Factors 1 and 4, and the correlation between these factors was -0.62. These results
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suggest that Factor 4 is redundant with Factor 1 and that a 3-factor solution is more
parsimonious.
In the 3-factor solution obtained for all 10 items of the CNS, items within a
given subscale did not load on a single and same factor (Table 24). For example, items
1 and 3 of the Childhood subscale loaded on Factor 2 while item Childhood_2 loaded
on Factor 3. Similarly, for the Balance subscale, items 1 and 2 loaded on Factor 3
while item 4 loaded on Factor 2. Finally, items Balance_3 and Anxietyl loaded on
more than two factors.

Table 24 - Factor Loading Pattern of the 10-item CNS for a 3-Factor Solution
(U.S. Data)

Child 1
Child 2
Child 3
Balance_1
Balance_2
Balance_3
Balance 4
Anxiety_1
Anxiety_2
Anxiety_3

Factor 1

Factor 2

Factor 3

-0.071
-0.147
-0.060
-0.177
0.073
0.369
0.062
0.370
1.030
0.841

0.724
-0.182
0.501
-0.028
0.187
0.311
0.446
0.346
-0.108
-0.036

-0.043
0.565
0.271
0.772
0.308
-0.242
-0.049
-0.305
0.088
-0.071

Extraction Method: Principal Axis factoring.
Rotation Method: Oblimin with Kaiser normalization.
Rotation converged in 18 iterations.

Removal of more than one problematic item at a time (i.e., items with
moderate to high loadings on more than one factor, or with discrepant loading patterns
among items of a same subscale) did not result in an admissible 3-factor solution
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because the communality of an item exceeded 1 (Table 25 lists the various items
removed from the original 10-item scale). Such results suggest that for U.S.
consumers, the proposed subscales - supposed to represent three different facets of
food neophobia - did not measure the concepts they were intended to measure, and
that neophobia may comprise fewer than three dimensions.

Table 25 - CNS Items Removed Prior to Attempts at Extracting 3 Factors
(U.S. Data)
Run 1
Balance_3
Anxiety_1

Run 2
Childhood_2
Balance _4

Outcome: 3-factor
solution could not be
achieved due to the
communality of an
item exceeding 1

Outcome: 3-factor
solution could not be
achieved due to the
communality of an
item exceeding 1

Run 3
Childhood _2
Balance _3,
Balance _4
Anxiety 1
Outcome: 3-factor
solution could not be
achieved due to the
communality of an
item exceeding 1

Consequently, two-factor solutions were examined. When conducted on the
initial set of 10 items, the 2 factors extracted explained only 55.2% of the variance in
U.S. consumer responses. The loading pattern of Balance items was not clearly in
favor of one factor: item 3 loaded on Factor 1, items 2 and 4 loaded on Factor 2, and
item 1 loaded on both. As in the 3-factor solution, Childhood_2 did not load on the
same factor as Childhood_l and Childhood_3. By contrast, all items of the Anxiety
subscale loaded unequivocally on Factor 1 with loadings above 0.70 (Table 26).
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Table 26 - Factor Loading Pattern of the 10-item CNS for a 2-Factor Solution
(U.S. Data)

Child 1
Child 2
Child 3
Balance_1
Balance_2
Balance_3
Balance 4
Anxiety_1
Anxiety_2
Anxiety 3

Factor 1
0.205
-0.621
-0.100
-0.733
-0.104
0.642
0.244
0.704
0.805
0.814

Factor 2
0.591
0.116
0.604
0.327
0.332
0.181
0.381
0.179
0.027
-0.004

Extraction Method: Principal Axis factoring.
Rotation Method: Oblimin with Kaiser normalization.
Rotation converged in 6 iterations.

Examination of 2-factor solutions for various combinations of items showed
that grouped deletion of Childhood or Balance items improved the total amount of
variance explained by the two extracted factors, and this to a greater extent than
removing individual items based solely on the value of their factor loadings (Table
27).
Table 27 - Percentage of Variance Explained (U.S. Data)
Subscale items
Anx_123,Bal 123, Child 13
Anx_ 123, Bal_234, Child_13
Anx 123, Child_123
Anx 123, Child 13
Anx_123, BalL 1234
Anx 123, Bal 123
Anx_123, Bal_234
Anx_123, Bal_23
Anx 123, Bal 2
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Percent variance explained
60.7%
57.3%
68.6%
No convergence
65.2%
71.7%
67.9%
No convergence
82.3%

The 2-factor solution derived from data pertaining to the three Anxiety items
and Balance_2 explained the highest proportion of response variance. In this solution,
all Anxiety items displayed high loadings (>0.59) on Factor 1; by contrast, Balance_2
loaded poorly on either factor (.004 on Factor 1 and .27 on Factor 2), which did not
warrant its inclusion alongside Anxiety items. A one-factor model was thus run with
data from the 3-item Anxiety subscale and was found to explain 76.2% of the variance
in consumer responses (see loadings in Table 28).
In sum, for U.S consumers, the Anxiety subscale was found to be the only
valid measure of food neophobia among the three proposed subscales.

Table 28 - One-Factor Solution for the 3-ltem Anxiety Subscale (U.S. Data)

Anxiety 1
Anxiety 2
Anxiety 3

Factor 1
0.589
0.922
0.907

Extraction Method: Principal Axis Factoring
1 factor extracted, 9 iterations required

VIII.3.3 - Exploratory Factor Analysis of CNS - Japanese Consumer Data (n=107)

Eigenvalues obtained through PCA suggested a 4-factor solution, as four
eigenvalues were above or close to 1 and the six others were below 0.63. The total
percentage of variance explained by this solution was 76.1%. Further examination of
the 4-factor solution, however, revealed that Balance_4 was the only item loading on
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Factor 4 (loading >0.59), warranting the assessment of a 3-factor solution after
exclusion of data pertaining to item Balance_4.
PCA conducted on data pertaining to the remaining 9 items of the CNS
revealed three eigenvalues above 1.05, with all others being below 0.63. The rotated
3-factor solution explained 72.9% of the variance in the data and resulted in all items
of the Anxiety subscale loading on Factor 1 only. Item Childhoodl was the only item
loading solely on Factor 2. Items Childhood_3 and Balance_2 loaded on both Factors
1 and 3 and the correlation between these factors was -0.40. The scattered loadings of
Childhood and Balance items across different factors undermined the interpretability
of these factors.
The rotated 2-factor solution for the 9 items of the CNS explained only 61.1%
of the total variance. All three items of the Childhood subscale displayed high
loadings on Factor 2 only, while all Anxiety items loaded highly on Factor 1 only.
Balancel and Balance_2 loaded highly on both factors while Balance_3 loaded
highly on Factor 1. Removal of Balance items resulted in a 2-factor solution
explaining only 66.0% of the total variance.
Based on these results, extraction of a one-factor solution from consumer
responses to the 3-item Anxiety subscale was attempted. The PCA showed a clear
separation of the first eigenvalue from the other two (2.28 versus .48 and .24), and the
first factor explained 76.1% of the total variance in consumer responses (see loadings
in Table 29). This percentage is identical to the amount of variance explained by the
rotated 4-factor solution based on responses to the whole proposed CNS. Thus, in the
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case of the Japanese consumers sampled as well as for the U.S. sample, the Anxiety
subscale was the only valid measure of food neophobia among the three proposed
subscales.

Table 29 - One-Factor Solution for 3-ltem Anxiety Subscale (Japanese Data)
Anxiety 1
Anxiety 2
Anxiety 3

Factor 1
0.677
0.934
0.798

Extraction Method: Principal Axis Factoring
1 factor extracted, 15 iterations required

VIII.3.4 - Internal Consistency of Validated Anxiety Subscale

Cronbach alpha values pertaining to the Anxiety subscale were 0.836 and
0.841 for the U.S. and Japanese samples respectively, which indicates good internal
consistency.

VIII.4 - Reliability and Validity of the Proposed Health-, Pleasure- and ConvenienceOriented Food Attitudes Scale (HEPCON Scale)

The proposed HEPCON Scale consists of three subscales: health-, pleasureand convenience-oriented food attitudes (HFAS, PFAS, and PFAS, respectively).
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VIII.4.1 - Confirmatory Factor Analysis of the Proposed HEPCON Scale

The proposed factor structure of the HEPCON Scale is shown in Table 30. A
maximum-likelihood confirmatory factor analysis was conducted for each dataset
(U.S. and Japanese). No convergence was reached in the case of the U.S. data, while
the Japanese data did not fit the proposed factor structure, as the significant Chi-square
of 123.44 indicated (df=51, pO.OOl; Table 31).

Table 30 - Proposed Factor Structure of HEPCON Scale
Factor:
Health-oriented Food
Attitudes
HFAS 1
HFAS 2
HFAS 3
HFAS 4

Factor:
Pleasure-oriented
Food Attitudes
PFAS 1
PFAS 2
PFAS 3
PFAS 4

Factor:
Convenience-oriented
Food Attitudes
CFAS 1
CFAS 2
CFAS 3
CFAS 4

Table 31 - Goodness-of-Fit Indices of Proposed Factor Structure (Japanese
Data)
Chi-square
(df=51)
123.44, p<.001

RMSEA
.116».05,
p<.001

Inter-factor
correlation
HFA<-> CFA =
.265
HFA<-> PFA =
.268

Hoelter (.05)
Want>=200
59

As with the CNS, the factor structure initially proposed for the HEPCON Scale
was inadequate for both cultural groups, and exploratory factor analysis was
subsequently conducted.
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VIII.4.2 - Exploratory Factor Analysis of the Proposed HEPCON Scale - U.S.
Consumer Data (n=200)

The eigenvalues obtained through PCA suggested a 4-factor solution. Attempts
at fitting a 4-factor solution to the data pertaining to the 12-item HEPCON Scale
resulted in at least 6 items across different subscales loading on more than one factor
(HPFAS3, HPFAS_4, PFAS2, PFAS_4, CFAS_1, CFAS_4), as shown in Table 32.
Removal of these items resulted in a 4-factor solution that accounted for 83.2% of the
variance in consumer responses, as opposed to only 67.1% when all 12 items were
considered. Despite this considerable improvement, items within the HFAS loaded on
different factors, as did items within the PFAS subscale; furthermore, CFAS3 loaded
on more than one factor (Table 33).
The proposed HEPCON Scale in its current form was thus not validated by the
U.S. sample of consumers.
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Table 32 - Factor Loading Pattern of the 12-ltem HEPCON Scale for a 4Factor Solution (U.S. Data)

HFAS
HFAS
HFAS
HFAS
PFAS
PFAS
PFAS
PFAS
CFAS
CFAS
CFAS
CFAS

1
2
3
4
1
2
3
4
1
2
3
4

Factor 1

Factor 2

Factor 3

Factor 4

0.159
0.028
-0.149
-0.224
0.050
-0.213
-0.128
0.415
0.300
0.835
0.893
0.340

0.611
0.171
0.733
0.374
-0.072
-0.136
0.244
0.081
-0.227
-0.058
0.038
0.349

-0.153
0.467
0.271
0.547
0.054
0.374
0.029
-0.301
0.742
0.183
-0.004
-0.555

0.113
-0.064
-0.097
-0.108
-0.897
-0.208
-0.159
-0.362
0.116
0.057
-0.076
-0.288

Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
Rotation converged in 37 iterations.

Table 33 - Factor Loading Pattern for a 4-Factor Solution Based on 6 Items of
the HEPCON Scale (U.S. Data)

HFAS
HFAS
PFAS
PFAS
CFAS
CFAS

1
2
1
3
2
3

Factor 1

Factor 2

Factor 3

Factor 4

0.057
0.010
0.007
-0.122
0.882
0.777

-0.049
0.027
0.570
0.180
-0.110
0.261

-0.469
0.031
0.023
-0.364
0.001
-0.081

-0.090
0.236
0.037
0.271
0.157
-0.295

Extractio n Method: Principa Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
Rotation converged in 10 iterations.
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VIII.4.3 - Exploratory Factor Analysis of the Proposed HEPCON Scale - Japanese
Consumer Data (n=107)

Four of the eigenvalues obtained through PCA were larger than 1; the fifth
largest eigenvalue was 0.915, while all others were below 0.67. Accordingly, the fit of
5- and 4-factor solutions was assessed using principal axis factoring and Direct
Oblimin rotation. While no convergence toward a 5-factor solution was observed, the
12-item 4-factor solution explained 67.3% of the total variance in the data while
patterns of factor loadings approached simple structure (Table 34). More specifically,
(1) all items within the PFAS subscale loaded on Factor 1 only, (2) three CFAS items
loaded on Factor 2 only, and (3) half of the HFAS items loaded on Factor 3 only and
the other half on Factor 4 only.
As CFAS4 loaded on a different factor than its CFAS counterparts, it was
removed from the HEPCON Scale in subsequent analyses. The pattern of loadings of
HFAS items led to examination of a 3-factor solution on the remaining 11 items of the
scale. While items of the PFAS and CFAS subscales loaded unequivocally on one and
only one factor each, this solution explained only 60.4% of the total variance in
consumer responses; furthermore, item HFAS_1 loaded moderately on more than one
factor (Table 35).
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Table 34 - Four-Factor Solution for 12-item HEPCON Scale (Japanese Data)

HFAS
HFAS
HFAS
HFAS
PFAS
PFAS
PFAS
PFAS
CFAS
CFAS
CFAS
CFAS

1
2
3
4
1
2
3
4
1
2
3
4

Factor 1

Factor 2

Factor 3

Factor 4

0.126
-0.085
0.010
0.031
0.734
0.673
0.404
0.772
0.043
0.061
-0.117
0.450

-0.074
0.090
0.012
0.006
-0.076
0.086
0.069
-0.013
0.752
0.882
0.702
-0.064

0.061
-0.140
-0.666
-0.789
0.029
-0.026
0.011
0.074
-0.125
0.150
-0.052
-0.122

-0.905
-.631
-0.075
0.030
0.061
0.084
-0.202
-0.054
0.081
-0.017
-0.082
-0.034

Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
Rotation converged in 7 iterations.

Table 35 - Three-Factor Solution using 11 HEPCON Items (Japanese Data)

HFAS
HFAS
HFAS
HFAS
PFAS
PFAS
PFAS
PFAS
CFAS
CFAS
CFAS

1
2
3
4
1
2
3
4
1
2
3

Factor 1

Factor 2

Factor 3

0.015
0.115
-0.029
-0.024
-0.101
0.047
0.056
-0.040
0.709
0.923
0.707

0.300
0.069
-0.064
-0.055
0.665
0.592
0.497
0.857
-0.006
0.067
-0.101

0.436
0.549
0.652
0.606
-0.068
-0.028
0.144
-0.038
0.065
-0.159
0.099

Extraction Methoc : Principal Axis Factori rig.
Rotation Method: Oblimin with Kaiser Normalization.
Rotation converged in 6 iterations.
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The 3-factor solution obtained after removal of HFAS1 explained 63.2% of
the total variance in responses, with each subscale loading on a separate factor (Table
36).
Table 36 - Three-Factor Solution Using 10 HEPCON Items (Japanese Data)

HFAS
HFAS
HFAS
PFAS
PFAS
PFAS
PFAS
CFAS
CFAS
CFAS

2
3
4
1
2
3
4
1
2
3

Factor 1

Factor 2

Factor 3

0.172
-0.04
-0.063
-0.116
0.036
0.072
-0.043
0.708
0.919
0.717

0.077
-0.019
-0.013
0.655
0.606
0.495
0.867
0.005
0.044
-0.101

0.320
0.725
0.769
-0.046
-0.001
0.086
-0.045
0.093
-0.174
0.074

Extraction Method: Principal Axis factoring.
Rotation Method: Oblimin with Kaiser normalization.
Rotation converged in 5 iterations.

Table 37 - Goodness-of-Fit Indices of Proposed Factor Structure of HEPCON
Scale (Japanese Data)

10-item
9-item
(HFAS_2
removed)

Chi-square
(df=24)
38.4, df=32,
p=.202
29.3, df=24,
p=.207

0.043

Hoelter (.05)
Want>=200
128

0.046
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RMSEA

The goodness-of-fit indices revealed an acceptable fit of the data to this factor
structure (Table 37). While further removal of HFAS2 resulted in a higher total
variance explained (67.7 %), goodness-of-fit measures remained similar to those of the
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10-item solution. The 10-item solution was thus retained and the structure of the
resulting HEPCON Scale scale for Japanese consumers is shown in Table 38.

Table 38 - Three-Factor Structure Associated with 10-item HEPCON Scale
(Japanese Data)
Factor:
Health-oriented Food
Attitudes
HFAS 2
HFAS 3
HFAS 4

Factor:
Pleasure-oriented Food
Attitudes
PFAS 1
PFAS 2
PFAS 3
PFAS 4

Factor:
Convenience-oriented
Food Attitudes
CFAS 1
CFAS 2
CFAS 3

VIII.4.4 - Internal Consistency of the Validated HEPCON Scale
The HEPCON Scale was not valid for use among the U.S. consumers sampled,
and its reliability was thus not tested.
The reliability of the modified HEPCON Scale for the Japanese sample was
assessed through the examination of Cronbach alpha values (Table 39). The PFAS and
CFAS subscales displayed good reliability (Cronbach alpha >0.70), and although the
internal consistency of the health-oriented food attitude subscale was below 0.70, it
was still in an acceptable range.

Table 39 - Cronbach Alpha Values for HEPCON Scale (Japanese Data)
Japanese Consumers (n==107)
HFAS (3 items) = .631
PFAS (4 items) = .733
CFAS (3 items) == .819
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For the Japanese sample, the complete pleasure-oriented food attitude subscale
and three-item subsets of the health- and convenience-oriented food attitude subscales
were thus found to be reliable and valid.
The calculation of neophobia and food attitude scores was modified
accordingly, as shown in Table 40.

Table 40 - Calculation of Scores for Neophobia and Food AttitudesBased on
Factor Structure Findings
Japanese Consumers (n=107)
Crystallized Neophobia:
Anxiety score = (Anxiety_1 + Anxiety_2 + Anxiety_3)/3
Food Attitude scores:
Health attitude score: HFAj = (HFAS2 + HFAS3 + HFAS4)/3
Pleasure attitude score: PFAj = (PFAS1 + PFAS2 + PFAS3 + PFAS4)/4
Convenience attitude score: CFAj = (CFAS1 + CFAS2 + CFAS3)/3
U.S. Consumers (n=200)
Crystallized Neophobia: Same as for Japanese sample
Food Attitude scores: N/A

VIII.5 - Cross-Cultural Differences in the Use of the 7-Point Category Scales of
Familiarity, Expected Liking and Willingness to Try

Cross-cultural differences in the use of the willingness to try, expected liking,
and familiarity scales were tested with t- tests (criterion p-value of 0.05) in order to
assess whether Japanese and Americans used the 7-point scales in a similar manner.
The mean familiarity, WTT and expected liking scores were computed for each
participant across the 41 written descriptions pertaining to albacore tuna dishes (more
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specifically, 24 dishes, 13 ingredients and 4 preparation methods). These means were
then averaged across respondents, yielding a grand mean for each cultural group; the
same procedure was followed for inter-quartile ranges. The inter-quartile range of a
variable is a measure of spread that is the value of the 75th percentile minus the value
of the 25th percentile; in other words, it is the width of the range about the median that
includes 50% of the cases.
These values were then compared across cultures using an independent
samples t-test (Table 41).

Table 41 - Comparison of Familiarity, WTT and Expected Liking Ratings
Grand
Mean
(Jpn)

SD
Grand
SD
t-value
(Jpn)
(U.S.)
Mean
(U.S.)
Consumer Ratings of albacore dishes

Df

Familiarity

3.15

3.71

1.83

1.81

-1.38

80

WTT
Exp. Liking
Overall

4.69
4.45
4.10

6.04
5.55
5.10

0.85
0.99
1.45

0.37
0.53
1.49

-9.32
-6.30
-5.34

80
80
244

P

n.s.
(>.15)
< 0.001
< 0.001
< 0.001

Inter-quartile Range
Familiarity
WTT
Exp. Liking
Overall

1.73

2.17

1.05

1.25

-1.72

80

2.90
2.41
2.35

1.52
2.04
1.91

0.86
0.67
0.99

0.94
0.79
1.04

6.94
2.33
3.39

80
80
244

n.s.
(>-05)
< 0.001
<0.05
< 0.001

Japanese and U.S. consumers did not appear to differ in their use of the
familiarity scale (grand means of familiarity scores did not differ significantly between
cultural groups, p>0.15). By contrast, the inter-quartile range of the WTT of Japanese
consumers was nearly twice as wide as that of its U.S. counterpart (p < 0.001);
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examination of the mean WTT values revealed a possible ceiling effect among U.S.
consumers, who used mostly the top part of the WTT scale. The same effect was
observed for the use of the expected liking scale, although to a lesser extent.
Consequently, the nature of the response solicited from individuals (pertaining
to personal experience, intended behavior or predicted hedonics) influenced the use of
a 7-point category scale with anchors "not at all" and "very much". Since the grand
mean of inter-quartile ranges either varied widely within a culture or displayed ceiling
effects depending on the meaning of the question asked (familiarity, willingness to try
or expected liking), the format of the scale itself thus was not especially conducive to
endpoint avoidance. Rather, it is the hedonic or behavioral nature of the solicited
response that resulted in cross-cultural differences.
Direct comparison of food acceptance responses between U.S. and Japanese
consumers is thus not possible for the present study, with the exception of familiarity
ratings. Despite this shortcoming, this analysis lays a foundation for future crosscultural studies of food acceptance by identifying further the possible roots of
differences in scale usage.

VIII.6 - Manipulation Check for Familiarity of Albacore Tuna Dishes

Within-subject familiarity scores were calculated for each style of dish:
Western-style, Japanese-style and dishes expected to be unfamiliar across cultures
(Table 42). Namely, for each of the 3 dish styles and within each respondent, the mean
familiarity rating was calculated across the 4 dishes representing a given style.
142

Table 42 - Calculation of Individual Familiarity Scores
Western-style dishes

Withinsubject
mean of
familiarity
ratings for

• Baked albacore with
rosemary and garlic
• Grilled albacore with
rosemary and garlic
• Baked albacore with
lemon and dill
• Grilled albacore with
lemon and dill

Japanese-style
dishes
• Baked albacore with
seaweed and dried
bonito flakes
• Grilled albacore with
seaweed and dried
bonito flakes
• Baked albacore with
soybean paste and
rice wine
- Grilled albacore with
soybean paste and
rice wine

Dishes unfamiliar
across cultures
• Smoked
albacore with
coriander and
cumin
• Steamed
albacore with
coriander and
cumin
• Smoked
albacore with
mustard and
paprika
• Steamed
albacore with
mustard and
paprika

Within each culture, a one-way analysis of variance (ANOVA) was then
conducted on these familiarity scores (Table 43). A significant effect of the dish
category was observed (p<0.001) among U.S. individuals (p<0.001) as well as
Japanese respondents (p<0.01). Post-hoc comparisons of means using the Bonferroni
correction revealed that Japanese consumers were significantly more familiar with
Japanese-style dishes than with the other dish categories; the Western-style dishes and
dishes expected a priori to be unfamiliar across cultures were perceived by Japanese
consumers as being of similar familiarity level. Conversely, U.S. consumers were
significantly more familiar with Western dishes than with Japanese dishes or the
dishes intended to be cross-culturally unfamiliar; on average, U.S. consumers gave
similar familiarity ratings to Japanese-style and novel dishes.
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Table 43 - Mean Familiarity Scores and Standard Deviations Within Each
Cultural Group
Japanese-style
dishes
2.36a
SD = 1.65

Western-style
dishes
1.82 D
SD = 1.21

Dishes unfamiliar
across cultures
1.57 D
SD = 1.01

Japanese
consumers
(n=107)
2.87 D
1.98 a
2.21 a
U.S. consumers
SD = 1.93
SD= 1.52
SD = 1.53
(n=200)
Within a row, means with different superscripts are significantly different (p <0.01 for
Japanese dataset; p<0.001 for U.S. consumers). Bonferroni correction has been applied.

The a priori classification of stimuli into familiar and unfamiliar dishes was
thus verified by the data.

VIII.7 - Testing the Proposed Model of Food Acceptance

The initial Proposed Model of Food Acceptance as presented in Figure 4 was
revised for the U.S. cultural group to reflect the findings presented in previous sections
of Chapter VIII (Figure 5). Grocery Shopper Status and Dietary Restriction Status are
covariates of the food acceptance variables. The Japanese model to be tested is as
described in Figure 4.
For the U.S. model, Research Question 7 was tested as a follow-up:
RQ7: For U.S. consumers, does neophobia moderate the effect of prior
knowledge on food acceptance?
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Table 44 details the measured variables associated with each latent variable in
the models, and Table 45 describes how the values of measured variables are
calculated.
Table 44 - Measured Variables Associated with Latent Variables
of CSM Models
Latent variables
Crystallized neophobia

Food attitudes

Prior Specific
Knowledge on
Omega-3
Acceptance of Familiar
Foods
Acceptance of Novel
Foods

Measured variables (MV)
Model for Japanese consumers:
• Anxiety score
Model for U.S. consumers:
• Anxiety score
Model for Japanese consumers:
• Health attitude score: HFAj
• Pleasure attitude score: PFAj
• Convenience attitude score: CFAj
• Knowledge on health-beneficial character of
omega-3: PK1 score
• Knowledge on dietary sources of omega-3:
PK2
• Willingness to try: FWTTj for Japanese,
FWTTu for U.S. consumers
• Expected liking: FELj, FELu scores
• Willingness to try: NWTTj, NWTTu scores
• Expected liking: NELj, NELu score
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Table 45 - Detail of Computation of Measured Variables
Japanese Consumers (n=107)
Crystallized Neophobia:
• Anxiety score = (Anxietyl + Anxiety2 + Anxiety3)/3
Food Attitude scores:
• Health attitude score: HFAj = (HFAS2 + HFAS3 + HFAS4)/3
• Pleasure attitude score: PFAj = (PFAS1 + PFAS2 + PFAS3 + PFAS4)/4
• Convenience attitude score: CFAj = (CFAS1 + CFAS2 + CFAS3)/3
U.S. Consumers (n=200)
Crystallized Neophobia: Same as for Japanese sample
Food Attitude scores: N/A
U.S. and Japanese consumers
Prior Knowledge:
• Knowledge on beneficial health benefits:
o PK1 score = 1 if answer is "good for health"
o PK1 score = 0 if answer is "bad for health, "don't know", "neither
good nor bad".
• Knowledge of omega-3 food sources:
o PK2 score = number of high-DHA fish items selected (possible
values are 0, 1, 2, 3)
• Overall measure of Prior Knowledge on health benefits of omega-3 fatty
acids/DHA:
o P K = 1 ifandonlyifPK1=1 AND PK2>=2
o PK = 0 otherwise
Acceptance of novel foods (rating scales 1-7)
Novel food stimuli = albacore tuna + novel cooking methods + 2 novel
seasoning ingredients (cluster U)
• Willingness to try novel foods: NWTT score = (rating of WTT of 4 novel
stimuli)/4
• Expected liking of novel foods: NEL score = (rating of EL of 4 novel
stimuli)/4
Acceptance of familiar foods (rating scales 1-7)
Familiar food stimuli = albacore tuna + familiar cooking methods + 2 familiar
seasoning ingredients.
Seasonings are consistent with the respondents' cultural group (cluster A for
U.S. consumer, J for Japanese consumers).
• Willingness to try familiar foods: FWTT score = (rating of WTT of 4
familiar stimuli)/4
• Expected liking of familiar foods: FEL score = (rating of EL of 4 familiar
stimuli)/4
• Suffix "j" for Japanese consumers (e.g., FWTTj), "u" for U.S. consumers
(e.g., FELu)
Note: Ratings for reverse-coded items were flipped before being entered in the
formulas (e.g., a rating of 1 for such an item was entered as 7 in the formula).
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Figure 5 - Revised Model of Food Acceptance - U.S. Consumers
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VIII.7.1 - Testing HI in Japanese Consumers' Food Acceptance Model

HI: men's attitudes towards food are more pleasure- and convenienceoriented and less health oriented than women's attitudes.
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Independent sample t-tests were conducted to assess the significance of mean
food attitude score differences across gender in terms of general health-, pleasure- and
convenience-oriented food attitudes among Japanese consumers (Table 46). No gender
differences were found for the pleasure- and convenience-oriented attitudes, while
males were significantly less health-oriented than were females (p < 0.05). Hence, HI
was verified by the Japanese data only with regards to health-oriented food attitudes.

Table 46 - Mean Attitude Scores and Standard Deviations by Gender:
Japanese Consumers

Female
(n=70)
Male
(n=37)

Health-oriented
attitudes

Pleasure-oriented
attitudes

Convenienceoriented attitudes

4.07*
SD = 1.06

5.69
SD = 0.95

3.94
SD = 1.45

3.50*
5.61
3.86
SD = 1.42
SD = 0.82
SD = 1.22
* means were significantly different across genders, p<0.05.

VIII.7.2 - Testing H2 in Japanese Consumers' Food Acceptance Model
H2: Food neophobia and food attitudes are correlated. The higher the
neophobia, the weaker the comfort-oriented food attitudes (i.e., the lower the
pleasure- and convenience-oriented attitudes and the higher the health-oriented
attitudes).

Pearson correlations between the raw Anxiety scores (high score corresponds
to high neophobia) and each of the food attitude measures were calculated among
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Japanese respondents. While neophobia was found to be negatively correlated to
pleasure-related attitudes, it was positively correlated with convenience-oriented
attitudes and not significantly correlated with health-oriented attitudes (Table 47).
Thus, the pattern of correlations verified H2 only for the relation between pleasureoriented attitudes and neophobia.
Table 47 - Relationship Between Crystallized Neophobia and Food Attitudes
(Pearson Correlation)
Japanese
consumers
Raw Anxiety score
(non-rectified, i.e.,
high score = high
neophobia)

HFAj score

PFAj score

CFAj score

0.11 (p>0.25)

-0.32
(p<0.001)

0.25(p<0.01)

VIII.7.3 - Testing H3 in Japanese and in U.S. consumers' food acceptance model

H3: There is no relation between neophobia and acceptance of familiar foods.
For novel foods, however, greater degree of neophobia is associated with lower
acceptance (WTT and expected liking).

Grocery shopper status and diet restriction status are considered as covariates
of food acceptance in the present research. Partial correlation between neophobia and
food acceptance responses, controlling for grocery shopper status and restricted eating,
was thus calculated (Table 48).
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Among Japanese consumers, higher neophobia was associated with lower
WTT and lower expected liking for both familiar and novel albacore tuna dishes.
Neophobia scores and food acceptance measures were unrelated among U.S.
consumers (p>0.20). The Japanese data thus verified H3 for novel foods but not for
familiar dishes. Conversely, the U.S. data verified H3 for familiar foods but not novel
ones.

Table 48 - Partial Correlation Between Neophobia and Food Acceptance
Responses, Controlling for Grocery Shopper Status and Restricted Eating

JPN
U.S.

Partial correlation between
neophobia and acceptance of
familiar seafood dishes
WTT
Exp. Liking
-0.23
-0.33
(p<0.05)
(p<0.05)
WTT
Exp. Liking
-0.08
-0.08
(n.s.)
(n.s.)

Partial correlation between
neophobia and acceptance of
novel seafood dishes
Exp. Liking
WTT
-0.36
-0.28
(p<0.05)
(p<0.05)
WTT
Exp. Liking
-0.04
-0.08
(n.s.)
(n.s.)

VIII.7.4 - Recoding of Covariates (Grocery Shopper and Dietary Restriction Status)

Survey respondents reported dietary restrictions by selecting them among a list
of fourteen options, including "no dietary restrictions" and "vegan". The latter option
was used to verify the efficacy of the screening process during participant recruitment
and to identify individuals who check responses randomly, and as such was not
counted as a level of diet restriction. The number of integer values that Dietary
Restriction can theoretically display thus ranged from zero (no restriction) to twelve.
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The observed number of levels, however, was five in both cultural groups. The
frequency distribution of values observed for the Dietary Restriction variable (Table
49) showed a very low variance among Japanese respondents, with 87.9% reporting
no dietary restriction and 9.3% reporting one. U.S. consumers' responses were
relatively more widely distributed (21.0% reporting one and 12.5% reporting two or
more restrictions), although the majority reported no dietary restriction (66.5%).

Table 49 - Frequency Distribution - Number of Reported Dietary Restrictions

Japanese
(n=107)
U.S.
(n=200)

None
94
87.9%
133
66.5%

One
10
9.3%
42
21.0%

Two
1
0.9%
13
6.5%

Three
1
0.9%
9
4.5%

Four
1
0.9%
3
1.5%

Whether a consumer follows dietary restrictions or not is thus the most
meaningful categorization to be applied to this variable. Dietary Restriction status was
thus recoded into a binary variable whose value was 0 in the absence of dietary
restriction and 1 when one or more restrictions were reported.
Grocery shopper status originally had three levels: "main grocery shopper",
"grocery shopping shared equally with someone else", "not main grocery shopper"
(i.e., non-gatekeeper for grocery purchasing). Almost half of the Japanese consumers
shared shopping responsibilities with another household member. More than a third of
Japanese respondents were non-gatekeepers when it comes to grocery procurement.
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By contrast, less than 10% or U.S. consumers were non-gatekeepers and 36.5% were
main grocery shoppers (Table 50).

Table 50 - Frequency Distribution - Grocery Shopper Status

Japanese
(n=107)
U.S.
(n=200)

Equally shared
responsibility
53
49.5%
108
54.0%

Main Grocery
Shopper
18
16.8%
73
36.5%

Non-shopper
36
33.6%
19
9.5%

The existence of three response options is more meaningful to consumers and
prevents "equal-responsibility" shoppers to place themselves in the "non-shopper"
category when faced with a two-answer forced-choice situation. For analysis purposes,
however, the most meaningful distinction is whether a consumer participates in at least
half of the grocery procurement for his/her household. The Grocery Shopper status
variable was thus recoded into a binary variable with a value of 0 for non-shoppers
and 1 for all others.

VIII.7.5 - Testing RQ4 in Japanese Consumers' Food Acceptance Model
RQ4: Does provided written information moderate the effect of food attitudes
on food acceptance?
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Because of the small sample size for Japanese respondents, the effect of
written information and food attitudes on the acceptance of familiar dishes was
assessed using hierarchical regression rather than via covariance structure modeling.
Two regression models, with written information as a categorical (binary)
predictor and food attitudes as continuous predictors, were run for each type of
attitude (health-, convenience-, pleasure) and each food acceptance variable. The first
model was the main effects model, and the second included the main effects and the
interaction terms between information and attitudes. Grocery shopper status and diet
restriction status were entered as covariates in both models. A significant change in R
square between the two models would support the moderator status of the written
information.
Regardless of the type of food attitude, hierarchical regression conducted on
the Japanese data did not reveal a significant R square change for either familiar or
novel albacore dishes (Tables 51, 52, 53); thus, information did not moderate the
relation between food attitudes and food acceptance among Japanese consumers.
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Table 51 - R Square Values Associated with Hierarchical Regression Models
- Impact of Information and Health-Oriented Food Attitudes on Food
Acceptance Among Japanese Consumers
Food Acceptance Variables
Familiar dishes
Novel dishes
WTT
Expected
WTT
Expected
Liking
Liking
R
square

Main
effects
Main +
Interaction
effects
R square change

0.022

0.009

0.052

0.022

0.022

0.009

0.060

0.030

O.001
(n.s.)

<0.001
(n.s.)

0.008 (n.s.)

0.008 (n.s.)

Table 52 - R Square Values Associated with Hierarchical Regression Models Impact of Information and Pleasure-Oriented Food Attitudes on Food
Acceptance Among Japanese Consumers

R
square

Main
effects
Main +
Interaction
effects
R square change

Food Acceptance Variables
Familiar dishes
Novel dishes
WTT
Expected
WTT
Expected
Liking
Liking
0.084
0.042
0.023
0.008
(p=0.06)
0.027

0.013

0.086

0.048

0.004 (n.s.)

0.005 (n.s.)

0.002 (n.s.)

0.006 (n.s.)
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Table 53 - R Square Values Associated with Hierarchical Regression Models
Impact of Information and Convenience-Oriented Food Attitudes on Food
Acceptance Among Japanese Consumers
Food Acceptance Variables
Novel dishes
Familiar dishes
WTT
WTT
Expected
Expected
Liking
Liking
R
square

Main
effects
Main +
Interaction
effects
R square change

0.024

0.010

0.056

0.029

0.029

0.014

0.058

0.044

0.005 (n.s.)

0.004 (n.s.)

0.001 (n.s.)

0.014 (n.s.)

For pleasure-oriented attitudes, the corresponding main effects model was such
that the presence of written information on health benefits of omega-3 FA enhanced
the willingness to try novel albacore dishes, albeit marginally (p<0.10). High pleasureoriented attitudes were marginally related to high WTT novel dishes as well, although
to a lesser extent (Table 54). R squares for the other main effect models were not
statistically significant.

Table 54 - Unstandardized Regression Coefficients in Main Effects Model with
Significant R Square Value (Japanese Data)

Constant
Written Information
Pleasure-oriented
attitudes
Dietary Restriction Status
Grocery Shopper Status

Unstandardized Regression
Coefficients
1.42 (n.s.)
0.71 (p=0.057)
0.38 (p=0.063)
0.25 (n.s.)
-0.20 (n.s.)
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VIII.7.6 - Recoding of Prior Knowledge Variable
The distribution of overall Prior Knowledge scores is shown in Table 55. With
this calculation procedure, 60.5% of U.S. and 29.9% of Japanese respondents appear
to possess high prior knowledge on health benefits of omega-3 FA/DHA. Note that the
survey administered to Japanese consumers referred to DHA rather than omega-3 FA
because the latter term was unfamiliar in Japan.

Table 55 - Prior Knowledge Score Distribution in Japanese and U.S. Samples
PK1 score

PK2 score

PK score

No. U.S.
consumers

No.
Japanese
consumers

0
1
1

0 through 3
0,1
2,3

0
0
1

36
43
121

15
60
32

Further scrutiny reveals that only 6 Japanese respondents (5.61%) chose nonfish items as being high in DHA (whether or not in addition to fish items) in the list of
12 food items proposed. Five out of these 6 individuals considered DHA to be good
for health, while the sixth respondent chose the "Don't know" response. By contrast,
47 U.S. consumers chose at least one non-fish item, and among them 9 individuals
chose non-fish-items exclusively. Thirteen out of the 200 U.S. respondents chose meat
items, and 41 chose vegetal items. Of note is the fact that the vegetal items in the list
were rich in neither omega-3 nor omega-6 fatty acids. In other words, 59% of U.S. and
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76.6% of Japanese respondents chose exclusively fish items, with or without also
selecting the "Don't know" response.
Thus, Japanese respondents are more widely aware of the specificity of DHA
to fish/seafood sources than are their U.S. counterparts (Chi-square (df=l) = 9.55,
p<0.01). A proportion of U.S. consumers appear to be confused as to the dietary
sources of omega-3 fatty acids.
Consequently, calculation of the PK score was modified to better reflect
discriminant knowledge (i.e., whether respondents consider non-fish items to be high
in omega-3 or not). First, awareness of the beneficial character of omega-3 (PK1=1) is
a necessary, but not sufficient, condition for PK to be 1. Second, selection of at least 1
out of 3 fish rich in omega-3 (PK2>=1) is a necessary, but not sufficient, condition for
PK to be 1. Third, the measure of discriminant knowledge, PK3, is such that PK3=0
when the respondent selects at least one non-fish item as a food high in omega-3, and
PK3=1 otherwise. PK3=1 is a necessary, but not sufficient, condition for PK to be 1.
In sum, PK = 1 if and only if PK1=1 AND PK2>=1 AND PK3=1 (Table 56
summarizes the recoding of Prior Knowledge). With this recoding, 58.5% of U.S. and
72.0% of Japanese respondents are categorized as possessing high prior knowledge on
omega-3 fatty acids/DHA.
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Table 56 - Recoding of Prior Knowledge (PK score) and Resulting Distribution
of Consumer Responses
PK1
0
1
1
1

PK2
0 through 3
0
1 through 3
1 through 3

PK3
0, 1
0,1
0
1

PK score
0
0
0
1

U.S.
36
6
41
117

JPN
15
12
3
77

VIII.7.7 - Testing RQ5 in Japanese Consumers' Food Acceptance Model
RQ5a: Does prior knowledge on nutritional and health-related characteristics
of omega-3 mediate the effect of food attitudes on food acceptance (WTT and
expected liking) of fish dishes?
RQ5b: More specifically, are weaker comfort-oriented attitudes associated
with greater knowledge on omega-3, which in turn increases food acceptance?
Weak comfort-oriented attitudes correspond to low pleasure-, low
convenience-, and high health-oriented attitudes.
Restricted eating and grocery shopper status were treated as covariates of food
acceptance. In the scope of the present research, prior knowledge pertains to health
and nutrition features of omega-3 fatty acids. A mediation effect of prior knowledge
would thus be expected to be more likely between health-related food attitudes and
food acceptance.
As mentioned earlier, the survey administered to Japanese consumers referred
to DHA rather than omega-3 because the latter term was highly unfamiliar in Japan.
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Overall, Japanese respondents were found to be aware of the specificity of DHA to
fish/seafood sources (only 6 out of 107 respondents select non-fish items as being high
in DHA, among other fish items or not, in a list of 12 food items).
In the present sample, prior knowledge was not found to mediate the effect of
food attitudes on any of the four measures of acceptance, as Sobel's formula yielded
values below 0.97 (see Table 57).

Table 57 - Assessment of Mediation Effect of Prior Knowledge on Omega-3
Between Food Attitudes and Food Acceptance, Using Sobel's Formula

Health-oriented
attitudes
Pleasureoriented attitudes
Convenienceoriented attitudes

Food Acceptance Variables
Familiar dishes
Novel dishes
WTT
WTT
Expected
Expected
Liking
Liking
-0.54
0.44
0.25
-0.45
-0.33

-0.24

0.32

0.35

0.44

0.22

-0.64

-0.81

A possible moderator role of prior knowledge was tested as a follow-up using
hierarchical regression. Prior knowledge was found to moderate the relation between
health-oriented attitudes and acceptance of familiar albacore dishes (R square values
statistically significant at p<0.05 and p<0.01 for willingness to try and expected liking,
respectively - see table 58). Hierarchical regression confirmed the significant
interaction between prior knowledge and health-oriented attitudes (see regression
coefficients in Table 59). For participants with low prior knowledge, acceptance of
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familiar albacore dishes increased with stronger health-oriented attitudes. By contrast,
individuals with high prior knowledge displayed on average a high acceptance of
familiar albacore dishes, but stronger health-oriented attitudes were associated with
lower acceptance.

Table 58 - R Square Values Associated with Hierarchical Regression Models Impact of Prior Knowledge and Health-Oriented Food Attitudes on Food
Acceptance Among Japanese Consumers
JPN
R
square

Main effects
Main +
Interaction
effects
R square change

Food Acceptance Variables
FWTTj
NWTT
FELj
NEL
0.007
0.014
0.014
0.008
0.057

0.021

0.076

0.019

0.043
(p<0.05)

0.007
(n.s.)

0.069
(p<0.01)

0.011
(n.s.)

Table 59 - Unstandardized Regression Coefficients in Models of Interest

Constant
Prior Knowledge (PK)
Health-oriented
attitudes
Interaction PK/Health
attitudes
Dietary Restriction
Status
Grocery Shopper
Status

Interaction effects
model, DV=willingness
to try familiar albacore
tuna dishes
2.754 (p<0.05)
2.579 (p<0.10

Interaction effects
model, DV=expected
liking of familiar
albacore tuna dishes
2.001 (p<0.10)
3.157 (p<0.05)

0.499 (p<0.10)

0.667 (p<0.05)

-0.700 (p<0.05)

-0.817 (p<0.01)

0.530 (n.s.)

0.111 (n.s.)

-0.05733 (n.s.)

-0.147 (n.s.)
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VIII.7.8 - Testing RQ6 in Japanese and U.S. Consumers' Food Acceptance Models

RQ6: For familiar foods, does the presence of written information enhance
acceptance among consumers who do not know about omega-3, while it has no
effect on knowledgeable individuals? For novel foods, does the presence of
information enhance acceptance among persons non-knowledgeable about
omega-3 more than among knowledgeable individuals, while without
information knowledgeable and non-knowledgeable people do not differ in
their acceptance? (Table 60)
Table 60 - Summary of Research Question 6 - Investigated Effects of
Information on Food Acceptance Among Individuals Knowledgeable About
Omega-3 Fatty Acids and Those Who Are Not
Familiar Foods
No
Provided
information
Information
No
knowledge
Omega-3
knowledge

Novel =oods
No
Provided
information
Information

0

+

0

++

0

0

0

+

Hierarchical regression analysis was conducted separately on the Japanese and
U.S. data. Two regression models, with Written Information and Prior Knowledge as
binary predictors, were run for each variable of food acceptance. The first model was
the main effects model, and the second included the main effects and the interaction
terms between Written Information and Prior Knowledge. Restricted Eating and
Grocery Shopper status were entered as covariates. As in the testing of RQ4, a
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significant change in R square between the two models would support the moderator
status of written information.
For either cultural group, written information on health benefits of omega-3
FA did not moderate the effect of prior knowledge on acceptance of novel and familiar
albacore dishes (see Tables 61 and 62).

Table 61 - R Square Values Associated with Hierarchical Regression Models Impact of Prior Knowledge and Written Information on Omega-3 Fatty Acids
on Food Acceptance Among Japanese Consumers
JPN

Food Acceptance Variables
FWTTj

R
square

Main
effects
Main +
Interaction
effects

R square change

NWTT

FELj

NEL

.024

.058

0.009

0.027

.025

.068

0.017

0.029

0.001
(P=.70)

0.011
(P=.29)

0.008
(P=.37)

0.002
(P=.63)

Table 62 - R Square Values Associated with Hierarchical Regression Models Impact of Prior Knowledge and Written Information on Omega-3 Fatty Acids
on Food Acceptance Among U.S. Consumers
Food Acceptance Variables

U.S.

FELu
0.067**
(p<0.01)

NEL
0.038
(p=0.11)

.031

0.076
(p<0.01)

0.038
(p=0.18)

<0.001
(P=.85)

0.009 (p=.17)

<0.001
(P=.84)

FWTTu
.059*
(p<0.05)

NWTT

Main +
Interaction
effects

.063 (p<0.05)

R square change

0.003 (p=.41)

Main effects
R
square

.031
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Furthermore, for the Japanese sample, the main effects models did not account
for a significant proportion of the variance in food acceptance variables.
For the U.S. sample, by contrast, the R square values pertaining to the main
effects models associated with acceptance of familiar albacore dishes were statistically
significant (p<0.05 and p<0.01 for willingness to try and expected liking,
respectively). The main effects models predicting the acceptance of novel seafood
dishes did not display statistically significant R square value, although the model
predicting expected liking of novel dishes approached marginal significance (p=0.11).
Regression coefficients in main effects models displaying significant R square
values were thus examined (Table 63). In these models, presence of written
information was the most important variable for enhancing food acceptance, and the
only statistically significant variable in the model predicting expected liking of novel
albacore dishes. In models predicting acceptance of familiar seafood dishes, prior
knowledge was the next statistically significant variable in enhancing food acceptance.
The regression coefficient associated with Dietary restriction status was marginally
significant in the main effects model predicting expected liking of familiar albacore
dishes. This was the only instance, amongst regression models run in the context of
Research Question 6, where a covariate approached significance.
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Table 63 - U.S. sample - Unstandardized Regression Coefficients in Main
Effects Models With Significant R Square Values

Constant
Written Information
Prior Knowledge (PK)
Dietary Restriction
Status
Grocery Shopper
Status

FWTTu

FELu

5.356
(p<0.001)
0.426 (p<0.05)
0.326 (p<0.10)
0.219 (n.s.)

5.055 (p<0.001)
0.417 (p<0.05)
0.300 (p=0.10)
0.308 (p=0.11)

0.278 (n.s.)

0.258 (n.s.)

VIII.7.9 - Testing RQ7 in U.S. Consumers' Food Acceptance Model

RQ7: For U.S. consumers, does neophobia moderate the effect of prior
knowledge on food acceptance?
Similar to research questions RQ4 and RQ6, a hierarchical regression using
Prior Knowledge as a binary predictor and neophobia as continuous predictor was
conducted, with dietary restriction and grocery shopper status being entered as
covariates in the regression models.
The role of neophobia as a moderator of the effect of prior knowledge on
willingness to try familiar dishes was marginally significant (p<0.10, see Table 64).
Neophobia was not found to moderate the relationship between prior knowledge and
each of the other three variables of food acceptance (willingness to try novel albacore
dishes, expected liking of novel or familiar dishes). The R square value pertaining to
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the main effects model predicting the expected liking of familiar albacore dishes,
however, was marginally significant (p<0.10).

Table 64 - R Square Values Associated with Hierarchical Regression Models Impact of Neophobia and Prior Knowledge on Food Acceptance
Among U.S. Consumers

R
square

Main effects
Main +
Interaction
effects
R square change

Food Acceptance Variables
Familiar dishes
Novel dishes
WTT
WTT
Expected
Expected
Liking
Liking
.022
.037
.045*
.009
.051
.053
.013
.025
.014*
(p=.092)

.008

.004

.003

*p<0.10.

Table 65 - Standardized Regression Coefficients (U.S. Data)

Prior Knowledge
(PK)
Neophobia
Interaction
PK/Neophobia
Dietary Restriction
Status
Grocery Shopper
Status

Interaction effects
model,
DV=willingness to try
familiar albacore tuna
dishes
-0.12 (n.s.)

Main effects model,
DV=expected liking of
familiar albacore tuna
dishes

-0.19(p<0.10)
0.28(p<0.10)

n.s.
N/A

n.s.

p<0.10

n.s.

n.s.
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0.108 n.s. (p=0.135)

Table 66 - Unstandardized Regression Coefficients (U.S. Data)

Constant
Prior Knowledge
(PK)
Neophobia
Interaction
PK/Neophobia
Dietary Restriction
Status
Grocery Shopper
Status

Interaction effects
model,
DV=willingness to try
familiar albacore tuna
dishes
6.054 (p<0.01)
-0.332 (n.s.)

Main effects model,
DV=expected liking of
familiar albacore tuna
dishes

-0.150 (p<0.10)
0.190 (p<0.10)

-0.048 (n.s.)
N/A

0.277 (n.s.)

0.347 (p<0.10)

0.314 (n.s.)

0.305 (n.s.)

5.378 (p<0.01)
0.279 n.s. (p=0.135)

In the interaction effects model predicting willingness to try familiar albacore
dishes, the unstandardized regression coefficients (Table 66) are marginally significant
for neophobia, the interaction between neophobia and prior knowledge (p<0.10 for
both), and the constant is significant (p<0.01). The regression equation for U.S.
respondents who possess prior knowledge about the health benefits and dietary
sources of omega-3 fatty acids is as follows:
FWTT = 5.722 + 0.04 * neophobia
Respondents whose prior knowledge is high exhibited on average a high
willingness to try familiar albacore dishes (score of 6 or above). The more neophobic
these respondents were, the more willing they were to try familiar albacore dishes.
The regression equation for U.S. respondents whose prior knowledge about the
health benefits and dietary sources of omega-3 fatty acids is low is as follows:
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FWTT = 6.054 - 0.15 * neophobia
Respondents with low prior knowledge exhibited on average a willingness to
try familiar albacore dishes below 6. Higher levels of neophobia among these
participants were associated with lower willingness to try, even though the dishes
(main ingredient, cooking methods and seasonings) were familiar.
In the main effects model predicting the expected liking of familiar albacore
dishes, U.S. respondents reporting at least one dietary restriction displayed higher
expected liking of familiar seafood dishes (p<0.10). Regression coefficients for
neophobia and prior knowledge were not significant. The regression equation is as
follows:
FELu = 5.378 + 0.347 * dietary restriction status

III.7.10 - Modified Models of Food Acceptance

In light of the findings of the present research, the models of food acceptance
proposed originally was modified accordingly for each cultural group (Figures 6 and
7).
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Figure 6 - Revised Model of Food Acceptance - American Consumers
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Figure 7 - Revised Model of Food Acceptance - Japanese Consumers
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CHAPTER IX - DISCUSSION

IX. 1 - Japanese Sample

The present research did not find a statistically significant gender difference in
terms of pleasure- and convenience-oriented attitudes, while it echoed the work of
Rozin et al. and Pettinger et al. (1999 and 2004, respectively) in terms of men being
less health-oriented than women. Male respondents being outnumbered by a ratio of
nearly 2:1 by female participants may have resulted in insufficient statistical power.
Differences in the wording of the items and in the format of required answers may
have resulted in different outcomes than those in previous research (Rozin et al. used
ad hoc translations in their cross-cultural study of four cultures including Japanese and
U.S cultures, while the research by Pettinger et al. pertained to French and British
cultures).
Among Japanese consumers, higher food neophobia - as measured by the 3item Crystallized Neophobia Scale - was associated with lower pleasure-oriented and
higher convenience-oriented attitudes. In the absence of previous research on the
subject, the initial assumption was that a neophobic individual would be willing to
travel to remote stores to obtain familiar foods or take time to prepare meals that meet
his/her own preferences. While this may have been the case in other countries, in
Japan convenience and food familiarity may be more strongly associated. In the Tokyo
metropolitan area especially, a large variety of food is readily available, which means
that one does not need to go far to find one's favorite food in a ready-to-eat or easy-to169

prepare form. One possible explanation of the non-significant relation between healthoriented attitudes and food neophobia is that in the mind of Japanese consumers,
healthiness and novelty are two independent features of a food. In other words, the
evolutionary purpose of neophobia may have been to avoid harmful substances as Paul
Rozin (1977) suggests, but for the contemporary Japanese consumer it is not about
avoiding unhealthy foods. The finding that health-oriented attitudes were only related
to the acceptance of familiar foods in this sample (RQ5) is consistent with this
interpretation.
Individuals with higher neophobia displayed lower food acceptance responses
regardless of the novelty of the dish presented. Willingness to try, which is more
behavioral in nature than expected liking, displayed a stronger negative correlation
with neophobia. The relationship between neophobia and acceptance of familiar foods
was usually found to be non-significant in the literature (Pliner & Hobden, 1992;
Tuorila et al., 1994). Despite the use of a back-translation approach, the Japanese
translation of the neophobia scale may thus have subtly biased the meaning of the
items towards a general negativity to foods rather than towards a negativity specific to
novel foods. Alternatively, individuals with a general negative attitude to foods may
have been more numerous among the Japanese consumers sampled than among the
North American and European individuals previously studied; whether this is due to
sampling bias or cultural difference remains to be investigated. Another interpretation
is that Japanese culture tends to be a high-context culture (c.f., Hall, 1976) where
individuals are constantly deriving meaning from implicit, contextual information. In
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this particular case, respondents may have created a mental representation of the
seafood dishes based on previous multimodal sensory experiences with albacore tuna
and the described seasonings. While the cooking methods and seasonings contributed
to the written descriptions of "familiar" dishes being rated as such, the prospect of
actually tasting the overall dish may have induced a neophobic response, as cooked or
baked albacore tuna remains relatively unfamiliar compared to its canned counterpart.
The finding by Tuorila et al. (1994) that multimodal cues enhanced acceptance of
familiar foods, while they decreased that of novel foods, was probably due to the fact
that everything in the familiar foods (cooking method, ingredients and combination
thereof, as well as overall appearance) was familiar.
Previous research on Western populations (c.f, Kahkonen & Tuorila, 1998;
Tuorila, Andersson, Martikainen, & Salovaara, 1998; Aaron, Mela, & Evans, 1994)
suggested that written information would moderate the relation between food attitudes
(esp. health-oriented attitudes) and food acceptance variables. The present research did
not find such interactions. Instead, written information on health benefits and dietary
sources of omega-3 fatty acids had a direct, albeit marginal (p<0.10), impact on
willingness to try novel foods and no effect on other food acceptance variables.
Willingness to try was also marginally affected by pleasure-oriented attitudes, but not
by the other food attitudes examined. Consequently, health-oriented Japanese
consumers may not respond to health-related written communication differently from
individuals who are not health-oriented. Furthermore, the influence of written
communication on the food acceptance of Japanese consumers appears to be minimal,
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according to the present research. Pleasure-oriented attitudes may play a more
important role than health-oriented attitudes among the Japanese consumers, although
this remains to be investigated in further studies.
The present research assessed the binary relationships between the following
variables in terms of their impact on food acceptance: prior knowledge on health
benefits and dietary sources of omega-3 fatty acids, written information on this same
topic, and food attitudes. As these relationships were not systematically studied
previously, the present findings provided interesting insights. For example, it appears
that prior knowledge did not enhance nor reduce the impact of written information on
food acceptance. Neither prior knowledge nor food attitudes were found to
significantly affect the acceptance of novel foods among the Japanese participants
sampled. The presence of written information did not affect Japanese consumers'
acceptance of familiar or novel dishes. Since the written information did not mention
its source (expert in nutrition, article in the media, manufacturer's marketing
message), it is possible that Japanese consumers were uncertain about the reliability of
the information and assumed by default that the source had relatively low credibility.
Consequently, the information deemed to come from a low-credibility source may not
have been sufficiently persuasive (c.f., Hovland and Weiss, 1951) to alter acceptance.
In sum, most findings about the acceptance of familiar foods were unexpected.
Several of the variables hypothesized to affect the acceptance of novel foods were
found to do so, albeit through slightly different pathways (e.g., direct impact rather
than moderation or mediation effect). Notably, however, neophobia was the only
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variable affecting expected liking of novel foods. Contrary to what was initially
hypothesized, prior knowledge, food attitudes and written information were not related
to expected liking of novel foods.

IX.2 - U.S. Sample

Contrary to results from the Japanese sample, there was no direct relationship
between neophobia and food acceptance among U.S. consumers. A possible
explanation for the failure of detecting a relation between neophobia and acceptance
of novel dishes is that U.S. consumers may have viewed the survey questions as being
hypothetical, as they knew that their responses would not be tied to any commitment
to taste actual seafood dishes. The fact that U.S. culture is low-context relative to
Japanese culture may have contributed to this perception as well, as written
descriptions of dishes were insufficient in evoking a realistic mental representation of
the food. The novelty level of the described dishes thus may not have triggered a
neophobic response.
The sampling bias favoring U.S. individuals who were motivated in taking
taste tests (some of them because the Food Innovation Center usually offers cash
incentives) may also be reflected in these findings. More specifically, U.S.
respondents recruited from the FIC database may be conditioned to provide neophilictype responses in the belief that this results in higher likelihood to be selected for
subsequent compensated taste tests on seafood. The various sub-samples (FIC
panelists, PSU students, Craig's List viewers) were not tracked in the study.
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Consequently, whether FIC panelists constituted the majority of U.S. respondents
could not be verified. This finding demonstrates the importance of tracking such
information for subsequent sampling bias analyses.
Instead of a significant direct relationship, neophobia and prior knowledge may
interact to affect willingness to try familiar seafood dishes, as suggested by a
marginally significant p-value (p<0.10). Respondents whose prior knowledge was
high exhibited on average a high willingness to try familiar albacore dishes. The more
neophobic these respondents were, the more willing they were to try familiar albacore
dishes. Respondents with low prior knowledge exhibited on average a willingness to
try familiar albacore dishes below 6. Higher levels of neophobia among these
participants were associated with lower willingness to try, even though the dishes
(main ingredient, cooking methods and seasonings) were familiar. Further studies are
needed to assess this interaction.
Dietary restriction status, a covariate, was marginally related to expected liking
of familiar albacore dishes, although it was not statistically significant in other
regression models run to assess of the effect of prior knowledge and neophobia on
food acceptance. While dietary restriction is unlikely to be a key variable in the model
of food acceptance investigated, this finding may reflect a sampling bias favoring U.S.
individuals who make the deliberate choice of eating fish and avoiding some types of
other foods. Due to disk space limitations on the survey server, preliminary screener
responses that would have shed light on the proportion of consumers who did not
qualify in terms of fish consumption frequency were not retained. However, based on
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the reputation of Portland as a progressive city with citizens mindful of sustainability
and ecological issues, it is possible that the present research selected for individuals
who consume wild-caught fish (vs. farmed), avoid red meat (due to animal cruelty
issues as well as health issues), and want to differentiate themselves from the
mainstream U.S. lifestyle. The correlation among responses within each attitude
subscale was indeed lower for the U.S. sample than for the Japanese sample, which
may have resulted in the poor fit of the proposed food attitudes scale for the U.S.
sample. This lack of fit may have stemmed from the fact that ecological, sustainablelifestyle, and other philosophical issues were not represented in the instrument.
No interaction was found between written information and prior knowledge.
Written information enhanced the acceptance of familiar dishes for both those with
and without prior knowledge, which contrasted with the pattern observed in the
Japanese sample, where only WTT of novel dishes was affected. The present results
concur with Rozin's finding (1999) that U.S. consumers consider food to be a poison
as much as it is a nutrient, and that they modify their diet in the direction of what they
perceive as healthy (and more so than other cultural groups, such as Japanese
individuals). That is to say, the written information on health benefits confirmed that
the dish made with familiar seasonings and cooking method should belong to their diet
(thus enhancing acceptance), while the status of novel foods was still too close to that
of a poison to elicit higher acceptance in presence of this information. Whether written
health information is powerful enough to enhance actual consumption of familiar
albacore dishes remains to be investigated.
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Consistent with this "food as poison and nutrient" view, "lesser evil" items
indeed continue to dominate the healthy-food market (Sloan, 2008) with products that
have lower levels of fat, sugar, calories and/or sodium than their "regular"
counterparts.
In sum, independent variables expected to affect the acceptance of novel foods
were not found to be significant elements of the U.S. model. Meanwhile, the
presence/absence of written information on health benefits and dietary sources of
omega-3 fatty acids was the only variable affecting both willingness to try and
expected liking of novel albacore dishes in a statistically significant fashion.

IX.3 - Cross-Cultural Perspective

Due to the complexity of cultural differences and the difficulty in producing
strictly "equivalent" surveys (systematic criteria for equivalency being only a recent
topic of research), quantitative comparisons are not possible between the two models
of food acceptance revealed by the present data. Distinguishing artifacts (of survey
wording, survey item interpretation by participants) from actual differences in
attitudes or behavior is especially delicate.
The present research nevertheless brought to light interesting cross-cultural
differences pertaining to how human beings use survey instruments and how they
relate to food.
Japanese and American consumers were found to use the 7-point scale of
familiarity in similar ways, although cross-cultural differences were observed for the
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responses scales of willingness to try and expected liking, as well as for the factor
structure of the scales of Crystallized Food Neophobia and
Health/Pleasure/Convenience-oriented Food Attitudes. In addition, written
information on health benefits of omega-3 fatty acids (DHA for Japanese respondents)
had a different impact depending on culture (effect on familiar vs. novel foods).
U.S. consumers appeared to have concepts of health, pleasure and convenience
that differed from those of Japanese consumers, resulting in a poor fit of the proposed
food attitudes scale to the U.S. data. Several cultural or country-specific variables may
play a role in such difference: the dominant diet of the country (fish-based in Japan,
meat-based in the U.S.), the availability and variety of seafood items, and "avoiding
unhealthy food" approach in the U.S. vs. "eating style and habits" approach in Japan
(Akamatsu, Maeda, Hagihara, & Shirakawa, 2005).
The U.S. and Japanese models differed notably. In the U.S. model, only the
acceptance of familiar albacore dishes was influenced, and only by prior knowledge
and/or written information on health benefits of omega-3 fatty acids. The final
Japanese model was more complex and involved neophobia and food attitudes among
the independent variables, while the acceptance of both novel and familiar albacore
dishes was part of the model. The U.S. model seems to involve declarative knowledge
and external information (consistent with low-context culture), while the Japanese
model contains "internal" variables (consistent with high-context culture).
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IX.4 - Contributions
The present research provides new insights on neophobia, attitudes toward
foods and food acceptance through a systems approach. It also represents one of the
first integrative attempts at validating a new scale of food neophobia and quantifying
relationships between culture, food attitudes, food neophobia and food acceptance.
Acceptance of novel foods and that of familiar foods were found to be under
the influence of different variables, both within a culture and across cultures. This
suggests that consumers form different concepts for familiar and novel foods, and that
these may differ across cultures.

IX.4.1 - Implications For Researchers

The present research pointed out the challenges of constructing a scale that is
reliable and valid within a culture AND also measures the same construct across
cultures. It is also a challenge to determine whether different cultures possess the same
construct at all.
Each culture develops a relationship to food that is constantly evolving and is
influenced by extraneous variables such as attitudes or moral beliefs (religion, concern
for environment, etc), which in turn shapes concepts of novelty/familiarity as it
interacts with food variety and availability. As the wealth of a country and its food
supply improve, the universal survival function of neophobia, while still driving some
food acceptance and consumption decisions, may become less prominent.
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In sum, viewing neophobia under angles other than pure survival is thus likely
to lead to innovative theories. Comparing cultures in this endeavor without first
acknowledging and defining what makes a food novel/familiar in each culture or
across cultures, however, is likely to lead to limited and misleading interpretation of
research results. Given the complexity and number of variables involved, only a
systems approach can begin to shed light on the patterns of influence among them.

IX.4.2 - Implications for Practitioners

The present study suggests that written communication on health benefits - in
advertisements on food product or in popular magazine articles - may encourage
repeat purchase of familiar seafood dishes by enhancing willingness to try and
expected liking among U.S. consumers. Among Japanese consumers, written
communication may have a marginal impact unless it originates from a source that is
perceived to be credible (e.g., medical authorities, nutritionists, academic researchers).
In Japan, written communication may require complementation with a
different message on a different medium (e.g., emphasis on good taste through product
sampling or loyalty program) to enhance the acceptance of novel foods. In the U.S.,
the challenge would be to convince consumers to try a novel food until it becomes
familiar, at which point written communication on health benefits can be used to
maintain repeat purchase.
The present research and subsequent follow-up studies, by suggesting ways in
which culturally specific aspects of neophobia can be overcome with appropriate
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marketing strategies, have the potential to improve the ability of food companies to
target variants of a particular food product to different cultural markets.
IX.4.3 - Limitations
The construct of neophobia as proposed initially was not validated in its
entirety. Broad, positive early experience with foods during pre-adolescence and
search for novelty/familiarity balance and carefully prepared novel food, as measured
by the subscales "Childhood" and "Balance", respectively, did not fit the data from the
sampled respondents. The items within each of these proposed subscales may have
measured different constructs that are only partly related to food neophobia. For
example, some items in the Balance subscale may have measured a more general quest
for variety (including variety in familiar foods sampled) than an avoidance of novel
foods.
Only the few items pertaining to anxiety/pessimism toward novel foods were
found to be valid in both cultural groups. Whether these three items, which are similar
to one another and may not have captured the range of variability in food neophobia,
are a comprehensive measure of food neophobia is therefore brought into question.
The finding that food neophobia, as measured by these three items, was not related to
the acceptance of novel foods among U.S. consumers, while being related to food
acceptance regardless of novelty among Japanese respondents, appears to support this
concern.
Further research on the facets of food neophobia (its genetic, environment- and
experience-based components) and its measurement is warranted. How to differentiate
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food-specific neophobia from general neophobia requires further investigation also. A
study dedicated to scale development, with a separate sample of U.S. and Japanese
consumers, conducted prior to the validation of food acceptance models, would allow
researchers to explore the constructs of interest in more depth and start with more
relevant scales before the model validation stage.
While seafood is routinely consumed in Japan, in the U.S., seafood is
consumed in a more deliberate fashion. The study's recruitment criteria pertaining to
seafood consumption thus may have disproportionately selected U.S. individuals who
follow specific dietary restrictions (e.g., no red meat) and thus may have concepts of
novelty/familiarity and attitudes that differ from the general population. Unlike
Maximum Likelihood Analysis, Principal Components Analysis (PCA) may have
yielded a factor structure that best fits the U.S. food attitude data; however, due to the
Likert-scale response format used in this study, the error of measurement is such that
confidence in the quality of the outcome of the PCA would be low. Another
alternative approach might be to use cluster analysis.
The web-based format of the survey also selected for computer-literate, welleducated respondents. In addition, the ethnic distribution of U.S. respondents is
different from that of the whole U.S. population. The Hispanic community may have
been under-represented because it consists of a relatively large proportion of
immigrants who were born and raised outside of the U.S., whereas survey
participation criteria included being born in the U.S. and having lived most of one's
childhood in the U.S.
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Consequently, the results of the present study may have limited potential for
generalization beyond seafood products and college-educated urban communities (in
Japan and the U.S.A.) located near coastal areas.

IX.4.4 - Future Research Opportunities
The construct of neophobia and/or concepts of novelty are likely to vary across
cultures and warrant further study, and additional neophobia scale validation studies in
different countries need to be conducted.
Different food groups may elicit different acceptance responses, and neophobia
may influence this acceptance differently than was the case for seafood dishes,
suggesting additional research opportunities.
Applied marketing research involving in-store decision-making studies or
studying the impact of different health-related messages on purchase intent, conducted
in various countries, will bring further insight on which messages and communication
media are most efficient in a given country, and on what type of product (novel or
familiar).
The present research thus opens the way to a multitude of cross-cultural
follow-up studies. Evidence is presented supporting the use of a systems approach in
future studies in order to increase the potential for high-level insights.
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IX.4.5 - Conclusion
The present dissertation research revealed patterns of relationships between
neophobia, food attitudes, prior knowledge and written information that were mostly
unexpected in the context of previous findings reported in the literature. In particular,
Japanese and U.S. consumers differed in the way they used written information to
guide their food acceptance responses. Japanese consumers tended to use the
information to guide their willingness to try novel albacore dishes. By contrast, among
U.S. consumers, the acceptance of familiar dishes (willingness to try and expected
liking) is enhanced by written information.
Such insights would not have been possible without a multi-disciplinary
perspective and an integrative approach. As the various fields of science continue to
accumulate knowledge and theories, a systems approach is now essential to extract
commonalties between fields, pinpoint "localized" patterns and lead the way to
actionable applications.
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Appendix A - Recruitment Flyer
Looking for Japanese and US participants in a cross-cultural survey-based study
on attitudes towards new foods
If you correspond to all three of the following:
•

Japanese (born and raised in Japan until the age of 15) OR American (born and raised in
the U.S. until the age of 15)

•

Above 18 years old

•

Eating fish at least once a month,

you are invited to participate in a survey conducted at Portland State University (PSU) by a
doctoral student.
Survey will be distributed on the PSU campus in downtown Portland and in some grocery
stores in the Portland area. Participants will be entered in a sweepstake with two winners
per 100 participants, each of whom will receive a $50.00 gift certificate.
To see if you qualify for the study, you will be asked a few questions beforehand.
Please contact Koei at Portland State University by phone at 503-725-4995 or by e-mail at
kacoust@sysc.pdx.edu
if you are interested in participating.
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Appendix B - Preliminary Questionnaire
Preliminary Questionnaire for Cross-Cultural Study on Attitudes Towards New Foods
conducted by Koei Kudo, Ph.D. student at Portland State University in the Systems Science
Ph.D. Program
The researcher, Koei Kudo, is interested in the attitudes towards new foods of consumers who
have Japanese or American cultural backgrounds. She is recruiting an equal number of men
and women above the age of 18 who eat seafood. The study itself consists of a survey on
eating patterns of seafood products/dishes and attitudes towards foods; participants will be
entered in a sweepstake where two winners will each receive a $50.00 gift certificate
redeemable at a supermarket.
If you are interested in participating in the survey, the researcher needs to ask you a few
preliminary questions to see if you would correspond to the study's recruitment criteria above.
All information you provide (in the present preliminary questionnaire and for the study) will
be kept confidential. If you have any questions while you are filling this form, please do not
hesitate to ask the researcher.
PRELIMINARY QUESTIONNAIRE (5 questions):
1. What year were you born?:
2. What is your gender?:
3. In which country were you born?:
4. During the first 15 years of your life, how many years did you live in the following
countries? (please write answers below)
In the U.S.A.:
In Japan:

years.
years.

In countries other than Japan and the U.S.:

years.

5. How often do you eat fish? (please check the box corresponding to your answer)
•
•
•

never eat
eat less than once a month
eat once a month or more often

Once you have finished answering the questions above, please give this sheet to the
researcher so that she can determine if you qualify for the study.
Thank you for filling out this preliminary questionnaire!
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Appendix C - Informed Consent Document
INFORMED CONSENT
You are invited to participate in a research study conducted by Koei Kudo from
Portland State University, in the Systems Science Ph.D. Program. The researcher
hopes to learn about the attitudes of Japanese and American consumers towards new
foods, in particular seafood.
The study itself consists of a survey on eating patterns of seafood products/dishes and
attitudes towards foods; participants will be entered in a sweepstake where two
winners will each receive a $50.00 gift certificate redeemable at a supermarket.
The study is being conducted in partial fulfillment of the requirements for a doctoral
degree, and is under the supervision of Dr. Nancy Perrin. You were selected as a
possible participant in this study because:
• You are EITHER Japanese (born and raised in Japan for at least 10 years
out of the first 15 years of life) OR American (born and raised in the U.S. for
at least 10 years out of the first 15 years of life)
• You are more than 18 years old
• You eat fish at least once a month
If you decide to participate, you will be asked to fill out a paper-and-pencil survey
consisting of questions on eating patterns of seafood products/dishes and attitudes
towards foods. While participating in this study, it is possible that you feel
uncomfortable giving out personal information; however, such information will be
kept confidential, since your name will not be associated to the answers you provide.
You may not receive any direct benefit from taking part in this study; however, the
study may help to increase knowledge on eating patterns and attitudes toward new
foods of consumers from different culture. In addition, participants will be entered in a
sweepstake where one winner per 50 participants will win a $50.00 supermarket gift
certificate.
Any information that is obtained in connection with this study and that can be linked
to you or identify you will be kept confidential. For the sole purpose of contacting you
if you win a gift certificate in the sweepstake, the researcher will ask you to write your
name and contact information (telephone number/ e-mail address) on a paper stub to
be placed in the sweepstake drawing box; in this way, your identity will not be linked
to any information you provide in the survey. The information related to the survey
will be kept confidential by using participant code numbers instead of names; the
drawing box and survey materials will be kept in separate locations in the researcher's
locked office.
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Your participation is voluntary. You do not have to take part in this study, and it will
not affect your relationship with Portland State University. You may also withdraw
from this study at any time without affecting your relationship with Portland State
University.
If you have concerns or problems about your participation in this study or your rights
as a research subject, please contact the Human Subjects Research Review Committee,
Office of Research and Sponsored Projects, 111 Cramer Hall, Portland State
University, 503-725-8182. If you have questions about the study itself, contact Koei
KUDO or her dissertation advisor Dr. Nancy Perrin (see contact information below).
Ms. Koei Kudo
Systems Science Ph.D. Program
Portland State University
P.O. Box 751,
Portland, OR 97207-0751
Telephone: 503-725-4995
E-mail: kacoust@sysc.pdx.edu

Dr. Nancy Perrin
School of Nursing
Oregon Health & Science University
3181 S.W. Sam Jackson Park Rd.
Portland, Oregon 97201-3098
Telephone: 503-494-2903
E-mail: perrinn@ohsu.edu

Your signature indicates that you have read and understand the above information and
agree to take part in this study. Please understand that you may withdraw your consent
at any time without penalty, and that, by signing, you are not waiving any legal claims,
rights, or remedies. The researcher should provide you with a copy of this form for
your own records.

Signature

Date

Name (print)
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Appendix D - Survey on Eating Habits & Seafood/Fish Consumption
1. Please indicate which of the items below correspond to your dietary habits, principles
and/or restrictions (check all boxes that apply):
•
•
•

•

No specific dietary constraint or principle
Vegan
Vegetarian (i.e., do not eat meat, poultry, nor fish)

Following religious principles pertaining to non-consumption of fish or of certain
types of fish - if you selected this answer, please indicate whether you eat albacore tuna and
salmon:
Yes (at least one type of dish or product form each)

•
•

•

No

Do not know

Allergy to fish
Allergy to shellfish

Allergy to some foods or food ingredients other than seafood - ifvou selected this
answer, please indicate which type of food(s) you are allergic to:

•
•
•
•
•
•

Low-calorie diet
Low-fat diet
Low-cholesterol diet
Low-salt (low-sodium) diet
Lactose-free diet
Gluten-free diet

•

Other type of dietary constraint and/or principle - please indicate what type(s):

2. How often do you eat fish? (please check the box below corresponding to your answer)
D

•
•
•
•
•

never eat
eat less than once a month
eat 1 or 2 times a month
eat 3 or 4 times a month
eat 2 or 3 times a week
eat more than 3 times a week

Next, we would like to have some information about your cultural background.
3. Please indicate your country of birth:
4. During the first 15 years of your life, how many years did you live in the following
countries? (please write answer below)
In the U.S.A.:
years.
In Japan:
years.
In countries other than Japan and the U.S.:
years.
5. During the past 10 years, how many years did you live in the following countries?
In the U.S.A.:
years.
In Japan:
years.
In countries other than Japan and the U.S.:
years.
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6. How many of your grandparents are of Japanese descent? (please circle your answer):
None
1 2
3
4
Don't know
7. How many of your parents are of Japanese descent? (please circle your answer):
None
1
2
Don't know

We would now like to know your opinions about food.
8. For each of the following statements (which refer to experiences and situations in your
country of birth), circle the number corresponding to your degree of agreement:
Strongly
Disagree
When I was a child, my
parents/caregivers introduced
me to foods from foreign
countries
When remembering places I
visited in the past, I think
fondly about the foods typical
of those regions
My parents/caregivers made it
so that food was often a source
of positive experiences
I enjoy trying unusual foods
when I know that quality and
care went into it
I am willing to try any food
with strange combinations of
ingredients and seasonings, as
long as it is well-made
If I had the opportunity to
taste a range of familiar and
novel foods, I would choose to
eat familiar foods
I enjoy eating a balanced
selection of new and familiar
foods
The prospect of trying a new
food makes me anxious
I generally avoid new or
unusual foods because I don't
want to be disappointed by
theirtaste
Unfamiliar foods are not likely
to be enjoyable

1

Moderate
ly
Disagree

2

Slightly
Disagree

Neutral

Slightly
Agree

Moderate
ly
Agree

Strongly
Agree

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

3

4

5

6

7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

*In this survey, familiarity with a food relates to how often you actually ate the food in the past.
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9. Please rate each of the following statements by circling the number corresponding to your
level of agreement:
Strongly
Disagree
In general, I try to eat foods that
are said to have positive effects
onhealth
I choose what I eat according to
what the media say on the
health benefits of foods
I check the nutrition labels of
foods with the purpose of
choosing foods that are good
formyhealth
I follow nutritional guidelines
when I choose what foods to
consume
I have many positive memories
aboutfoods
I choose foods based mostly on
whether they are likely to be
pleasurable
Both rich and healthy foods can
be tasty and enjoyable
Enjoying food is one of the
most important pleasures in my
life
Given my lifestyle, I tend to
choose products that do NOT
take time to prepare
I usually buy foods that are
readytoeat
Convenience is an important
criterion when I choose what to
eat
I am willing to take time to buy
liked foods in stores located far
away

Moderate
ly
Disagree

Slightly
Disagree

Neutral

Slightly
Agree

Moderate
ly
Agree

Strongly
Agree

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

3

4

5

6

7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Since we are interested in what type of foods you like or eat frequently, we would have some
questions about your EATING HABITS (see below).
10. How much do you like fish in general? (check the appropriate box below)
Dislike
Very Much

Dislike
Moderately

Dislike
Slightly

Neither
Like nor
Dislike

Like
Slightly

Like
Moderately

Like
Very Much

•

•

•

•

•

•

•
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11. Among the seafoods below, which ones have you eaten at least once in the past year? Note: words in parentheses + italic are the Japanese names offish.
•
•
•
•
•
•
•
•
•

Salmon (sake)
Trout (masu)
Mackerel (saba)
Sardine (iwashi)
Black Cod/Sablefish
(gindara)
Herring (nishin)
Yellowtail (hamachi)
Mahi-Mahi
Tuna (maguro)

•
•
•
•

Swordfish (kajiki)
Opah
(manbou/mandai)
Shark (same)
Halibut/ Sole/ Flounder
(hirame)
• Rockfish/ Red snapper/
Rock Cod (mebaru/
fuedai/kasago)
• Lingcod (kinmutsu/
ainame)

• Sturgeon (choozame)
• Pacific Cod/ Alaska
Pollock/ Pacific Whiting
(madara/tara/
shirogisu)
• Skate
(gangiei/kasube)
• Seabass (suzuki)
• Tilapia (tirapia)
• Catfish (namazu)
• Carp (/co/)

12. How often do you eat the following types of fish products? (for each fish item in the left
column of the table, check the box corresponding to your answer)
Not
sure if
ate
before

Never eat

Less
than
once a
month

1or2
times a
month

3or4
times a
month

2or3
times a
week

More
than 3
times a
week

•

•

•

•

•

•

•

D

•

•

•

•

•

•

Seafood carpaccio
(thin slices served
rare, or marinated for
1-2 days; seasoned)

•

D

•

•

•

•

•

Canned fish in water,
oil, or vegetable broth

•

•

•

•

•

•

•

Canned fish with
seasonings other than
just water, oil, and/or
vegetable broth

•

•

•

•

•

•

•

•
•
•

•
•
•

•
•
•

•
•
•

•
•
•

•
•
•

•
•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•
•

•
•
•

•
•
•

•
•
•

•
•
•

•
•
•

•
•
•

Sushi
Sashimi

Smoked fish
Fish in brine (suzuke)
Fish steak/fillet
(cooked from fresh,
frozen and/or
marinated state)
Fish burger (cooked
from frozen/fresh
state)
Fish sausage (cooked
from fresh, frozen or
vacuum-packed state)
Breaded fish sticks or
"nuggets"
Reheated frozen
dinners containing fish
Other - please describe:
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13. For each seasoning ingredient below, indicate how often it is used in fish dishes you
consume (circle one answer per ingredient). — Note: words in parentheses + italic correspond to
Japanese terms.
Seasoning Ingredient
Mayonnaise
Soy sauce
Garlic/ onion/ shallot/ green
onion
Ketchup/ tomato sauce

Frequency in FISH dishes you consume
Never
Sometimes Often
Rarely
Never
Sometimes Often
Rarely
Sometimes Often
Never
Rarely
Never

Rarely

Sometimes

Often

Rice wine (sake/ mirin)
Sugar
Barbecue sauce
Sesame...
Vinegar...
Lemon juice / squeezed
lemon
Worcestershire sauce
(tonkatsu/uusutaa sauce)
Mustard
Ginger
Sour cream / creme fraiche
Soybean paste (miso)
Broth made with seaweed,
dried bonito flakes, and/or
shiitake mushrooms (dashi)
Curry powder
Chili pepper
Rosemary, marjoram, thyme,
sage, or Herbes de Provence
Dill
Paprika
Other herbs/spices- please
describe:

Never
Never
Never
Never
Never
Never

Rarely
Rarely
Rarely
Rarely
Rarely
Rarely

Sometimes
Sometimes
Sometimes
Sometimes
Sometimes
Sometimes

Often
Often
Often
Often
Often
Often

Never

Rarely

Sometimes

Often

Never
Never
Never
Never
Never

Rarely
Rarely
Rarely
Rarely
Rarely

Sometimes
Sometimes
Sometimes
Sometimes
Sometimes

Often
Often
Often
Often
Often

Never
Never
Never

Rarely
Rarely
Rarely

Sometimes
Sometimes
Sometimes

Often
Often
Often

Never
Never
Never

Rarely
Rarely
Rarely

Sometimes
Sometimes
Sometimes

Often
Often
Often
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14. For each type of preparation/cooking method below, indicate how often it is used in fish
dishes you consume (circle one answer per preparation/cooking method).
Please read the following before answering the question:
• If the dish is made with fresh/frozen/marinated fish that is oven-baked, please choose
"Baked".
• If the dish is prepared through microwave reheating of a pre-cooked product (let's say
deep-fried), choose "Deep-fried".

Preparation/cooking method
Grilled/broiled
Baked
Steamed
Sauteed/ pan-fried
Simmered in broth, stock or
sauce
Deep-fried
Microwaved
Smoked
Pickled
Canned

Frequency
Never
Never
Never
Never
Never
Never
Never
Never
Never
Never

of use in fish
Rarely
Rarely
Rarely
Rarely
Rarely
Rarely
Rarely
Rarely
Rarely
Rarely

dishes you consume
Sometimes Often
Sometimes Often
Sometimes Often
Sometimes Often
Sometimes Often
Sometimes
Sometimes
Sometimes
Sometimes
Sometimes

Often
Often
Often
Often
Often

15. How often do you eat dishes containing the following fish products? (for each fish
mentioned in the left column of the table, place check mark corresponding to your answer)

CANNED
salmon
NON-canned
salmon
CANNED tuna
NON-CANNED
tuna

1 or 2
times a
month

3or4
times a
month

2 or 3
times a
week

More
than 3
times
a
week

•

•

•

•

•

•
•

•
•

•
•

•
•

•
•

•
•

•

•

•

•

a

•

Not sure
if ate
before

Never
eat

•

•

•
•
•

Less
than
once a
month
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16. How often do you eat dishes containing the following species of tuna? (for each fish
mentioned in the left column below, check the box corresponding to your answer)
Not
sure if
ate
before
Bluefin tuna
(kuro- maguro/
honmaguro)
Yellowfin/
Bigeye/ Ahi tuna
(kihada/ mebachi)
Bonito/ skipjack
(katsuo)
Albacore tuna Northern Pacific
albacore (kita
taiheiyou no shiro
maguro)
Tombo tuna Southern Pacific
albacore (minami
taiheiyou no shiro
maguro)

Never
eat

Less
than
once a
month

1 or 2
times a
month

3 or 4
times a
month

2 or 3
times a
week

More
than 3
times a
week

•

•

•

•

•

a

•

•

•

•

•

•

a

•

•

•

•

•

•

a

•

•

•

•

•

•

a

•

•

•

•

•

•

a

•

Now, we would like to ask you a few questions about the composition and nutritional content of

foods.
17. Do you usually check the ingredient lists of food products you consume?
Yes
No
"^ If answer is "No", go directly to Question 19.
18. For what purpose(s) do you check ingredient lists? Rank the purposes below according to
their importance when you choose a food, " 1 " being the most important, "2" the next most
important, etc.
RANK:
To verify the presence/absence of animal products
To verify the presence/absence of preservatives and chemical names
To get an idea of the nutritional content of the product
To get an idea of the health benefit of the product
To get an idea of what the product may taste like
To verify that the food does not contain ingredients I am allergic to
To verify that the food follows my dietary constraints/principles (other than
allergy or vegan/vegetarian)
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19. What health benefits do you look for IN FOODS? Rank the following health benefits
according to how important they are to you, " 1 " being the most important, "2" the next most
important, etc.
RANK:
Lower risk of osteoporosis
Lower risk of heart disease
Prevention of high blood pressure
Prevention of depression
Prevention of asthma
Lower risk of cancer
Prevention of obesity
Lower risk of Alzheimer disease
Control of cholesterol level
Beneficial effects on rheumatoid arthritis, psoriasis, ulcerative colitis

20. Have you read or heard about "omega-3 fatty acids"? {please circle answer)
Yes
No
-> If answer is "No", go directly to Question 22.
21. Among the foods listed below, which ones do you think are high in omega-3 fatty acids?
(check all that apply):
•
•
•
•

Beef
Chicken
Pork
Lamb

•
•
•
•

Coconut oil
Garlic
Corn oil
Broccoli

•
•
•

Halibut
Salmon
Tuna

•

Sole

•

Don't know

22. Do you think omega-3 fatty acids are bad or good for health? {please circle answer)
Bad for health

Good for health
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Neither good nor bad for health

Next, we would like to have your opinion about albacore tuna and salmon dishes.
23. Imagine that albacore tuna or salmon is the main ingredient of a dish. For each dish in the
table below, please answer each question (how familiar are you with it, etc.) using a number
between 1 and 7. with 1 being "not at all" and 7 being "very much".
Notes:
• When fish is mentioned with "** seasoning" (for example "mayonnaise seasoning"), this
means the seasoning contains "**" (mayonnaise in our example) as its main ingredient.
• In this survey, familiarity with a food relates to how often you actually ate the food in the
past.
How familiar are
you with such a
dish?
Not
Very
At All
Much
12 3 4 5 6 7

How willing would
you be to try such a
dish?
Not
Very
At All
Much
12 3 4 5 6 7

I

I

I

I

I

I

I I

I

I

I

I

How much would
you expect to like it?
Not
Very
At All
Much
1 2

3

4

5

I ...I

I.

I J

L I

Canned albacore tuna
Canned salmon
Smoked albacore tuna
Smoked salmon
Steamed albacore tuna
Steamed salmon
Grilled albacore tuna
Grilled salmon
Albacore tuna with
mayonnaise seasoning
Salmon with mayonnaise
seasoning
Albacore tuna with rice wine
(sake/ mirin) seasoning
Salmon with rice wine (sake/
mirin) seasoning

Finally, we would like to ask you about some DEMOGRAPHIC information.
24. What is your GENDER? (please circle response):

25. In which YEAR were you born?:
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Female

Male

6

7

1 .1

What is the level of education you have had the opportunity to complete? (check one box):
U
•
•
•
•
•

Grade school or middle school
High school
Some college or technical degree
Bachelor's degree
Some graduate school
Graduate degree (e.g., Master's, Ph.D.)

27. Including yourself, how many people live in your household?
28. Are you the principal grocery shopper in your household? (circle response below)
Yes

Share responsibility
equally with another
person

No

29. Which of the following categories corresponds to your household's annual income? (check
one box)
•
•
•
•
•
•
•

0 to $14,900
$15,000 to $24,900
$25,000 to $34,900
$35,000 to $49,900
$50,000 to $74,900
$75,000 to $100,000
over $100,000

30. What is your ethnicity? (check all that apply)
•
•
•
•
•
•
•

Hispanic or Latino
American Indian / Alaska Native
Asian
Native Hawaiian or Other Pacific Islander
Black or African-American
White
Decline to respond
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Appendix E - Fish Dish Stimuli for Phases A/B
Main ingredient kept constant = albacore tuna
> Cooking Methods (C1-4)
• Novel across cultures:
• NCl=smoked
• NC2=steamed
• Familiar across cultures:
• FCl=grilled
• FC2=baked
> Seasoning clusters which include 2 ingredients each (Sl~6):
• Japanese style (familiar to Japanese)
Jl=seaweed (kombu) and dried bonito flakes (katsuobushi)
J2=rice wine (mirin) and soybean paste (miso)
American (western) style (familiar to Americans):
Al=rosemary and garlic
A2= lemon and dill
Unfamiliar across cultures
Ul=coriander and cumin
U2=mustard and paprika
Every subject is presented with 4*6=24 fish dish stimuli, which are the same for all
respondents. What is considered a familiar or novel dish is dependent on the culture of the
respondent, as follows:
> For Japanese subjects,
• Familiar foods will be fish cooked with familiar cooking methods and
Japanese-style seasonings {FC 1 or 2}+{J 1 or 2} - 4 dishes
• Novel foods will be {NC 1 or 2}+{U 1 or 2} - 4 dishes
• American-style dishes ({FC 1 or 2}+{A 1 or 2}) are expected to be unfamiliar
to the Japanese, although less than the novel food stimuli (due to influence of
American culture) - 4 dishes
> For Americans,
• Familiar foods will be fish cooked with familiar cooking methods and
American-style seasonings {FC 1 or2}+{A 1 or 2} - 4 dishes
• Novel foods will be {NC 1 or 2}+{U 1 or 2} - 4 dishes
• Japanese-style dishes ({FC 1 or 2}+{J 1 or 2}) are expected to be unfamiliar to
Americans, to the same extent as the novel food stimuli - 4 dishes
"Mixed stimuli" (familiar cooking method and unfamiliar seasonings, or vice versa)
will permit to separate the effect of the cooking methods from that of the seasoning
cluster.
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Appendix F - Phase A Survey (Information Group 2)
1. Please indicate which of the items below correspond to your dietary habits, principles
and/or restrictions (check all boxes that apply):
•
•
•

No specific dietary constraint or principle
Vegan
Vegetarian (i.e., do not eat meat, poultry, nor fish)

D Following religious principles pertaining to non-consumption of fish or of certain
types of fish - if you selected this answer, please indicate whether you eat albacore tuna and
salmon:
Yes (at least one type of dish or product form each)
No
Do not know
•
•

•

Allergy to fish
Allergy to shellfish

Allergy to some foods or food ingredients other than seafood - if you selected this
answer, please indicate which type of food(s) you are allergic to:

•
•
•
•
•
•

Low-calorie diet
Low-fat diet
Low-cholesterol diet
Low-salt (low-sodium) diet
Lactose-free diet
Gluten-free diet

•

Other type of dietary constraint and/or principle - please indicate what type(s):

2. How often do you eat fish? (please check the box below corresponding to your answer)
•
•
•
•
•
•

never eat
eat less than once a month
eat 1 or 2 times a month
eat 3 or 4 times a month
eat 2 or 3 times a week
eat more than 3 times a week

Next, we would like to have some information about your cultural background.
3. Please indicate your country of birth:
4. During the first 15 years of your life, how many years did you live in the following
countries? (please write answer below)
In the U.S.A.:
years.
In Japan:
years.
In countries other than Japan and the U.S.:
years.
5. During the past 10 years, how many years did you live in the following countries?
In the U.S.A.:
years.
In Japan:
years.
In countries other than Japan and the U.S.:
years.
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6. How many of your parents are of Japanese descent? (please circle your answer):
None
1
2
Don't know
We would now like to know your opinions about food.
7. For each of the following statements (which refer to experiences and situations in your
country of birth), circle the number corresponding to your degree of agreement:

When I was a child, my
parents/caregivers introduced
me to foods from foreign
countries
When remembering places I
visited in the past, I think
fondly about the foods
typical of those regions
My parents/caregivers made
it so that food was often a
source of positive
experiences..
I enjoy trying unusual foods
when I know that quality and
care went into it
I am willing to try any food
with strange combinations of
ingredients and seasonings,
as long as it is well-made..
If I had the opportunity to
taste a range of familiar and
novel foods, I would choose
to eat familiar foods
I enjoy eating a balanced
selection of new and familiar
foods
The prospect of trying a new
food makes me anxious
I generally avoid new or
unusual foods because I don't
want to be disappointed by
theirtaste
Unfamiliar foods are not
likely to be enjoyable

Strongly
Disagree

Moderate
ly
Disagree

Slightly
Disagree

Neutral

Slightly
Agree

Moderate
ly
Agree

Strongly
Agree

1

2

3

4

5

6

7

3

4

5

6

7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

3

4

5

6

7

3

4

5

6

7

3

4

5

6

7

3

4

5

6

7

1

2

1

1
1

2

2
2

"In this survey, familiarity with a food relates to how often you actually ate the food in the past.
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8. Please rate each of the following statements by circling the number corresponding to your
level of agreement:
Strongly
Disagree
In general, I try to eat foods
that are said to have positive
effects on health
I choose what I eat
according to what the media
say on the health benefits of
foods...
I check the nutrition labels
of foods with the purpose of
choosing foods that are
good for my health
I follow nutritional
guidelines when I choose
what foods to consume
I have many positive
memories about foods
I choose foods based mostly
on whether they are likely to
be pleasurable
Both rich and healthy foods
can be tasty and enjoyable..
Enjoying food is one of the
most important pleasures in
mylife
Given my lifestyle, I tend to
choose products that do
NOT take time to
prepare
I usually buy foods that are
readytoeat
Convenience is an important
criterion when I choose
whattoeat
I am willing to take time to
buy liked foods in stores
located far away

1

Moderate
ly
Disagree

Slightly
Disagree

Neutral

Slightly
Agree

Moderate
ly
Agree

Strongly
Agree

3

4

5

6

7

2

1

1

2

2

3

4

5

6

7

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Since we are interested in what type of foods you like or eat frequently, we would have some
questions about your EATING HABITS (see below).
9. How much do you like fish in general? (check the appropriate box below)
Dislike
sry Much

•

Dislike
Moderately

Dislike
Slightly

Neither
Like nor
Dislike

Like
Slightly

Like
Moderately

Like
Very Much

•

•

•

•

•

•
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10. Among the fish species below, which ones have you eaten at least once in the past year?
{circle all that apply)
•
•
•
•
•
•
•
•

Salmon
Trout
Mackerel
Sardine
Black Cod/ Sablefish
Herring
Yellowtail
Mahi-Mahi

•
•
•
•
•
•
•

•
•

Tuna
Swordfish
Opah
Shark
Halibut/ Sole/
Flounder
Rockfish/ Red
snapper/ Rock Cod
Lingcod

Sturgeon
Pacific Cod/ Alaska
Pollock/ Pacific
Whiting
Skate
Seabass
Tilapia
Catfish
Carp

•
•
•
•
•

11. How often do you eat dishes containing the following species of fish (non-canned)? (for
each fish listed in the left column below, check the box corresponding to your answer)
NONCANNED
FISH
Bluefin tuna

Not sure
if ate
before

Never eat

Less than
once a
month

1or2
times a
month

3or4
times a
month

2or3
times a
week

More than
3 times a
week

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

D

•

•

•

•

•

•

•

•

•

•

•

Yellowfin/
Bigeye/ Ahi
tuna
Bonito/
skipjack
Albacore/
Tombo tuna

12. How often do you eat dishes containing canned tuna? (check box corresponding to answer)

CANNED
tuna

Not sure
if ate
before

Never eat

Less than
once a
month

1or2
times a
month

3or4
times a
month

2 or 3
times a
week

More than
3 times a
week

•

•

•

•

•

•

•

Now, we would like to ask you a few questions about the composition and nutritional content of
foods.
13. Among the foods listed below, which ones do you think are high in omega-3 fatty acids?
(check all that apply):
U
•
•
•

Beef
Chicken
Pork
Lamb

•
•
•
•

Coconut oil
Garlic
Corn oil
Broccoli

•
•
•
•
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Halibut
Salmon
Tuna
Sole

•

Don't know

14. Do you think omega-3 fatty acids are bad or good for health? Even if you are not sure or have
not read/heard about omega-3 fatty acids, please try to guess, (circle one answer)
Bad for health

Good for health

Neither good nor
bad for health

Don't know

Next, we would like to have your opinion about albacore tuna dishes.
15. Imagine that albacore tuna is the main ingredient of a dish. Albacore tuna is a good source
of omega-3 fatty acids, which may:
• help lower the risk of cancer, heart disease, osteoporosis
• help prevent obesity, depression
For each dish below, please answer each question (how willing would you be to try, etc.)
using a number between 1 and 7, with 1 being "not at all" and 7 being "very much".
Note: In this survey, familiarity with a food relates to how often you actually ate the food in the past.
Albacore tuna is a good
source of omega-3 fatty acids,
which may help:
•
control cholesterol level,
•
lower the risk of cancer,
heart disease,
osteoporosis,
•
prevent obesity and high
blood pressure.
Smoked albacore tuna with
seaweed and dried bonito
flakes seasoning
Smoked albacore tuna with
rice wine and soybean
paste (miso) seasoning
Smoked albacore tuna with
rosemary and garlic
seasoning
Smoked albacore tuna with
lemon and dill seasoning
Smoked albacore tuna with
coriander and cumin
seasoning
Smoked albacore tuna with
mustard and paprika
seasoning
Steamed albacore tuna
with seaweed and dried
bonito flakes seasoning
Steamed albacore tuna
with rice wine and soybean
paste (miso) seasoning
Steamed albacore tuna
with rosemary and garlic
seasoning

How familiar are
you with such a
dish?
Not
Very
At All
Much
12 3 4 5 6 7
I I I I I I I
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How willing would
you be to try such a
dish?
Not
Very
At All
Much
12 3 4 5 6 7
I I I I I I I

How much would
you expect to like
it?
Not
Very
At All
Much
12 3 4 5 6 7
I I I I I I I

Question 15, continued.
Albacore tuna is a good
source of omega-3 fatty acids,
which may help:
• control cholesterol level,
• lower the risk of cancer,
heart disease,
osteoporosis,
• prevent obesity and high
blood pressure.
Steamed albacore tuna
with lemon and dill
seasoning
Steamed albacore tuna
with coriander and cumin
seasoning
Steamed albacore tuna
with mustard and paprika
seasoning
Baked albacore tuna with
seaweed and dried bonito
flakes seasoning
Baked albacore tuna with
rice wine and soybean
paste (miso) seasoning
Baked albacore tuna with
rosemary and garlic
seasoning
Baked albacore tuna with
lemon and dill seasoning
Baked albacore tuna with
coriander and cumin
seasoning
Baked albacore tuna with
mustard and paprika
seasoning
Grilled albacore tuna with
seaweed and dried bonito
flakes seasoning
Grilled albacore tuna with
rice wine and soybean
paste (miso) seasoning
Grilled albacore tuna with
rosemary and garlic
seasoning
Grilled albacore tuna with
lemon and dill seasoning
Grilled albacore tuna with
coriander and cumin
seasoning
Grilled albacore tuna with
mustard and paprika
seasoning

How familiar are
you with such a
dish?

How willing would
you be to try such a
dish?

How much would
you expect to like
it?

Not
At All
1 2
I I

Not
At All
1 2

Not
At All
1 2
I I

3
I

4
I

5
I

Very
Much
6 7
I I

212

3

4

5

Very
Much
6 7

I I I I I I I

3
I

4
I

Very
Much
5 6 7
I I I

16. For each ingredient below, please answer each question (how willing would you be to try,
etc.) using a number between 1 and 7. with 1 being "not at all" and 7 being "very much".
How familiar are you
with such a dish?
Not
At All
1 2

I

I

3

4

5

Very
Much
6 7

I

I

I

I I

How willing would
you be to try such a
dish?
Not
At All
1 2

I

I

3

4

5

Very
Much
6 7

I

I

I

I I

How much would
you expect to like it?
Not
At All
1 2

I

I

3

4

5

Very
Much
6 7

I

I

I

I I

Albacore tuna
Seaweed (kombu)
Dried Bonito flakes
(katsuobushi)...
Rice wine (miriri)...
Soybean paste (miso)
Rosemary...
Garlic
Lemon
Dill
Coriander
Cumin
Mustard
Paprika

Finally, we would like to ask you about some DEMOGRAPHIC information.
16. What is your GENDER? {please circle response):

Female

Male

17. In which YEAR were you born?:
18. What is the level of education you have had the opportunity to complete? {check one box):
•
•
•
•
•
•

Grade school or middle school
High school
Some college or technical degree
Bachelor's degree
Some graduate school
Graduate degree (e.g., Master's, Ph.D.)

19. Including yourself, how many people live in your household?
20. Are you the principal grocery shopper in your household? {circle response below)
Yes
Share responsibility
No
equally with another
person
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21. Which of the following categories corresponds to your household's annual income? (check
one box)
•

0 to $14,900

•
•
•
•
•
•
•

$15,000 to $24,900
$25,000 to $34,900
$35,000 to $49,900
$50,000 to $74,900
$75,000 to $100,000
over $100,000
don't know

•

decline to respond

23. What is your ethnicity? (check all that apply)
•
•
•
•
•
•
•

Hispanic or Latino
American Indian / Alaska Native
Asian
Native Hawaiian or Other Pacific Islander
Black or African-American
White
Decline to respond
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