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ABSTRACT

An ubiquitous assumption about food intake behavior is that people eat the types of
foods that they crave and prefer. Food preferences reflect hedonic ratings of the degree to
which people like certain foods. The present study investigated the association of food
cravings and hedonic ratings with food intake behavior, assessed in the laboratory with a
Universal Eating Monitor (Kissileff, Klingsberg, & Van Itallie, 1980). The study sample
consisted of 162 adults who completed the Food Craving Inventory (FCI; White, Whisenhunt,
Williamson, Greenway, & Netemeyer, 2001), a questionnaire that measures craving,
including cravings for specific types of foods (i.e., High Fats, Sweets,
Carbohydrates/Starches, and Fast Food Fats). Also, participants completed the Food
Preference Questionnaire (FPQ; Geiselman et al., 1998), which assesses preference for fat and
provides hedonic ratings of foods that vary in fat and carbohydrate content. Finally,
participants completed the Three Factor Eating Questionnaire (TFEQ; Stunkard & Messick,
1985), which assesses Dietary Restraint, Disinhibition and Perceived Hunger. The subscales
of the FCI and FPQ were correlated with intake of the test food (i.e., cheesecake) during a test
lunch conducted in a laboratory. The results revealed that the correlations of food cravings
and hedonic ratings with food intake were relatively small, indicating that people do not eat
large quantities of the types of foods that they crave and rate as liking. To explore the
construct of food cravings, the subscales of the FCI, FPQ, and TFEQ were correlated. The
pattern of correlations provided support for the concurrent and discriminant validity of the
FCI, and the data indicated that the construct of food craving is very similar to hunger. The
present study investigated other aspects of food intake behavior, including cumulative food

intake curves. Cumulative food intake curves represent food intake as a function of time and
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are categorized as either decelerated (i.e., eating rate decreases during the meal) or linear (i.e.,
eating rate remains steady during the meal). The present study failed to replicate the
association of Dietary Restraint with linear cumulative food intake curves. Furthermore, a

relation between Disinhibition and body mass with decelerated curves was detected.
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INTRODUCTION

Eating behavior is a complex phenomenon that is influenced by many diverse
variables. Methodological issues are a formidable barrier in determining the influence of a
variable on eating behavior. For example, the variable must be reliably and validly assessed
and food intake must be accurately measured. The present study reviewed recent advances in
assessing food intake, as well as variables assumed to influence eating behavior, particularly
food cravings and preferences. The primary aim of the study was to test the hypothesis that
people consume the types of foods that they report craving and preferring. Food preferences
are reflected in hedonic ratings of the degree to which participants like certain foods.

Food intake is frequently assessed by self-report. Self-report of food intake allows a
person to record food intake in their natural environment and report it to the experimenter.
However, self-report has been found to have questionable validity (Block, 1982).
Alternatively, food intake may be assessed in the laboratory. Laboratory assessment of food
intake has been found to be reliable, valid, and to reflect intake in the natural environment
accurately (Kissileff, Thornton, & Becker, 1982). One method for assessing food intake in the
laboratory is the Universal Eating Monitor (UEM; Kissileff et al., 1980). The UEM covertly
records meal characteristic data. Specifically, the UEM records the number of grams of food
consumed, the duration of the meal or the time spent eating, and the rate of food intake.
Furthermore, data from the UEM may be plotted to form a cumulative food intake curve that
depicts the amount of food eaten as a function of time.

Research has found that typical cumulative food intake curves are decelerated,
indicating that food intake decreases in the latter half of the meal. Linear curves indicate a

steady rate of intake throughout the meal and are associated with Dietary Restraint (e.g.,



Westerterp-Plantenga, Wouters, & ten Hoor, 1990). Accelerated cumulative food intake
curves indicate that eating rate increases during the meal. Accelerated curves are rare in
studies investigating food intake, but they are known to occur in women who engage in binge
eating behavior (Westerterp-Plantenga, Duijsens, & ten Hoor, 1992) and during the first
course of a meal or during small meals where satiation is not likely to occur (M.S.
Westerterp-Plantenga, personal communication, February 28, 2001).

Another form of food intake data, the satiety quotient, is derived from Visual
Analogue Scales (VAS) that measure desire to eat before and after eating (Green, Delargy,
Joanes, & Blundell, 1997). Satiety quotients are calculated by subtracting the desire to eat pre-
eating episode from the desire to eat post-eating episode, which is divided by the number of
grams of food consumed. The resulting quotient provides an index of satiety per gram of food.
Finally, Visual Analogue Scales provide participant ratings of constructs such as hunger and
desire to eat before and after eating. Frequently, VAS data are analyzed as within subjects
variables.

The data reviewed above may be classified into three categories. First, information
about the number of grams of food consumed, meal duration, and eating rate describe basic
meal characteristics. Second, cumulative food intake curves provide information about the
rate of food intake as a function of time. Third, VAS and satiety quotients provide information
about participants’ subjective sense of satiation, desire to eat, and hunger. The three types of
food intake data provide a detailed description of food intake behavior and are useful when
investigating variables that affect eating. For example, food cravings and preferences are
assumed to influence eating behavior, yet few studies have tested the association of cravings

and preference for specific types of foods with consumption of those foods.



One reason for the dearth of literature in this area is the historically poor definition and
measurement of food cravings and preferences. However, there have been recent advances in
measuring food cravings and preferences for specific types of foods. The Food Craving
Inventory (FCI; White et al., 2001) measures cravings for foods in four categories: High Fats,
Sweets, Carbohydrates/Starches, and Fast Food Fats, which comprise the higher order
construct of “food craving” (White et al.). Also, the Food Preference Questionnaire (FPQ)
measures preferences for fats (i.e., the “Fat Preference Index”) and provides hedonic ratings
or ratings of how much a participant “likes” foods that differ in fat, carbohydrate, and protein
content (FPQ; Geiselman et al., 1998). For the purpose of the present study, “hedonic ratings”
and “ratings of liking” will be used interchangeably and refer to ratings for specific categories
of foods (e.g., foods that are High in Fat/High in Simple Sugar), as defined by the FPQ. The
term “food preference” will be reserved for the Fat Preference Index, which is derived from
the FPQ and has been found to be a valid measure of preference for fat. With the development
of the FCI and FPQ, it is possible to test the effects of cravings, fat preference, and
hedonic/liking ratings for specific types of food on eating behavior, including the number of
grams consumed, cumulative food intake curves, and satiety quotients.

Meal characteristic data may be used to evaluate the effects of other variables on
eating behavior, as well. For instance, the Three Factor Eating Questionnaire (TFEQ);
Stunkard & Messick, 1985) assesses Dietary Restraint, Disinhibition, and Perceived Hunger.
Dietary Restraint refers to the intent and ability to restrict caloric intake and Disinhibition
refers to the tendency to episodically overeat. Dietary Restraint and Disinhibition are known
to affect eating behavior, yet their influence is not fully understood (Lawson et al., 1995;

Smith et al., 1998). Perceived Hunger refers to the subjective sense of hunger. Furthermore,



the effects of gender and body mass on eating behavior are not fully understood. Examining
the association of these variables with the amount of food consumed, cumulative food intake
curves, and satiety quotients will provide valuable information about the extent and nature of
their influence on eating behavior.

The present study individually administered a test lunch to 168 non-obese and obese
male and female participants. Participants were administered the Food Craving Inventory
(FCI; White et al., 2001), Food Preference Questionnaire (FPQ; Geiseleman et al., 1998), and
Three Factor Eating Questionnaire (Stunkard & Messick, 1985). Following completion of the
FCI, FPQ, and TFEQ, participants were provided with a test lunch that consisted of sandwich
squares. Shortly after participants finished eating the sandwich squares, they were given a
large piece of cheesecake, a food that is high in fat and sweet, for desert. Cheesecake was
considered the test food and was of primary interest in the study. A Universal Eating Monitor
(UEM) covertly recorded the amount of intake of the test food, meal duration, and rate of
intake. Additionally, Visual Analogue Scales (VAS) were administered that assessed hunger
and desire to eat before and after consumption of the test food.

Data from the UEM and VAS were used to record the following three categories of
dependent variables that assessed three aspects of food intake behavior. First, characteristics
of the meal were recorded for each participant, including the number of grams of the test food
consumed, meal duration, and eating rate. Second, cumulative food intake curves were
calculated for each participant to determine if they produced a decelerated or linear
cumulative food intake curve. Third, satiety quotients were calculated for each participant,

providing an index of satiety per gram of cheesecake. Also, hunger and desire to eat, assessed



by VAS, before and after intake of the test food, were recorded. The three categories of
dependent variables were used to investigate three aims of the present study.

The first aim of the study was to test the hypothesis that people consume the types of
foods that they crave. Also, the hypothesis that people consume the types of foods that they
report as hedonically pleasing or liking was tested. The amount of the test food consumed was
expected to vary as a function of cravings and hedonic ratings for certain types of foods. To
test the hypothesis, the number of grams of the test food eaten was examined as a function of
food cravings and hedonic ratings of various foods. Food cravings were measured with the
FCI and hedonic ratings or ratings of how much participants liked foods were measured with
the FPQ. The FCI and FPQ subscale scores were correlated with the number of grams of the
test food eaten. It was predicted that there would be a stronger positive correlation with the
High Fats and Sweets subscales of the FCI with test food intake compared to the
Carbohydrates/Starches and Fast Food Fats subscales. It was predicted that the High Fats and
High Simple Sugar factors of the FPQ would be strongly correlated with test food intake,
particularly the cell of the FPQ that represents High Fat/High Simple Sugar foods.

Consumption of the test food, meal duration, and eating rate were examined as a
function of gender, body mass, Dietary Restraint, and Disinhibition. For example, researchers
reported that females more frequently crave foods that are high in fat and sweet compared to
males (Weingarten & Elston, 1991), and obese people are known to eat more food and prefer
high fat, sweet foods, compared to lean people (Drewnowski, Brunzell, Sande, Iverius, &
Greenwood, 1985). Therefore, it was expected that females would consume more of the test
food compared to males, and that body mass would be positively associated with test food

intake.



The second aim of the present study was to determine if Dietary Restraint,
Disinhibition, gender, body mass, food cravings, and food preferences influenced the shape of
cumulative food intake curves. To test the hypotheses, cumulative food intake curves were
analyzed to determine if they were decelerated or linear. Additional analyses assessed if either
decelerated or linear cumulative food intake curves were associated with the variables listed
above.

Research on the influence of gender, body mass, food cravings, and food preferences
on cumulative food intake curves is limited. However, Dietary Restraint and Disinhibition
have been investigated. Research suggests that normal weight and overweight people scoring
high on Dietary Restraint produce linear cumulative food intake curves, while those scoring
low on Dietary Restraint produce decelerated cumulative food intake curves (Westerterp-
Plantenga, van den Heuvel, Wouters, & ten Hour, 1992). Additionally, Westerterp-Plantenga,
Westerterp et al. (1990) found that normal weight people scoring high on Disinhibition
demonstrated linear cumulative food intake curves, while overweight people scoring high on
Disinhibition demonstrated decelerated curves. Based on these findings, the present study
predicted that Dietary Restraint would be associated with linear cumulative food intake
curves, while Disinhibition would be associated with linear cumulative food intake curves in
non-obese, but not obese participants.

The influence of food cravings and preferences on the shape of cumulative food intake
curves was examined. No previous studies have examined the effect of food cravings and
preferences on the linearity of cumulative food intake curves; therefore, no predictions were

stated.



The third aim of the present study was to examine the association of food cravings and
preferences, Dietary Restraint, Disinhibition, gender, and body mass with satiety quotients
and VAS. Satiety quotients were recently developed (Green et al., 1997) and there is no
research examining how they are affected by the variables assessed in the present study.
Nonetheless, it may assumed that people who crave or prefer foods that are high in fat and
sweet would experience less satiation per gram of cheesecake compared to those who do not
crave or prefer high fat, sweet foods. Differences in gender may also be detected. Females are
known to crave and prefer foods similar to the test food, such as chocolate; consequently,
females may report less satiety per gram of test food than males. Visual Analogue Scales were
examined, as well.

As outlined above, the present study evaluated the association of food cravings, food
preferences, Dietary Restraint, Disinhibition, gender, and body mass with three categories of
food intake data. The respective three aims of the study examined meal characteristics (grams
of the test food consumed, meal duration, eating rate), cumulative food intake curves, and
satiety quotients/VAS.

Food Intake

Assessment of Food Intake

The first aim of the study was to test the relationship between test food intake and
food cravings, food preferences, Dietary Restraint, Disinhibition, gender, and body mass.
Hence, the present study required calculation of the number of grams of test food consumed, a
task that appears simplistic. Nevertheless, the methodology used to collect the data can
influence its accuracy, as well as the amount of data extracted from the eating episode. Two

popular methods of food intake assessment are self-report and direct observation.



Assessment of Food Intake: Self-Report. When food intake is assessed with self-

report, participants typically record or recall the type and amount of food eaten in their natural
environment and report it to the experimenter. Self-reported food intake is frequently utilized,
yet there are inherent problems with the methodology (Block, 1982). First, evidence indicates
that self-reported food intake is highly suspect and frequently inaccurate (Block, 1982).
Second, examining the validity of self-reported food intake data is difficult, if not impossible,
due to the fact that actual intake is not known (Block, 1982).

Block’s review of the validity of methods used to assess dietary intake in participants
living in their natural environment yielded discouraging results. Block found evidence for the
reliability of the self-report methods, but failed to find evidence for the validity of the
methods when assessing food intake for individual participants. Questionable validity and the
desire to obtain more precise information on food intake contributed to the development of
laboratory methods for assessing food intake.

Assessment of Food Intake: Laboratory. Direct observation of food intake typically

occurs in a laboratory. One popular laboratory method for assessing food intake is the
Universal Eating Monitor (UEM; Kissileff et al, 1980). Kissileff et al. developed the UEM as
a reliable and valid assessment of food intake in the laboratory. The UEM covertly records the
amount and rate of food intake by recording the weight of a plate of food from which a
participant eats.

Evidence suggests that eating behavior in the laboratory is consistent with eating
behavior in the natural environment (Kissileff et al., 1982). The UEM provides very specific

and accurate assessment of the number of grams of food consumed, the duration of the meal,



and the eating rate. The UEM will be utilized in the present study to record meal characteristic
data.

Food Intake and Food Craving

Food craving is an important construct in food intake literature. Researchers
investigating food cravings invariably assume that individuals consume foods that they crave.
Despite the ubiquity of this hypothesis, efforts to test it have been hampered by historically
poor definitions and measures for food cravings. In addition, food intake and food cravings
have been found to vary across the menstrual cycle. Food intake and food cravings peak
during the luteal or premenstrual phase of females’ menstrual cycles (e.g., Buffenstein,
Poppitt, McDevitt, & Prentice, 1995; Dye & Blundell, 1997; Dye, Warner, & Bancroft, 1995).
The influence of endogenous and exogenous hormones on food intake and food cravings is
pronounced and complicates the study of food intake and food cravings, particularly in
females.

Definition and Prevalence of Food Craving. The construct of craving frequently

appears in scientific literature, yet a widely accepted definition remains illusive. Kozlowski
and Wilkinson (1987) reviewed craving literature and concluded that a proper definition of
craving requires that the substance be intensely desired. Nonetheless, Weingarten and Elston
(1990) found that most definitions of craving used in food intake studies did not meet this
basic requirement.

One definition of food craving defines craving as consumption, based on the
assumption that the individual who consumed a food must have craved the food. Gendall,
Joyce, and Sullivan (1997) and Weingarten and Elston (1990) note that this definition is

circular. Furthermore, this definition may confuse hunger with craving, and it fails to provide



information about the psychological aspects of craving (Gendall et al., 1997; Weingarten &
Elston, 1990).

Authors have argued that cravings are elicited by biological or physiological needs of
the body that serve to correct bodily deficits (Weingarten & Elston, 1990). Despite the
appealing nature of the argument, it is not supported by empirical evidence. For instance,
Harvey, Wing, and Mullen (1993) found that restricting certain types of foods did not lead to
increased cravings for the restricted foods, and Hill, Weaver, and Blundell (1991) found that
food deprivation was not a necessary condition for food cravings to occur. In addition,
nutritional deficiencies do not differ between cravers and non-cravers and people crave foods
high in certain nutrients, while failing to crave other foods that contain greater levels of the
same nutrient (Weingarten & Elston, 1990). Therefore, data suggest that factors other than
biological needs drive craving and the factors may be psychological in nature or rely on the
sensory characteristics of foods. Weingarten and Elston (1990) caution that limited evidence
indicates that cravings may correct biological need states, yet these data suggest that such
need states cannot explain all cravings or all aspects of cravings.

Estimates of the prevalence of food cravings in the general population vary widely,
partly due to inconsistencies in the definition of craving. Weingarten and Elston (1991) found
that 97% of women and 68% of men in a college sample reported food cravings. Gendall et al.
(1997) studied a female sample ranging in age from 18-45 and found that 58% reported
craving foods. Gendall et al. reported using a more restrictive definition of craving than
Weingarten and Elston (1991); therefore, they consider their estimate to be more

conservative.
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The frequency of food cravings has been studied by Hill and Heaton-Brown (1994)
and Hill et al. (1991). Hill and Heaton-Brown (1994) found that women who reported
cravings experienced, on average, 2.2 cravings during a five-day interval. Hill et al. studied
the frequency of food cravings in women and found that their sample reported 4.2 cravings
during a 7-day interval. Hill et al. found that all of the reported cravings occurred after mid-
day and 67% occurred in evening. Chocolate appears to be one of the most frequently craved
foods, particularly among women (Weingarten and Elston, 1991). Nine of 10 cravers report
craving chocolate and chocolate accounted for 49% to 60% of cravings (Hill & Heaton-
Brown, 1994; Hill et al.).

Gender, Body Mass, and Food Craving. Studies on food craving have found

differences in the types of foods craved between males and females. Gendall et al., (1997)
reported that foods high in fat and sweet, such as cake and ice cream, were the most
frequently craved foods among females. Similarly, other researchers found that chocolate is
the most frequently craved food among females, but not among males (Weingarten & Elston,
1991).

Body mass is purported to influence the amount of food, as well as the types of foods,
that people ingest. Body Mass Index (BMI) is represented by weight in kilograms divided by
height in meters” and is commonly used to describe body composition (Billewicz, Kelmsley,
& Thompson, 1962). Due to the physiological processes and requirements of the body, food
intake increases as a function of body weight or BMI (Bray, 1998). Obese participants have
been found to prefer higher levels of fat (> 34% lipid) in their food compared to normal

weight (20% lipid) participants (Drewnowski et al., 1985). Also, body mass index was found
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to be associated with binge eating in cravers (Gendall, Joyce, Sullivan, & Bulik, 1998) and
cravings for sweet foods (Schlundt, Virts, Sbrocco, & Pope-Cordle, 1993).

Measurement of Food Craving. Historically, the measurement of craving has proved

to be a difficult task, partly due to the lack of a well formulated and agreed upon definition.
Many studies defined and quantified food craving by relying on unvalidated questionnaires
that simply asked participants if they had “craved” any particular foods over a given period of
time (Weingarten & Elston, 1990). Even though this procedure is economical and intuitively
appealing, it relies on participants’ subjective interpretation of the term craving and provides
no objective criteria for the participant to make an informed decision (Gendall et al., 1997).
Furthermore, the approach fails to differentiate between cravings for different types of foods.

Recently, White et al. (2001) developed the Food Craving Inventory (FCI) that
measures cravings for specific types of foods. The FCI provides a definition for craving that
meets Kozlowski and Wilkinson’s (1987) criterion that the craved substance be intensely
desired. Hence, the definition provided by White et al. reduces reliance on participants’
subjective interpretation of the term craving when completing the inventory. The FCI was
found to be a reliable and valid measure for the assessment of cravings for specific types of
foods, namely: High Fats, Sweets, Carbohydrates/Starches, and Fast Food Fats, all of which
comprise the higher order construct of “food craving” or the FCI Total score (White et al.).
The FCI may be used to test the hypothesis that people eat the types of foods that they crave,
as the FCI has the ability to assess cravings for different types of foods.

Food Intake and Food Craving. The assumption that individuals consume the types

of foods that they crave is ubiquitous in food intake literature. Nonetheless, methodological
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issues, including the definition and measurement of food cravings, have compromised formal
investigations into the relationship between food cravings and food consumption.

Most studies investigating the relationship between food cravings and food
consumption relied on participants’ reports of whether or not they “gave in” and consumed
the craved food. Studies that have used this methodology have found that participants
frequently report consuming craved foods. Hill and Heaton-Brown (1994) found that 80% of
craving episodes in women resulted in eating, and Weingarten and Elston (1991) found that
roughly 85% of male and female college students indulged in their cravings the majority of
the time. The findings demonstrate that people frequently report consuming craved foods.

Hypothesis #1: Food Intake and Food Craving. The first hypothesis was based on

the finding that the majority of cravings resulted in consumption of the craved food (Hill &
Heaton-Brown, 1994; Weingarten & Elston, 1991). The first hypothesis predicted that
participants would consume the specific types of foods that they reported craving, as assessed
by the Sweets, High Fats, Carbohydrates/Starches, and Fast Food Fats subscales of the FCI.
To test the hypothesis, the number of grams the test food eaten was correlated with the
Sweets, High Fats, Carbohydrates/Starches, and Fast Food Fats subscales of the FCI, as well
as the FCI Total score. It was predicted that there would be a stronger positive correlation
with the Sweets and High Fats subscales with intake of the test food compared to the
Carbohydrates/Starches and Fast Food Fats subscales. The hypothesized pattern of
correlations would reflect the tendency for participants who scored high on the Sweets and
High Fats subscales to consume more of the test food than participants who scored low on
those subscales or who scored high on the other subscales of the FCI. Support for the first

hypothesis would suggest that participants consume more of the types of foods that they
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crave. Also, males and females were compared on the FCI subscales, including the FCI Total
score, with BMI as a covariate.

Hypothesis #2: Food Intake, Gender, and Body Mass. The second hypothesis was

based on the following findings. First, females crave foods such as chocolate more frequently
than males (Weingarten & Elston, 1991). Second, food cravings frequently lead to
consumption of the craved food (Hill & Heaton-Brown, 1994). Third, BMI is associated with
food intake and preference for high fat foods (Drewnowski et al., 1985). Fourth, BMI is
associated with binge eating and craving sweets (Gendall et al., 1998; Schlundt et al., 1993).
Fifth, the present study used cheesecake, a food that is high in fat and sweet, as the dependent
variable. Based on these considerations, the second hypothesis predicted that females would
consume more grams of test food compared to males, when body weight was controlled by
using BMI as a covariate. The second hypothesis predicted that body mass would be a
significant covariate and be positively associated with test food intake. Also, males and
females were compared on meal duration and eating rate, yet specific hypotheses about these
variables were not stated.

Food Intake and Food Preference

Similar to food craving, food preference is an important construct in food intake
literature, and a common assumption is that people eat foods that they report preferring.
However, methodological issues, including reliable and valid measurement of food
preferences, have limited investigation of the effect of food preference on food consumption.
The recent development of a measure that assesses preferences for fats and assesses hedonic
ratings or how much a participant likes different types of foods has facilitated testing the

hypothesis that people eat the types of foods that they report preferring or liking.
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Definition and Measurement. Food preference is typically defined by asking

participants to rate how much they like or prefer certain foods on a 9-point hedonic scale
ranging from “Dislike Extremely” to “Like Extremely.” When assessing food preference in
study participants, most researchers develop a preference questionnaire for food items utilized
in their study. For this reason, there have been few attempts to develop a food preference
questionnaire that assesses preferences for a wide variety of foods. However, Geiselman et al.
(1998) developed the Food Preference Questionnaire (FPQ) to assess preference for fat. The
FPQ contains a wide variety of foods found in the American diet. The FPQ measures hedonic
ratings of how much participants like foods that vary in fat (High Fat, Low Fat) and
carbohydrate (High Simple Sugar, High Complex Carbohydrate, and Low Carbohydrate/High
Protein) content. Therefore, the FPQ provides an index of fat preference (i.e., the Fat
Preference Index), as well as hedonic ratings or ratings of how much participants like foods in
six different cells (e.g., High Fat/High Simple Sugar, High Fat/High Complex Carbohydrate,
etc.).

Food Intake and Food Preference. Few studies have tested whether individuals

select and consume foods that they report preferring or liking. Testing this hypothesis may
appear wasteful, as food preference and selection are assumed to be highly correlated (Wyant
& Meiselman, 1984). Nevertheless, when participants are asked to rate their preference for
foods, they are rating whether or not they like a food independent of method of preparation or
physical and emotional state (Wyant & Meiselman, 1984). When they make actual food
selections, their choice is influenced by their physical and emotional state, the preparation of

the food, the quality of the food, and the latency since their last meal (Wyant & Meiselman,
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1984). Consequently, the correlation between food preferences and food selection may not
necessarily be strong.

Studies have found significant correlations between food preference ratings and actual
food intake. Wyant and Meiselman (1984) found significant correlations between food
preference ratings and food selection in a group of male and female military personnel.
Additionally, Geiselman et al. (1998) found strong correlations between fat preference, as
measured by the FPQ, and fat intake in the laboratory and self-reported fat intake.

Hypothesis #3: Food Intake and Food Preference. The third hypothesis is based on

the following findings. First, Wyant and Meiselman (1984) found that food preference and
food selection were significantly correlated. Second, Geiselman et al. (1998) found strong
correlations between reported fat preference, as measured by the FPQ, and actual fat intake in
the laboratory and self-reported fat intake. Based on these findings, the second hypothesis
predicted that participants would consume the specific types of foods that they reported
liking, as measured by the FPQ. To test the hypothesis, the number of grams of test food
consumed was correlated with the factors of the FPQ. Because the test food is a food that is
high in fat and sweet, it was predicted that there would be a stronger positive correlation with
test food intake and the High Fat and High Simple Sugars factors of the FPQ, specifically the
High Fat/High Simple Sugar cell, compared to the Low Fat, High Complex Carbohydrate, and
Low Carbohydrate/High Protein factors. Support for the third hypothesis would suggest that
people consume the specific types of foods that they report as hedonically pleasing or liking.
In addition, males and females were compared on the subscales of the FPQ, with BMI as a
covariate, and the relation between the FPQ and FCI were explored with a correlational

analysis.
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Food Intake, Dietary Restraint, and Disinhibition

The effects of Dietary Restraint and Disinhibition on food intake behavior have been
frequently investigated. Dietary Restraint is conceptualized as the intent and ability to restrict
dietary intake and Disinhibition refers to the tendency to episodically overeat, often in
response to external cues. Herman and Polivy’s Restraint Scale (Herman & Polivy, 1975) was
initially used to define Dietary Restraint, yet the Restraint Scale has been found to measure
both Dietary Restraint and Disinhibition (Lowe, 1993). Consequently, the Three Factor Eating
Questionnaire (TFEQ); Stunkard & Messick, 1985) was designed to assess Dietary Restraint
and Disinhibition separately, as well as Perceived Hunger.

The influence of the menstrual cycle on food cravings and food intake was previously
mentioned. Similarly, assessing the phase of the menstrual cycle is important when evaluating
the effects of Dietary Restraint and Disinhibition on food intake. For instance, food intake
does not increase during the luteal phase of females’ menstrual cycles if hormone levels do
not fluctuate (Dye & Blundell, 1997). Also, restrained eaters do not demonstrate an increase
in food intake during the luteal phase (Schweiger et al., 1992).

The effects of Dietary Restraint on eating behavior have been studied in groups of
people who score high and low on measures of Dietary Restraint. People who score high and
low on Dietary Restraint are referred to as “restrained” and “unrestrained” eaters,
respectively. Using the Restraint Scale (Herman & Polivy, 1975) to identify restrained and
unrestrained eaters, Herman and Mack (1975) utilized a preload paradigm, where normal
weight participants were given a milkshake preload prior to an ad /ibitum ice cream taste test.
They found that unrestrained eaters ate less ice cream after consuming a preload than those

who did not consume a preload. Restrained eaters who ate a preload ate more than those who
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did not eat a preload. Herman and Mack described this phenomenon as counterregulation, as
theories of food intake would predict a reduction in intake following a preload. According to
Dietary Restraint theory, counterregulation is the result of rigid, dichotomous beliefs that
restrained eaters adopt about eating. When the rigid eating rules are violated by a disinhibiting
event (e.g., dietary violations, preload), restrained eaters temporarily interrupt their efforts at
dietary restriction and consume more food than normal.

Studies have found that food intake among restrained and unrestrained eaters is
variable and that counterregulation among restrained eaters is not a robust phenomenon.
Typically, restrained eaters increase or maintain their level of consumption following a
disinhibiting event such as a preload (Sylvestre, Tournier, Verger, Chabert, & Delorme,
1989). However, some restrained eaters have been found to significantly decrease
consumption following a disinhibiting event, and these groups of people have been referred to
as “successful dieters” or “weight suppressors” (Duchmann, Williamson, & Stricker, 1989;
Eldredge, 1993; Lowe & Kleifield, 1988; Ruderman & Christensen, 1983). Furthermore,
some unrestrained eaters, who are expected to decrease consumption following a disinhibiting
event, have been found to overeat (Lawson, et al., 1995; Westenhoefer, Pudel, & Maus, 1990;
Williamson et al., 1995). These groups of people have been referred to as “unrestrained
overeaters” (Lawson, et al. 1995).

Studies on the effect of Dietary Restraint on eating behavior may have produced
inconsistent findings for many reasons. First, earlier studies relied on the Restraint Scale
(Herman & Polivy, 1975) to assess Dietary Restraint, and the Restraint Scale has been
criticized for also measuring Disinhibition (Lowe, 1993) and weight history (Drewnowski,

Riskey, & Desor, 1982). Ruderman (1986) concluded that the Restraint Scale had inadequate
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psychometric properties among overweight people and similar scores were qualitatively
different for normal weight and overweight individuals. Second, most studies did not control
for the effect of Disinhibition on eating behavior. Consequently, the Three Factor Eating
Questionnaire has been utilized to assess Restraint and Disinhibition, and results indicate that
Disinhibition appears to be significantly associated with eating behavior, more so than Dietary
Restraint.

Studies by Smith et al. (1998) and Lawson et al. (1995) used the TFEQ to assess
Dietary Restraint and Disinhibition, separately. They defined 4 groups of people: low
Restraint/low Disinhibition, low Restraint/high Disinhibition, high Restraint/low
Disinhibition, and high Restraint/high Disinhibition. Smith et al. used a preload paradigm and
did not find counterregulation in restrained eaters. In fact, Smith et al. found that Restraint
was unrelated to food intake. Their results are similar to those of Lowe and Kleifield (1988)
who used the TFEQ to define Restraint and failed to find counterregulation. The finding of
Smith et al. indicate that Disinhibition was associated with excessive eating and an increased
rate of eating, suggesting that Disinhibition has a stronger influence on food intake behavior
compared to Dietary Restraint.

Lawson et al. (1995) also found that Disinhibition had a significant effect on eating.
Lawson et al. reported that females scoring low on Restraint and high on Disinhibition
reported overeating and were obese. These participants were characterized as “unrestrained
overeaters.” However, females scoring high on Restraint and high on Disinhibition did not
report as much food intake and were not as heavy, suggesting that Dietary Restraint
moderated the effect of Disinhibition. Westenhoefer et al. (1990) found similar findings,

indicating that low Restraint/high Disinhibition was associated with increased body mass and
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food intake, while high Restraint/high Disinhibition was associated with lower body mass and
decreased food intake.

The findings of Smith et al. (1998), Lawson et al. (1995), and Westenhoefer et al.
(1990) demonstrate the combined effects of Dietary Restraint and Disinhibition, and suggest
that Disinhibition has more influence on eating behavior compared to Restraint. A 2 (High
Restraint, Low Restraint) X 2 (High Disinhibition, Low Disinhibition) table illustrates the
association of Dietary Restraint and Disinhibition with body mass and food intake (see Table
1). Body mass is defined by BMI. Body Mass Indexes of 20-24.9 are considered normal
weight, while 25-29.9 is overweight, and 30 and higher is considered obese. Body Mass
Indexes represented in the table are taken from Lawson et al., Westenhoefer et al., and Lowe
and Kleifield (1988). Body Mass Index is highly correlated with food intake; therefore, the
amount of food consumed between the groups represented in Table 1 may be estimated by
examining differences in BMI.

Table 1: The association of Dietary Restraint and Disinhibition with Body Mass Index
(BMI) and food intake.

Low Disinhibition High Disinhibition

Low Restraint | “Normal Eaters” “Unrestrained Overeaters”
Low/Normal Weight Overweight/Obese
(BMI = 19-22) (BMI = 28-37)

High Restraint | “Restrained Eaters” “Weight Suppressors” or
Normal Weight “Successful Dieters”
(BMI = 23) Overweight

(BMI = 25-28)

Based on the findings reviewed above, it is clear that the effect of Restraint on eating
behavior may be overshadowed by the effect of Disinhibition. Studies suggest that
Disinhibition has a stronger influence on eating behavior compared to Restraint, and Restraint

moderates or interacts with Disinhibition to affect eating behavior. Hence, predictions about
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the influence of Restraint or Disinhibition on eating behavior must consider the interaction of
the two constructs.

Hypothesis #4: Food Intake, Dietary Restraint, and Disinhibition. The fourth

hypothesis made specific predictions about test food consumption and BMI when compared
among the four groups of participants (i.e., low Restraint/low Disinhibition, high
Restraint/low Disinhibition, low Restraint/high Disinhibition, high Restraint/high
Disinhibition). The predictions were based on the findings reviewed above concerning the
association of Dietary Restraint, Disinhibition, and their interaction with BMI and food
intake. In summary, the fourth hypothesis predicted that the low Restraint/high Disinhibition
group would have significantly higher BMI and test food consumption compared to the high
Restraint/high Disinhibition group. The high Restraint/high Disinhibition group was expected
to have significantly higher BMI and test food intake compared to the low Restraint/low
Disinhibition and high Restraint/low Disinhibition groups, who were not expected to differ
from each other. Additionally, the fourth hypothesis examined the association of Dietary
Restraint and Disinhibition with meal duration and eating rate.

Hypothesis #5: Dietary Restraint and Food Craving. Theories of food craving

originally assumed that cravings were the result of a physiological or biological deficit of the
craved food (Weingarten & Elston, 1990), suggesting that Dietary Restraint would be
associated with food cravings. Nevertheless, research studies have found that Dietary
Restraint is not necessarily associated with food cravings. First, Harvey et al. (1993) found
that restricting certain types of foods did not lead to increased cravings for the restricted
foods. Second, Weingarten and Elston (1991) found that dieting was not associated with an

increase in food cravings. Third, Hill et al. (1991) found that food deprivation was not a

21



necessary condition for food cravings to occur. Based on these findings, the fourth hypothesis
predicted that Dietary Restraint would not be associated with food cravings, as measured by
the FCI.

Hypothesis #6: Disinhibition, Perceived Hunger, and Food Craving. At the time of

the present study’s proposal, there was a dearth of literature on the association of
Disinhibition and Perceived Hunger with food cravings. Recently, authors have found a
significant association of Disinhibition and Perceived Hunger with food cravings (Cepeda-
Benito, Gleaves, Williams, & Erath, 2000). The sixth hypothesis predicted that Disinhibition
would be associated with food cravings, as measured by the FCI. Also, the sixth hypothesis
examined the association of Perceived Hunger with food cravings. At the time of the study’s
proposal, predictions about the association of Perceived Hunger with food cravings were not
established.

Cumulative Food Intake Curves

The Universal Eating Monitor (Kissileff et al., 1980) provides information about the
amount of food eaten over the course of a meal. Cumulative food intake curves are created by
plotting the cumulative amount of food consumed on the y-axis against time units on the x-
axis. Research has demonstrated that typical cumulative food intake curves are decelerated,
where eating rate decreases around the third temporal quarter of the meal. (Westerterp-
Plantenga, Westerterp et al., 1990). However, some people produce linear cumulative food
intake curves. Linear cumulative food intake curves depict a steady rate of food intake
throughout the eating episode and are associated with Dietary Restraint. Accelerate curves are

exceptionally rare and indicate that eating rate increases during the meal.
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The second aim of the present study was to test the hypothesis that the shape of
cumulative food intake curves are influenced by Dietary Restraint, Disinhibition, gender,
body mass, and food cravings and preferences. To test this hypothesis, cumulative food intake
curves were analyzed to determine if they were decelerated, linear, or accelerated. Secondary
analyses were conducted that determined if the linearity of the curves was associated with the
variables listed above.

Cumulative Food Intake Curves, Dietary Restraint, and Disinhibition

Understanding the effect of Dietary Restraint and Disinhibition on the shape of
cumulative food intake curves is limited by a number of factors. First, few studies have
investigated the association of Dietary Restraint and Disinhibition with the shape of
cumulative food intake curves. Second, earlier studies relied solely on samples of female
participants. Third, only one study examined the effect of Dietary Restraint and Disinhibition
on cumulative food intake curves while controlling for the other, and in combination
(Westerterp, Nicolson, Boots, Mordant, & Westerterp, 1988). Thus, making specific
predictions about the effects of Dietary Restraint, Disinhibition, and their interaction on the
shape of cumulative food intake curves are based on limited data.

The following paragraphs review studies on the association of Dietary Restraint and
Disinhibition, as well as body mass and gender, on the shape of cumulative food intake
curves. In addition, the present study investigated the association of food cravings and
preferences with cumulative food intake curves, yet no research has been conducted in this

arca.
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Hyvpothesis #7: Cumulative Food Intake Curves and Dietary Restraint.

Westerterp-Plantenga, van den Heuvel et al. (1992) and Westerterp-Plantenga, Wouters et al.
(1990) examined the relationship between Dietary Restraint, as measured by the TFEQ, and
cumulative food intake curves in restrained and unrestrained normal weight women and
restrained obese women. They found that obese and normal weight women with high Dietary
Restraint had linear cumulative food intake curves. In contrast, unrestrained normal weight
women had decelerated cumulative food intake curves. Additionally, Westerterp-Plantenga,
van den Heuvel et al. found that normal weight and obese restrained eaters exhibited linear
cumulative food intake curves with both familiar and unfamiliar foods.

The seventh hypothesis was based on the finding that obese and normal weight women
with high Dietary Restraint produced linear cumulative food intake curves compared to
unrestrained women who produced decelerated cumulative food intake curves (Westerterp-
Plantenga, van den Heuvel et al., 1992; Westerterp-Plantenga, Wouters et al., 1990). Based on
these findings, the seventh hypothesis predicted that restrained eaters, as defined by the
TFEQ, would produce linear cumulative food intake curves compared to unrestrained eaters,
who were expected to produce decelerated cumulative food intake curves.

Hypothesis #8: Cumulative Food Intake Curves and Disinhibition. Westerterp-

Plantenga, Westerterp et al. (1990) examined the effects of Disinhibition on the shape of
cumulative food intake curves by correlating the percent change in slope with the subscales of
the TFEQ. They found that Disinhibition was associated with linear cumulative food intake
curves in normal weight participants. In overweight participants, the correlation was positive,
indicating that Disinhibition was associated with decelerated cumulative food intake curves.

Westerterp et al. (1988) obtained similar findings. Disinhibition was associated with linear
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cumulative food intake curves in normal weight participants, but decelerated cumulative food
intake curves in overweight participants.

The eighth hypothesis was based on the finding that Disinhibition was associated with
linear cumulative food intake curves in normal weight participants, but decelerated curves in
obese participants. Based on these findings, the eighth hypothesis predicted that Disinhibition,
as measured by the TFEQ, would be associated with linear cumulative food intake curves in
non-obese participants, but decelerated cumulative food intake curves in obese participants.
Also, participants who produced linear and decelerated curves were compared on test food
intake, BMI, meal duration, and eating rate.

Hvpothesis #9: Cumulative Food Intake Curves, Dietary Restraint, Disinhibition,

Body Mass, and Food Cravings and Preferences. Only one study has examined the effects

of Dietary Restraint and Disinhibition, in combination, on cumulative food intake curves.
Westerterp et al. (1988) found that high Restraint, in combination with high Disinhibition,
was associated with linear cumulative food intake curves in normal weight participants.
Westerterp et al. did not included obese participants in their sample; therefore, the
generalizability and applicability of their findings may be limited.

Studies investigating the effect of body mass on the linearity of cumulative food intake
curves have produced inconsistent findings. Meyer and Pudel (1972) reported that overweight
was associated with linear cumulative food intake curves. Linear cumulative food intake
curves were also found in restrained obese participants, but normal weight restrained eaters
also produce linear curves. Alternatively, decelerated cumulative food intake curves have
been produced by obese participants scoring high on measures of Disinhibition (Westerterp et

al., 1988; Westerterp-Plantenga, Westerterp et al., 1990). Thus, both linear and decelerated
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cumulative food intake curves have been found in samples of obese participants. In addition,
Westerterp et al. found that obese and normal weight participants could not be differentiated
based on cumulative food intake curves and that BMI did not affect the shape of cumulative
food intake curves.

Studies have not investigated the association of food cravings and preferences with the
linearity of cumulative food intake curves. Consequently, the present study did not make
specific predictions about their association.

The ninth hypothesis was based on the finding that high Restraint, in combination with
high Disinhibition, was associated with linear cumulative food intake curves (Westerterp et
al., 1988). The ninth hypothesis predicted that Dietary Restraint and Disinhibition, in
combination, would be associated with linear cumulative food intake curves. Also, the ninth
hypothesis examined the association of body mass, food cravings, and food preferences with
the shape of cumulative food intake curves, yet hypotheses about the nature of these
interactions were not stated.

Cumulative Food Intake Curves and Gender

Evidence suggests that males initially exhibit a faster rate of consumption and
experience a faster deceleration compared to females (Kissileff et al., 1982). Nonetheless, the
findings by Kissileff et al. (1982) do not necessarily indicate that gender is associated with
decelerated or linear cumulative food intake curves. Moreover, their data were obtained with a
design that utilized a liquid meal as the dependent variable. Recent research that utilized solid
food meals as dependent variables were conducted with overweight or obese female subjects,

negating the possibly of investigating differences by gender. Therefore, the present study
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tested if gender was associated with either decelerated or linear cumulative food intake

curves.

Satiety Quotient and VAS

Satiety is an important construct in food intake literature that refers to the state of
inhibition over eating following a meal (Green et al., 1997). Satiety quotients were developed
as an easy way to assess satiety and to quantify the level of satiety achieved per unit of food
(Green et al.).

Satiety quotients may be used to investigate two aspects of food intake behavior. First,
satiety quotients may be used to examine the satiating effect of different types of foods.
Second, satiety quotients may be used to examine the satiating effect of the same food
between groups of people. The present study utilized satiety quotients to examine the
association of the amount of satiety achieved per gram of cheesecake with food cravings, food
preferences, Dietary Restraint, Disinhibition, gender, and body mass.

Satiety quotients are calculated by assessing motivation or desire to eat before and
after an eating episode, and measuring the amount of food eaten. Measuring desire to eat is
easily accomplished with Visual Analogue Scales (VAS). Participants rate their “desire to
eat” on a 100 mm line, anchored from “very weak” to “very strong.” The experimenter then
measures the ranking of the variable in millimeters from the left of the 100 mm line. To
calculate the satiety quotient, desire to eat post-eating episode is subtracted from desire to eat
pre-eating episode, all of which is divided by the total intake of the eating episode. The

resulting quotient is an index of satiety per unit of food.
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Because satiety quotients were recently developed, predictions about the relationship
between satiety quotients and the variables assessed in the present study were not proposed.
The association of food cravings and preferences, Dietary Restraint, Disinhibition, gender,
and body mass with satiety quotients was examined in the present study. VAS were examined
as a function of the variables, in addition.

Conclusions and Hypotheses

An ubiquitous assumption about food intake behavior is that people eat the types of
foods that they crave and prefer. Despite the popularity of this assumption, few studies have
directly examined the relationship between food intake behavior and food cravings and
preferences. The present study investigated the association of food cravings, food preferences,
Dietary Restraint, Disinhibition, gender, and body mass with food intake.

To examine the relationships between the aforementioned variables and food intake,
the present study assessed food cravings and preferences with the FCI and FPQ, respectively,
in a sample of non-obese and obese males and females. Also, participants were administered
the TFEQ to assess Dietary Restraint, Disinhibition, and Perceived Hunger, and their heights
and weights were measured to calculate BMI. Following completion of the questionnaires,
participants were administered a test lunch consisting of sandwich squares and cheesecake.
The amount and rate of intake of the test food (i.e., cheesecake) was assessed with a Universal
Eating Monitor (UEM). Also, motivation or desire to eat was assessed with Visual Analogue
Scales before and after consumption of the sandwich and test food.

Based on data from the test lunch, three categories of data were collected. First, the
number of grams of test food consumed was calculated, as well as other meal characteristics

such as meal duration and eating rate. Second, cumulative food intake curves were created
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that depicted the amount of the test food eaten as a function of time. Third, satiety quotients
were calculated that represented satiety per gram of cheesecake. Also, VAS data were
collected that measured hunger and desire to eat before and after consumption of the test food.
The three categories of variables were utilized to investigate three aims of the present study.
The first aim of the study was to test the hypothesis that people eat the types of foods
that they crave and prefer. In addition, the present study investigated the association of
consumption of a high fat, sweet food (i.e., cheesecake) with Dietary Restraint, Disinhibition,
gender, and body mass. The number of grams of test food eaten, as assessed by a UEM, was
the dependent variable. In addition, other meal characteristics, namely the duration of the
meal and eating rate were examined. The following hypotheses were tested.
1. The first hypothesis tested the assumption that people consume the types of
foods that they crave, as assessed by the FCI. To test this hypothesis, the
number of grams of the test food (cheesecake) consumed was correlated with
the Sweets, High Fats, Carbohydrates/Starches, and Fast Food Fats subscales
of the FCI, as well as the FCI Total score. Because the test food was a food
that was high in fat and sweet, it was predicted that there would be a stronger
positive correlation with the Sweets and High Fats subscales of the FCI with
test food intake than the Carbohydrates/Starch and Fast Food Fats subscales.
Also, males and females were compared on the FCI subscales, including the
FCI Total score, with BMI as a covariate.
2. The second hypothesis predicted that females would consume more grams
of the test food compared to males, with BMI as a covariate to control for the

influence of body weight on food intake. Body Mass Index was expected to be
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a significant covariate, demonstrating an association between BMI and
consumption of the test food. Also, males and females were compared on meal
duration and eating rate.

3. The third hypothesis tested the assumption that people eat the types of foods
that they report liking, as assessed by the FPQ. To test the third hypothesis, the
number of grams of test food consumed was correlated with the factor scores
of the FPQ. It was predicted that the High Fats and High Simple Sugar factors
of the FPQ, specifically the High Fat/High Simple Sugar cell, would be
strongly correlated with test food intake compared to the Low Fat, Low
Carbohydrate/High Protein, and High Carbohydrate factors. Also, males and
females were compared on the subscales of the FPQ in a MANCOVA with
BMI as a covariate, and the FCI and FPQ were correlated to explore their
relation.

4. The fourth hypothesis predicted that Dietary Restraint and Disinhibition
would predict test food intake. Also, the fourth hypothesis predicted that the
low Restraint/high Disinhibition group would have significantly higher BMI
and test food intake compared to the high Restraint/high Disinhibition group.
The high Restraint/high Disinhibition group was expected to have significantly
higher BMI and test food intake compared to the low Restraint/low
Disinhibition and high Restraint/low Disinhibition groups, who were not
expected to differ from each other. Also, the fourth hypothesis examined the
association of Dietary Restraint and Disinhibition with meal duration and

eating rate.
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5. The fifth hypothesis predicted that Dietary Restraint would not be associated
with food cravings, as measured by the FCI.

6. The sixth hypothesis predicted that Disinhibition would be associated with
food cravings, as measured by the FCI. In addition, the sixth hypothesis
examined the association of Perceived Hunger with food cravings.

The second aim of the present study was to examine the association of Dietary
Restraint, Disinhibition, gender, body mass, food cravings, and food preferences with the
shapes of cumulative food intake curves. Cumulative food intake curves were analyzed to
determine if they were decelerated or linear. Secondary analyses assessed if either decelerated
or linear cumulative food intake curves were associated with the variables listed above, as
well as meal duration and eating rate.

7. The seventh hypothesis predicted that Dietary Restraint would be associated
with linear cumulative food intake curves.

8. The eighth hypothesis predicted that Disinhibition would be associated with
linear cumulative food intake curves in non-obese participants, but decelerated
curves in obese participants. Furthermore, the eighth hypothesis investigated
the association of linear and decelerated cumulative food intake curves with
test food intake, BMI, meal duration, and eating rate.

9. The ninth hypothesis predicted that Dietary Restraint and Disinhibition, in
combination, would be associated with linear cumulative food intake curves.
Also, the ninth hypothesis examined the association of body mass, food
cravings, and food preferences with the linearity of cumulative food intake

curves.
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The third aim of the present study was to determine if food cravings and preferences,
Dietary Restraint, Disinhibition, gender, and body mass influenced satiety quotients. Because
satiety quotients were recently developed (Green et al., 1997), there was no research
examining how they are affected by the variables assessed in the present study. Therefore,
specific hypotheses about the relationship between the variables assessed in this study and
satiety quotients were not generated. In addition, hunger and desire to eat, which were
assessed with Visual Analogue Scales before and after consumption of the test food, were
examined as repeated measures, with variables such as gender, Restraint, and Disinhibition as

grouping variables. Also, the data from VAS were analyzed as a function of these variables.
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METHODS
Participants

Healthy male and female participants were recruited from the Pennington Biomedical
Research Center (PBRC), faculty and staff of PBRC and Louisiana State University (LSU),
LSU undergraduate students, and a health-fair named Wellness Day. Faculty and staff of
PBRC and LSU, LSU undergraduate students, and participants recruited from Wellness Day
were offered monetary compensation (i.e., $15.00) for participation. Participants were adults
who were > 18 years of age and they were classified as non-obese or obese based on Body
Mass Index (BMI). Participants with BMI between 20-29.9 and > 30.0 were classified as non-
obese and obese, respectively. Participants were excluded from the study if they indicated that
they disliked the foods in the test lunch (i.e., chicken salad sandwiches, cheesecake).

Power was examined as a function of the primary aim of the present study. The
primary aim was to use correlational analyses to examine the relationship between the number
of grams of the test food consumed and the subscale scores of the FCI, as well as the factor
scores of the FPQ. For example, the correlation coefficient between the Sweets subscale of
the FCI and test food intake was compared to the correlation coefficient between the
Carbohydrates/Starches subscale and test food intake. A similar correlational analysis was
conducted for test f