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Abstract

The incidence of obesity, defined as a BMI [body mass index] of over 30, has increased by 50%
in the past 20 years (Carlson, 2004). Some notable behavioral differences as a function of weight
have been identified, including the findings that individuals with obesity participate less often in
physical activities, and spend more time engaging in sedentary behaviors. Using a daily-dairy
assessment method as completed by undergraduate college students (n=99), the current study
examined the impact of BMI on the duration of time spent and pleasure experienced within 13
behavioral domains: 1) Social, 2) Physical, 3) Health/Hygiene, 4) Spiritual, 5) Educational, 6)
Sedentary, 7) Sexual, 8) Employment or Volunteering, 9) Hobbies and Recreation, 10) Eating
Alone 11) Eating with Others, 12) Travel, and 13) Other. Controlling for depression, anxiety,
and locus of control, both univariate and multivariate statistics suggested non-significant
relationships between BMI and duration and reward level of behaviors. Study limitations and

future directions are discussed.
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BMI, ACTIVITY, AND REWARD 1
INTRODUCTION AND LITERATURE REVIEW

Despite social stigma associated with being overweight and the serious impact of obesity
on mental and physical health, the incidence of obesity, defined as a BMI [Body Mass Index] of
over 30, has increased by 50% in the past 20 years (Carlson, 2004). According to the National
Health and Nutrition Examination Survey (NHANES; Hedley et al., 2004), among American
adults aged 20 years and over (assessed from 1999-2002), 65.1% were designated as overweight
or obese. Of these individuals, approximately 30% were considered obese and 5% were
considered extremely obese (overweight BMI: 25.0-29.9, obesity BMI: > 30.0, and extreme
obesity BMI: > 40.0). According to the same survey, among children aged 6 through 19 years,
31.0% were categorized as either overweight or obese.

Research consistently has shown that overweight and obese persons are vulnerable to
increased health problems. For example, obesity is significantly associated with diabetes, high
blood pressure, high cholesterol, asthma, arthritis, and poor health status (Mokdad et al., 2003).
Obese individuals also are more likely to suffer from gout, gallbladder disease, certain cancers,
and post-surgery complications (Straub, 2002; U.S. Department of Health and Human Services,
2000). Indeed, a BMI above 40 has been found to be associated with a two-fold increase in
mortality rate (Straub, 2002).

In addition to affecting health, weight plays a substantial role in psychological and social
functioning. The social consequences of obesity are readily apparent to overweight children and
adults, who are often teased and/or perceived as unkempt, unattractive, or lacking willpower
(Friedman & Brownell, 1995; Harris, Walters, & Waschull, 1991). Indeed, some research

suggests that weight discrimination is even greater than race and gender discrimination, and that
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BMI, ACTIVITY, AND REWARD 2
it affects every aspect of employment including hiring, promotion, and salary (Dejong, 1980;
Roehling & Winters, 2000). Weight has been shown to influence mental health in a variety of
ways. For example, overweight women are at an increased risk for experiencing both depression
and suicidal ideation (Straub, 2002). In addition, both males and females who experience binge
eating episodes or are identified as having binge eating disorder are more likely to be diagnosed
with concurrent depression, anxiety, and body image dissatisfaction (Matos et al., 2002). Thus, it
appears that increases in weight not only increase the likelihood that an individual might suffer
negative health consequences, but also serve to decrease an individual’s ability to experience his
or her environment as pleasant or rewarding.

Measurement of Obesity
Studies of overweight and obese populations frequently use the BMI, or body-mass

index, as a means of distinguishing between healthy and non-healthy weight levels (Andersen et
al., 1998; Brown & Trost, 2003, Brown, Miller, & Miller, 2003; Huang et al., 2003; Parsons,
Power, & Manor, 2005; Straub, 2002; Vandewater, Shim, & Caplovitz 2004; Wake, Hesketh, &
Waters, 2003). To assess body composition and designate individuals as overweight or obese,
recent studies also have included measures of skin fold thickness (Davis, Durnin, & Elliott,
1995; Reibe et al., 2005; Stevens et al., 2004), central-to-total adiposity ratios (Garnett et al.,
2005), waist-to-hip ratios and waist measurements (Chen et al., 2005), bioelectrical impedance
analysis (or BIA; Stevens et al., 2004; Straub, 2002), hydrostatic weighing (Straub, 2002), dual
energy x-ray absorptiometry (DXA; Steinberger, Jacobs, Raatz, Moran, et al., 2005) and isotopic
dilution (Rennie et al., 2005). Nevertheless, BMI scores remain one of the most commonly used

measurements in obesity studies. As discussed above, BMI scores correlate strongly with an

www.manaraa.com



BMI, ACTIVITY, AND REWARD 3
individual’s risk for various diseases, and are considered a reliable measurement method for
assessing obesity. Although BMI does not directly measure body fat, research has shown that
body mass index scores correlate strongly with direct measures of body fat, such as underwater
weighing and dual energy x-ray absorptiometry (Garrow & Webster, 1985; Mei, Grummer-
Strawn, Pietrobelli, Goulding, et al., 2002). Thus, BMI is considered a valid alternative for
measuring body fat. Additionally, common use of BMI scores in research is at least in part due to
the relative ease and cost-effectiveness of assessing height and weight, without the need for
extensive training and expensive equipment characteristic of several aforementioned strategies.

Common Factors that Influence BMI

Demographic Factors

In an attempt to slow the growing epidemic of obesity within the United States, much
modern research focuses on factors that predict or influence the development of obesity,
including demographic, socioeconomic, and cultural variables. For example, some studies show
that children whose families have recently immigrated to the United States and are of lower
socioeconomic status (i.e. decreased financial income) are more likely to be obese (Fiscella,
1999; Magnusson et al., 2005). Research also shows that the proportion of adolescents from poor
households who are overweight or obese is twice that of adolescents from middle- and high-
income households (U.S. Department of Health and Human Services, 2000). Other investigations
have found no significant differences as a function of socioeconomic status (Kouvonen et al.,
2005; Reibe et al., 2005). Lower levels of education, involvement in a marital relationship,
entering the workforce, living in an urban setting, having children, and limited functional status

also are risk factors for becoming overweight (Brown & Trost, 2003; Kaplan et al., 2003).
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In addition to these factors, individuals of certain ethnic backgrounds may be more
vulnerable to being overweight or obese. Economically disadvantaged and ethnic minority
populations have considerable challenges to overcome to achieve and maintain healthy weight
and levels of physical activity, as well as to initiate and support healthy dietary habits (Taylor,
Poston, Jones, & Kraft, 2006). For example, low-income neighborhoods populated
predominantly by African-Americans were found to have more fast-food restaurants per square
mile than neighborhoods populated primarily by Caucasians (Block, Scribner, & DeSalvo,
2004). Obesity appears to be more common among African American and Mexican American
women than among white women (U.S. Department of Health and Human Services, 2000). In
the current study, demographic data were collected to control for potential impact of gender and
ethnicity on an individual’s weight.
Personality Factors

From a psychological standpoint, correlates of obesity have not been consistently
reported (Friedman & Brownell, 1995). Few studies have been able to identify a distinct
personality style exhibited by obese individuals (Wadden & Stunkard, 1985). Studies have
assessed personality style using a variety of instruments, including the MMPI (Grana, Coolidge,
& Merwin, 1989; Webb, Morey, Castelnuovo-Tedesco, & Scott, 1990), the Millon Clinical
Multiaxial Inventory-II (Macias & Vaz Leal, 2002), and the Rorschach, Exner’s Comprehensive
System (Elthag, Rossner, Lindgren, Andersson, et al., 2004), among others. In a recent study,
the NEO Five-Factor Inventory (NEO-FFI) was used to capture the five dimensions of
personality (neuroticism, extraversion, openness to experience, agreeableness, and

conscientiousness) as these related to weight status in women (Provencher, Bégin, Gagnon-
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BMI, ACTIVITY, AND REWARD 5

Girouard, Tremblay, et al., 2008). Findings suggest that higher levels of neuroticism and
conscientiousness predict higher scores for cognitive dietary restraint, and higher levels of
agreeableness predicted a lower score of susceptibility to hunger. Other studies have shown that
elevated neuroticism and reduced extraversion are related to higher weight status among women
(Faith, Flint, Fairburn, Goodwin, & Allison, 2001). A higher score of novelty seeking has also
been linked to lower successful weight management and could indicate a stronger drive toward
overeating in obese individuals (Sullivan, Cloninger, Przybeck, & Klein, 2007). Overall,
however, an examination of personality factors as these relate to the presence of obesity
demonstrates a vast heterogeneity of personality traits within obese populations.
Emotional Factors

Many of these demographic factors have been found to interact with emotional
disturbances and stress to predict obesity and maladaptive eating behaviors. For example,
depression has been shown to influence body weight, though there appears to be a bi-directional
relationship between these variables. In other words, some individuals gain weight when
depressed whereas others appear to lose weight. Some studies show that depressed individuals
are not only more likely to be overweight than healthy controls, but when treated with
antidepressant medication, those who are overweight or obese may exhibit poorer treatment
response and less improvement in neurological functioning than patients with a normal BMI
(Kloiber et al, 2007). Further research indicates that adult obesity may be related to childhood
depression (e.g. Janssen et al., 2005), although this effect seems to be moderated by gender. For
example, women who develop depressive symptoms prior to turning 17 years of age are more

likely to gain weight over the next decade (4.8% vs. 2.6% BMI increase for non-depressed
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BMI, ACTIVITY, AND REWARD 6
women), increasing risk for adulthood obesity (Hasler et al., 2005). For men, depressive
symptoms manifesting prior to age 17 are associated with increased weight gain in adulthood
(6.6% vs. 5.2% BMI increase for non-depressed men), but not necessarily an increased incidence
of obesity.

Binge eating, which can result in weight gain and obesity, is predicted by psychological
and emotional factors such as weight- and shape-related teasing, body dissatisfaction, and
negative affect (Womble et al., 2001). In addition, stress or anxiety driven eating has been found
to adversely affect BMI in adults. Such eating typically consists of foods with low nutritional
value. Among women, this type of eating is most often caused by a perceived lack of emotional
support. In contrast, stress-driven eating in men is best predicted by being single or divorced, a
long history of unemployment, and having an academic degree (Laitinen, Elk, & Sovio, 2002).
Dietary habits have been shown to cause weight gain in females, with foods eaten away from
home (e.g. fast foods) being a significant predictor of increased BMI (Thompson et al., 2004).
More generally, it has been demonstrated that positive attitudes toward unhealthy food
consumption greatly increase risk for obesity (Craeynest et al., 2005). Interestingly, basic
research in both animals and humans has shown that when participants are exposed to a
depressive mood induction, the reinforcing value of food shifts from a preference for healthier
foods to those that are sweeter and less nutritious (Willner et al., 1998). Emotional eating, which
shows a high degree of overlap with binge eating, refers to eating in response to negative
emotions (Bruch, 1973). It is often viewed as coping behavior that enables individuals to manage
depressive or negative emotions by serving as a distraction from negative affect (e.g., Elmore &

De Castro, 1990). It can be seen as a form of avoidant coping, specifically through evading
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BMI, ACTIVITY, AND REWARD 7
negative emotional states and escaping the expression of negative emotions (e.g., Bekker &
Spoor, 2008; Neckowitz & Morrison, 1991; Soukup, Beiler, & Terrell, 1990; Troop, Holbrey,
Trowler, & Treasure, 1994; Wardle, Steptoe, Olliver, & Lipsey, 1999). The emotional avoidance
literature suggests that individuals with Binge Eating Disorder experience heightened levels of
negative emotional arousal and more negative responses to emotions, and support the hypothesis
that emotional avoidance is responsible at least in part for the maintenance of binge-eating in
obese individuals (Pells, 2006). In order to control for effects of negative affect on eating
behavior, depression and anxiety measures were administered to participants in the current study.
Activity Type and Duration

Research in nutrition consistently shows that in order for weight gain to occur, an
individual must enter a positive energy balance. In other words, the amount of energy or calories
consumed by an individual must be greater than the amount of energy expended by that
individual. Throughout the day, individuals engage in a wide range of activities that result in
variations in energy expenditure. Individuals who are more active expend more energy and those
who are less active expend less energy and are at increased risk for entering a positive energy
balance.

Activities assessed in obese versus normal research samples most commonly include
quantity of time spent viewing television (Andersen et al., 1998; Wake, Hesketh & Waters, 2003;
Kautiainen et al., 2005; Viner & Cole, 2005), playing electronic games or using computers
(Magnusson et al., 2005; Reibe et al., 2005; Vandewater, Shim, & Caplovitz 2004), and physical
activity (Katzmarzyk, Malina, Song, & Bouchard, 1998; Parsons, Power, & Manor, 2005).

Physical activity is often measured using accelerometers (Stevens et al., 2004; Treuth, Hou,
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Young, & Maynard, 2005), although self-report methods (Huang et al., 2003), direct observation
(Trost et al., 2003), and teacher/parent reports have also been employed (Reibe et al., 2005;
Wake, Hesketh, & Waters, 2003).

Overall, these studies indicate that increased television watching, electronic game
playing, and computer use are independently associated with being overweight or obese
(Andersen et al., 1998; Reibe et al., 2005; Stevens et al., 2004; Viner & Cole, 2005), whereas
greater physical activity correlates with lower BMI scores (Andersen et al., 1998; Davis, Durnin,
& Elliott, 1995; Reibe et al., 2005; Stevens et al., 2004; Trost et al., 2003; Vandewater, Shim, &
Caplovitz 2004; Wyatt et al., 2005). In a recent study, it was shown that overweight individuals
spend less time in moderate to vigorous physical activity and have lower step rates than
individuals of normal weight (Yoshioka et al., 2005). Given the number of variables to be
controlled in attempts to link lower BMI scores with increased physical activity, however, it is
unsurprising that the negative correlation between physical activity and obesity is considered by
some to be debatable, with at least two studies showing no relationship (Holtkamp et al., 2004;
Stevens et al., 2004). However, research generally shows that increasing physical activity is an
effective means of decreasing BMI scores (e.g. Cast et al, 2007; Viner & Cole, 20006).

Some age and gender differences in relation to BMI and television watching and video
game playing are evident, with time spent in these activities more associated with higher BMI in
female individuals (Kautiainen et al., 2005; Treuth, Hou, Young, & Maynard, 2005; Vandewater,
Shim, & Caplovitz 2004). In other words, video game playing is an activity in which males
typically engage across all BMI levels, whereas video game playing among females is more

indicative of a sedentary lifestyle. Thus, activity type and its effect on BMI could vary as a
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BMI, ACTIVITY, AND REWARD 9
function of gender. Additionally, physical activity has been shown to decrease more for females
than males throughout adolescence, although overall it appears to decrease for both genders
(Suris & Parera, 2005). Adolescent females are more likely to gain weight during this period of
development for various reasons, one of which could be decreased participation in physical
activity. In adult populations, relative to males employed full-time, females employed full- or
part-time in the workplace or full-time in the home are less likely to be overweight or obese
(Brown, Miller, & Miller, 2003), and male gender is a risk factor for obesity (Kaplan et al.,
2003). Dieting behavior seems to vary as a function of gender. Bish et al. (2005) reported that
adult females attempted to lose weight at lower BMI levels than males, and that women were
generally more likely to attempt to lose weight than men.

In general, the reviewed studies provide support for the notion that overweight and obese
individuals spend less time engaged in physical activity than do individuals of normal weight.
These differences in activity type and duration could be due at least in part to differences in
perceived reward value for various activities.

Reward and Reinforcement

Food is a primary reinforcer, with no direct learning required for food to motivate
behavior. Different foods possess different reinforcement values for individuals, however, with
reinforcement value typically measured by the frequency of responses an individual emits
according to varying reinforcement schedules in order to obtain that food (Epstein & Saelens,
2000). Such studies have found that the reinforcing value of food as opposed to other activities
varies as a function of BMI, with more obese individuals willing to work harder to obtain food

than to engage in sedentary activities (Saelens & Epstein, 1996).
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Reinforcement value has also been measured within choice paradigms, where research
participants are given the choice between eating two different foods, or between eating food and
engaging in an alternative activity (Epstein & Leddy, 2006). Choice paradigms are important in
that they more accurately replicate real-world decision-making situations than do other forms of
food reinforcement research. Within choice paradigms, the decision to engage in eating behavior
depends on the reinforcement associated with alternative activities, as well as the constraints or
behavioral cost associated with obtaining food (Epstein & Leddy, 2006). When given the choice
between eating and engaging in another activity, studies show that participants will usually
choose to eat, unless the behavioral cost associated with gaining access to a particular food
becomes too high (Goldfield & Epstein, 2002).

The current study examines the reinforcing (or reward) value of several types of
activities, including eating behaviors, as a function of BMI. Individuals must choose between a
wide variety of activities each day, and behavioral choice theory indicates that individuals will
choose to engage more often in more rewarding activities. Using a daily diary procedure,
participants in the current study recorded the activities in which they engaged throughout the
day, in addition to tracking the amount of pleasure or reward they experienced when engaging in
these activities. This method allowed for a direct examination of BMI as it related to the
reinforcement value of various activities, including eating behavior.

Current Study

As demonstrated above, demographic and emotional factors, in addition to dieting

patterns, differences in activity type or duration, and variation in perceived reward of various

activities, could all relate to changes in BMI. As many studies in this area of research are cross-
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BMI, ACTIVITY, AND REWARD 11
sectional in design, it is difficult to draw definitive causal conclusions regarding the relationships
of these factors with obesity. However, research has shown conclusively that obesity is caused
by a positive energy balance, or a shift in caloric intake such that energy consumption exceeds
energy expenditure. Differences in activity type and duration can and do influence energy
expenditure. Variations in perceived reward influence the likelihood and the length of time that
an individual will engage in different types of activities. Further evaluation of the relationship
between BMI, behavior, and reward value is warranted.

The majority of research to date has focused on sedentary versus active behaviors as they
pertain to weight change. Unfortunately, many of the reviewed studies have made assumptions
about qualitative differences insofar as the types of activities in which normal versus overweight
subjects typically engage. Consequently, it could prove helpful for researchers to obtain more
direct and descriptive assessments of activity type and duration as these factors relate to weight.
Additionally, different behaviors could be reinforced differentially across normal, obese,
overweight, and underweight participants. With the objective of better understanding the
persistence of certain behaviors in overweight versus non-overweight individuals, it is
worthwhile to assess perceived reward associated with various behaviors.

The following study was designed to examine relations among daily activities, their
duration and frequency, and the amount of pleasure derived from engaging in these behaviors, as
these factors relate to BMI. Such an examination could aid in developing more specific and
qualitatively sound interventions for obese individuals. Assessing how enjoyable activities are
for various weight groups can provide valuable insight into how maladaptive patterns of

behavior may be associated with weight gain. Similarly, this analysis could help determine how
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BMI, ACTIVITY, AND REWARD 12
documenting the frequency and duration of certain behaviors could be useful toward developing
and maintaining healthy lifestyle choices. In accordance with these ideas, activity type, duration,
and perceived reward were assessed in the current study, using a self-report daily diary method.

Daily diaries have often been used within the domains of clinical and health psychology
as a means of assessment. For instance, daily diaries such as those used in the current study have
been used to assess the relations among mood state, overt behavior, and reward value of
activities (Hopko et al., 2003). Increasing evidence suggests that the daily diary approach can be
considered both reliable and valid. For example, in depression research, self-reported depressive
symptoms (as measured by the Beck Depression Inventory; Beck & Steer, 1987) were highly
convergent with aversive behavioral experiences reported in daily diaries (e.g. conflictual
experiences, feeling trapped; Robbins & Tanck, 1984). Diary methods have also been shown to
have strong psychometric properties in research on anxiety (Fydrich, Dowdall, & Chambless,
1992; Nelson & Clum, 2002), pain (Feldman, Downey, & Schaffer-Neitz, 1999; Grant, Long, &
Willms, 2002), alcohol abuse (Watson, 1999), sexual behaviors (Okami, 2002), gambling (Atlas
& Peterson, 1990), and insomnia (Haythornthwaite, Hegel, & Kerns, 1991).

In order to widen the qualitative scope of activities assessed in relation to weight, the
current study assessed activity types across the following behavioral domains: (a) social, (b)
physical, (c) health/hygiene, (d) spiritual, (¢) educational, (f) sedentary, (g) sexual, (h)
employment/occupational, (i) hobbies and recreation, (j) eating, and (k) travel. Sedentary and
physical activity behavioral domains were each included based upon the literature cited above.
The remaining categories were chosen based upon both clinical observations and naturalistic

observation of undergraduate students. As the primary objective of the present investigation was
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BMI, ACTIVITY, AND REWARD 13
to explore behavioral patterns as a function of body mass, several potentially confounding
variables were controlled. Given the relations between overt behavior and mood states such as
depression (Hopko et al., 2003; Lewinsohn 1974) and anxiety (Barlow, 2002), these emotional
states were used as covariates in analyses. Similarly, given the literature that highlights complex
relationships among locus of control, BMI, emotional states, and overt behavior (Burggraf, 2001;
Nussbaum, 2005; Paxton & Sculthorpe, 1999), variance associated with locus of control also was
taken into account using the Multidimensional Health Locus of Control (MHLC; Wallston,
Wallston, Kaplan, & Maides, 1976). Given this design, primary hypotheses were as follows: (1)
After controlling for the potential impact of locus of control and depressive and anxious affect,
BMI would account for significant variance in the amount of time engaged in various behaviors
(e.g. higher BMI would be associated with increased sedentary and eating behavior as well as
decreased physical behavior). (2) BMI would be differentially associated with reward obtained
from engagement in behavioral response categories. In particular, individuals with higher BMI
would find physical activity or social activity less rewarding relative to individuals of lower
BMI. The latter seems especially likely considering the social stigma that is associated with
being overweight or obese (Friedman & Brownell, 1995; Harris, Walters, & Waschull, 1991).
Caution was taken in formulating hypotheses about other behavioral domains being assessed, as
these behavioral domains are comparably less studied in the literature. Thus, no specific
hypothesis of the relationship between, for example, BMI and spiritual behavior is offered here,

and analysis of such relationships was considered exploratory in nature.
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METHOD
Participants

A random sample of college students (n = 99) was recruited from the general population
of students at the University of Tennessee, Knoxville. Participants were recruited from
undergraduate Introduction to Psychology courses, via an online research participation system
[Human Participation in Research (HPR)]. In order to participate, individuals were required to
attend the University of Tennessee, to be enrolled in an Introduction to Psychology course, and
to be 18 years of age or older. Student participants filled the research requirement for their
Introduction to Psychology course by participating in the current study.

Participants included 41 females and 58 males. The average age of participants was 19.7
years (SD = 2.2; Range = 18-36) and the average education was 13.6 years (SD = 1.1; Range =
12-18). The sample was fairly homogenous ethnically, with 82.8% of the sample reporting
Caucasian ethnicity, 10.1% African American, 4% Asian or Pacific Islander, 1% American
Indian or Alaska Native, and the remaining 2% identified as “Other.” Approximately half of the
sample was unemployed (50.5%), 41.4% was employed part-time, and the remaining 8.1% was
employed full-time while attending courses at the University of Tennessee.

For univariate analyses, participants were categorized into four groups using body mass
index scores (weight in kilograms divided by height in meters squared), according to CDC
guidelines. A BMI below 18.5 classified participants as underweight (n = 3); between 18.5 and
24.9 classified participants as normal weight (n = 59); between 25.0 and 29.9 classified

participants as overweight (n = 29); 30.0 and above classified participants as obese (n = 16).
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Assessment Measures
Demographic and height/weight questionnaires

Body mass index (BMI) was assessed by measuring height and weight in the laboratory.
Weight and height measurements were taken by researchers using one of two calibrated scales.
Demographic information was obtained via participant self-report (gender, age, ethnicity,
marital/relationship status, and socioeconomic status (see Appendix for a sample Demographic
form).

The Beck Depression Inventory-I1 (BDI-II; Beck, Steer, & Brown, 1996) assesses the
severity of depressive symptoms and consists of 21 items. The instrument has excellent
psychometric properties (Beck et al., 1996; Nezu, Ronan, Meadows, & McClure, 2000). In the
current study, internal consistency was very strong at both the pre- (o = .84) and post-diary
assessment (o0 = .86).

The Beck Anxiety Inventory (BAI; Beck & Steer, 1990) is a 21-item questionnaire
designed specifically to distinguish cognitive and somatic symptoms of anxiety from those of
depression. Good psychometric properties have been demonstrated among community, medical,
and psychiatric outpatient samples (Morin et al., 1999; Steer, Willman, Kay, & Beck, 1994;
Wetherell & Arean, 1997). In the current study, internal consistency was strong at both the pre-
(oo = .82) and post-diary assessment (o0 = .87).

The Multidimensional Health Locus of Control Scale (MHLC; Wallston, Wallston,
Kaplan, & Maides, 1976) was used to measure locus of control. This scale has been used to study
a wide variety of health problems in relation to locus of control. The scale is based on Rotter’s

Internal-External Control Scale, which has been used in studies comparing obese and non-obese
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samples (Karpowitz & Zeis, 1975) as well as among individuals with eating disorders (Shisslak,
Pazda, & Crago, 1990).

Daily Diaries

Daily Diaries were used to assess the relations among BMI, activity type, and reward
value of activities. A one-week diary keeping procedure similar to that used in the Hopko et al.
(2003) study tested whether higher BMI scores were differentially associated with engagement in
specific activities, as well as whether or not these activities were associated with differential
levels of pleasure and with changes in BMI.

Procedure

These data were collected during the Spring 2007 semester at the University of
Tennessee, across a period of five months (January to May). Each participant met individually
with an experimenter on two occasions. During the first meeting the participant completed
informed consent procedures, the BDI-II, BAI, MHLC, and the demographic form. Participants
were then given a packet of daily diaries and instructed on how to complete the diaries (See
Appendix for a sample diary). Included in this packet was a set of directions and a copy of an
activity coding system complete with examples of typical activities that might be included within
categories (see instructions below). Participants were asked to record specific activities, code
them, and then rate activities for pleasure using a 4 point Likert-scale, ranging from 1 (“minimal
pleasure”) to 4 (“extreme pleasure”).

Participants were instructed as follows: “These daily diaries should be completed every
day for the next week. The first diary entries should be completed tomorrow. Note that the day of

the week is circled in the box at the top of the page. For each half hour, you will record your
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main activity or behavior in the space provided. Your activities will be recorded each day
beginning at 8 A.M. and continuing until 2 A.M. the following day. If you are sleeping during
any of these hours, simply record that as your principal activity for those hours once you awaken.
If it is too overwhelming to update your diary each half hour, please try to update it every few
hours. Also, remember you are only recording your behaviors. You do not need to include your
private thoughts and feelings. For example, you would not record details about how much you
like or dislike a particular class or professor. Rather, you would simply record your activity as
‘class,” or ‘in class.’ It is important for you to know that all activities in which you engage will
be kept confidential. So, please make every attempt to act as you normally would, and please be
specific and honest about your activities.

For each half hour activity listed, please also code your activity with one of the following
numbers:
1) Social: time with friends, family, etc.
2) Physical: hiking, biking, walking to class, any other exercise, etc.
3) Health/Hygiene: showering, bathing, etc.
4) Spiritual: attending church, engaging in prayer or meditation, reading a religious text, etc.
5) Educational: classes, homework, lectures, computer work, etc.
6) Sedentary: napping, sitting, watching television, internet surfing for fun, etc.
7) Sexual: intercourse, masturbation, etc.
8) Employment/Volunteering: working at your job, babysitting, helping the elderly, etc.
9) Hobbies and Recreation: reading, drawing, writing, playing a musical instrument, etc.

10) Eating alone: snacking, meals, etc.
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11) Eating with others: snacking, meals, etc.
12) Travel: commuting to school, home, work, foreign countries, etc.
13) Other

Please choose only one category code to describe the main activity you list for each half
hour. Some activities may seem to fall into more than one category. In these cases, please pick
the one category that best fits the activity you record. For example, you may physically be seated
in class. However, assuming that you are actively engaged in learning, you would probably code
this activity as ‘educational’ rather than ‘sedentary.’

In addition to recording and coding your activities, you should also rate each activity for
the amount of pleasure or reward you receive from it. For this portion of the task, you will use a
scale (illustrated on each diary page) with values ranging from one to four. A score of one
indicates that the activity is ‘minimally pleasurable’ to you, while a score of four would mean the
activity is ‘highly pleasurable’ for you. Of course, scores of two or three would fall between
these extremes.”

Following this description, participants’ questions were answered; they then exited the
session to engage in the weekly monitoring exercise, and returned approximately 1 week later
(pending participant and experimenter availability) to complete the post-assessment BDI-11, BAI,
and MHLC, to return the daily diaries to the experimenter, and to undergo debriefing procedures.
The BDI-II, BAI, and MHLC were completed twice so that average scores could be calculated
for the week during which the daily diaries were administered, and to control for any change in

these scores throughout the week.
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RESULTS
Descriptive Data

According to CDC guidelines, the frequency of college students who were overweight or
obese (38%) was consistent with national norms (31%). For the entire sample (n = 99), the most
commonly reported behaviors were as follows, presented in descending order according to the
percentage of time activities were engaged in during the monitoring week: Sedentary (29%)),
Educational (21%), Social (12%), Physical (7%), Employment (6%), Eating with Others (6%),
Travel (5%), Health and Hygiene (4%), Hobbies and Recreation (3%), Other (3%), Eating Alone
(2%), Spiritual (1%), and Sexual (1%). Activity duration (hours per week) as a function of BMI
group is presented in Table 1 (all tables are located in the Appendix).

Bivariate Analyses

Data were first examined in order to determine the presence of any correlation between
BMI, gender, depression, anxiety, and locus of control. This analysis included gender, BMI
score, and mean BDI-II, BAI, and MHLC scores. As shown in Table 2, a significant positive
correlation between mean BDI-II and mean BAI score was found (Pearson Correlation 0.74; p <
0.01). There was an additional significant relationship between BMI score and gender, with
males more likely to exhibit higher BMI scores (Pearson Correlation -0.25; p < 0.05). These
results are not surprising, given the strength of the relationship between depression and anxiety
in other studies, and given the general differences in body structure and biology between males

and females.
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Univariate Analyses
To examine the relationship between BMI and time spent engaging in behavioral
domains, data were examined using a series of one-way ANCOVA'’s, using mean BDI-II, BAI,
and MHLC scores as covariates in analyses. The same statistical method was used to examine
whether reward perceptions differed as a function of body mass index. As this study was cross-
sectional in design, causal inferences regarding changes in activity type and duration, or
regarding differences in body mass index, cannot be drawn. Body mass index was considered
the independent variable because this design has been used in previous studies (e.g. Saelens &
Epstein, 1996), and due to the fact that weight was stable for the duration of the study, while
activity type and duration and reward ratings had greater potential to differ from day to day.
Estimated eta-squared (n*; Keppel, 1991) is presented as a measure of effect size (n* = .01 =
small; n° = .06 = medium; n° = .16 = large). As illustrated in Table 3, no significant effects were
found for the duration of time spent in behavioral domains as a function of BMI. As presented in
Table 4, there were also no differences in perceived reward on behavioral domains as a function
of BML'
Multivariate Analyses
To assess the relations among time spent in behavioral domains, BMI, and mental health

variables with BMI conceptualized as a continuous variable, simultaneous regression analyses
were conducted for each of the 13 behavioral domains and their associated reward values. As

reported in Table 5 (model statistics), none of the regression models that examined time duration

' Note that similar results were obtained following hierarchical regression analyses in which for all
behavioral domains, depression, anxiety, and locus of control were entered in the first block and BMI was
entered in the second block. In no case did BMI account for significant unique variance in predicting time
spent or reward value of behavioral domains.
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as predicted by BMI, depression, anxiety, and locus of control were significant. Within these
models, t-values associated with each predictor variable also were non-significant. Similarly, as
reported in Table 6 (model statistics), none of the regression models that examined reward value
as predicted by BMI, depression, anxiety, and locus of control reached significance. Within these
models, t-values associated with each predictor variable also were non-significant. >

Gender Analyses

Finally, in order to examine the relationship between gender and time spent engaging in
behavioral domains, univariate analyses were completed with gender included as a fixed factor, once
again using BDI-II, BAIL, and MHLC scores as covariates in analyses. This statistical method was
also used to examine whether reward perceptions differed as a function of gender. As illustrated in
Tables 3 and 4, few significant differences were found for time spent or in perceived reward as a
function of gender. There was a significant difference in time spent engaging in “Other” activities as
a function of gender; however, due to the indistinct nature of this category, limited conclusions as to
these differences can be drawn. Analyses of gender and reward suggest a significant difference in
the amount of reward perceived when participating in behaviors classified as “Other” or
“Employment/Volunteering” as a function of gender, with females reporting higher reward scores for
each of these categories. These findings did not hold when gender was included in the multivariate
analyses. Simultaneous regression analyses were completed for each of the behavioral domains, and
for each behavioral domain’s associated reward value. As reported in Tables 5 and 6, none of the
regression models that examined time spent or perceived reward as predicted by gender, BMI,

depression, anxiety, and locus of control were significant.

* Similar results were obtained when the “Eating alone” and “Eating with Others” categories were
combined into a single “Eating” code in the univariate and multivariate analyses. In no case did BMI
account for significant unique variance in time spent or reward value of this combined behavioral domain.
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DISCUSSION

The current study was designed to assess a wide range of behaviors as they related to
body mass index and perceived reward. The study utilized a daily diary measure in a novel
manner in order to record and code various activities in which participants engaged throughout a
one week interval. Univariate and multivariate analyses were conducted to determine to what
extent body mass index was related to changes in the amount of time spent in various activities,
and the amount of reward rated for each activity.

In the current study, no significant relationships were found between BMI and the
duration and reward value of behaviors assessed via a daily diary monitoring procedure. These
results were somewhat surprising, given previous research that supported behavioral differences
as a function of weight. Although the relationship between BMI and activity type was not
significant in the current study, it is worth noting that college students spent the majority of their
time engaged in sedentary activities (29%), educational activities (21%), and eating behaviors
(8%). Assuming that social behavior (12%) also represents relatively inactive behavioral
processes, at least 70% of student behavior is non-physical in nature. Behaviors directly coded as
“physical” represented 7% of monitored time, which translates to roughly 100 minutes of
exercise daily. Compared to data from the American Time Use Survey conducted by the Bureau
of Labor Statistics (2006), this amount is higher than national averages, which suggest that the
average American spends between 15 and 20 minutes engaged in physical activity each day. As a
collective group, therefore, it is interesting that this sample of college students seemed
representative of national norms (38% were overweight or obese) and yet generally spent a larger

proportion of time engaged in active behaviors.
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Limitations

Failure to support study hypotheses may have in part been due to sample size limitations,
particularly in the extreme groups (i.e., N = 3 in the underweight group and n = 16 in the obese
group). The likelihood of detecting statistically significant differences across participants as a
function of BMI was restricted due to these small cell sizes, which decreased the statistical
power available in the current study. Lack of statistical power is a common and longstanding
problem in psychological research (Abraham & Russell, 2008; Cohen, 1962; Rossi, 1990), but
one that can be assuaged in several ways. In the current study, increasing sample size in extreme
groups would have decreased standard error, increased power, and thereby decreased the
likelihood of making a type 2 statistical error.

Lack of BMI and behavioral variability in the current sample may reflect the fact that the
university students recruited for this study largely share a similar environment context, and thus
are exposed to similar environmental cues regarding eating and/or activity level. This could
explain the small percentage of underweight (3%) or obese (16%) individuals enrolled in the
study relative to the majority of students falling within the normal to overweight range (81%).
Additionally, variability in BMI within the sample could have been influenced by students’
social networks. Recent studies suggest a social contagion model for obesity (Christakis &
Fowler, 2007), which states that peer groups can act as vectors for changes in BMI. These
students were selected from a pool of demographically homogenous undergraduates, as reflected
by the fact that 83% of participants reported Caucasian ethnicity, the average age of participants
was 19.7 years (SD = 2.2; Range = 18-36), the average level of education was 13.6 years (SD =

1.1; Range = 12-18), and all students were enrolled in an Introduction to Psychology course.
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Given these similarities, it is likely that certain individuals within the sample were members of
the same in-group or social network (Brewer, 1979; Tajfel & Turner, 1979), and thus could
conceivably affect the BMI of their peers, thereby reducing variability within the sample.

Another factor that might have influenced results is related to measurement error.
Although daily diary measures have been shown to have good psychometric properties, the
manner in which activities were coded in the study may also have affected study findings. For
example, the coding system utilized was an addition to the daily diary method that had not been
previously assessed insofar as the reliability and validity of this approach. Additionally, the
present study required the participants themselves to code the various types of activities in which
they engaged. Although participants received some instruction on how activities might be coded,
this instruction was admittedly minimal, and participants were largely left to determine the
category under which their behavior might fall in the absence of extensive guidance or training.
This lack of structured training likely resulted in substantial inter-rater differences insofar as
coding strategies were concerned, which in turn likely decreased the power of the study.

Further limitations include the fact that variations in sedentary activity were not
considered separate behavioral domains within the daily diary coding system. For example,
though television watching and video game playing have been assessed in relation to BMI in
previous studies, both would likely have been categorized by participants in the current study as
“Sedentary.” Thus, potential differences in the effects of various sedentary behaviors on BMI
could not be examined using the current coding system.

Finally, the daily diary method could be improved by breaking each day into smaller time

increments, as half-hour intervals could potentially include several different activities.
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Additionally, an entire half hour of exercise is a long time for some individuals to continue to
participate in a physical activity. Thus, in using this time interval, it is possible that some
accuracy in assessing for the frequency and duration of physical activity behaviors was sacrificed
in the current study.

Future Directions
In terms of future study directions, targeting a larger and more diverse sample in

assessing for differences activity type, duration, and reward as a function of BMI would increase
the power and generalizability of results. Further analyses of differences in BMI, activity, and
reward as these factors relate to sample demographics is also warranted. Additionally,
development of a valid and reliable coding system for daily activities as a component of the daily
diary assessment strategy could prove useful and interesting toward assessing behavioral
similarities and differences as a function of BMI and psychological variables. Relatedly,
assessment of the comprehensiveness and utility of selected behavioral domains should be
revisited to determine whether modifications to the assessment process are necessary to more
fully capture the various realms of human behavior. Alternative methods for describing varying
behavior domains in relation to BMI should be explored. For example, some studies utilize the
Previous Day Physical Activity Recall (PDPAR; Anderson, Hagstromer, & Yngve, 2005) in
order to both categorize a wide variety of behaviors, and to translate these behaviors into
metabolic equivalent (MET) values. This would allow for further examination of the caloric
expenditure associated with engaging in various activities, and for a closer look at the
relationship between BMI and activity type, frequency, and duration.

In closing, these data illustrate considerable similarities with regard to how individuals
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spend their time, regardless of body mass. Results are interesting in the context of other studies
within the field of health psychology that suggest the manner in which individuals spend their
time varies as a function of weight. As outlined, the study was limited by sample size
characteristics. Additionally, participants were a fairly homogenous group that generally engaged
in common activities in a shared environment. It may be that the cultural climate at this
particular university is such that although individuals might participate in differing activities

following their college experience, their behaviors during their tenure as university students are

more similar than otherwise.
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Table 1
Descriptive Statistics: Time spent in Behavioral Domains as a Function of BMI
BMI Category
Underweight Normal Overweight Obese
Behavioral Domain (<18.5 ke/m?) (18.5-24.9 ke/m?) (25.0-29.9 ke/m?) (>30.0 ke/m?)
(n=3) (n=59) (n=21) (n=16)
- M = 10.50 M =16.08 M= 14.33 M=12.75
Social SD= 7.86 SD = 9.25 SD = 8.15 SD = 8.86
- M =484 M=827 M =10.03 M = 6.00
Physical SD= 86 SD=7.51 SD= 8.61 SD = 6.29
- M =350 M=491 M =493 M =3.04
Health/Hygiene SD=133 SD =284 SD=2.13 SD = 1.08
. M =3.00 M= 146 M=1.10 M=025
Spiritual SD=3.97 SD=3.97 SD = 1.89 SD = 0.94
. M =26.17 M =26.78 M = 23.50 M = 24.75
Educational SD = 5.62 SD = 10.57 SD= 9.94 SD = 14.07
M=37.84 M=33.53 M =35.53 M =36.54
Sedentary SD=16.75 SD = 1438 SD = 8.66 SD=12.71
M =0.00 M =0.59 M= 1.60 M=1.04
Sexual SD =0.00 SD = 1.46 SD =247 SD=1.73
M=6.17 M =6.59 M =493 M=1232
E]mlplotym?nt/ SD=7.15 SD=7.15 SD=8.11 SD=16.97
olun eerlng
~ M =250 M =396 M =493 M=3.79
RHObblte,S/ SD=433 SD=6.77 SD=6.10 SD=5.18
ccreation
. M=334 M=227 M = 2.60 M =343
Eating Alone SD=231 SD=1.92 SD=2.75 SD=3.79
L M =567 M = 6.60 M=7.73 M=657
Eating with Others SD=1.16 SD =3.80 SD =3.41 SD =335
M =850 M=671 M=7.10 M=5.19
Travel SD =397 SD = 6.28 SD=5.19 SD =4.54
M=1034 M =329 M =298 M =279
Other SD=12.29 SD =5.20 SD =3.57 SD =537
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Table 2
Bivariate Correlations
BDI, BAI, and MHLC Averaged Pre- and Post-Recording Week

Gender BMI BDI-II BAI MHLC

20.25% )
Gender:  Pearson Correlation 1 0.25 0.05 0.15 0.07
Sig. (2tailed) 0.01 0.63 0.15 0.50
N ’ 99 99 95 92 97
. . -0.25* 1 0.19 0.08 -0.30
BMI: Fs’?ars(gnt(ilorglanon 001 007 043 P
N 99 99 95 92 97
BDI-II: Pearson Correlation 0.05 0.19 1 0.74%x -0.34
Sig. (2-tailed) 0.63 0.07 0.00 0.74
95 95 95 90 95
. . 0.15 0.08 0.74%** 1 -0.04
BAL gfarignt:floe rg;ﬂatm 0.15 0.43 0.00 0.70
Ng 92 92 90 92 92
. . -0.07 -0.30 -0.34 -0.04 1

MHLC: giearzgisl(:;r)elanon 0.50 077 074 oo

Sig 97 97 95 92 97

*. Correlation is significant at the 0.05 level (2-tailed)
**, Correlation is significant at the 0.01 level (2-tailed)
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Table 3
ANCOVA Values and Effect Sizes of Time Spent in Behavioral Domains as a Function of BMI:
Results with gender included in the analyses in italics

Behavioral Domain F Sig. Partial n

Social 832 g:gg 821
Physical i(l)g 8:3131 8:23
Health/Hygiene é:éi 8:8(5) 8:111‘51
Spiritual 8:52 8;3 gzgg
Educational (1):23 8:;&; 8:(1)3
Sedentary g:é; 8;? 8:8‘;
Sexual (l);i 8;3 8:83
Employment/ 122 géz 81115

Volunteering
Hobbies/ 053 035 007
Eating Alone (l):(s)i 8j§§ 8:(1)3
Eating with Others %g 8:?3 8:(1)2
Travel 832 838 8(1)3
Other ;LI; 096331 8:22
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Table 4
ANCOVA Values and Effect Sizes of Reward Value in Behavioral Domains as a Function of
BMI: Results with gender included in the analyses in italics

Behavioral Domain F Sig. Partial n

Social 8;2 g:gg 88%
Physical 822 8;2 883
Health/Hygiene 0.0 o 000
Spiritual i%g 8(1)2 813&
Educational g:gg 8:22 8:(1)3
Sedentary iéé 8ji§ 8:(1)3
Sexual g:gi 8?2 8:%8
Employment/ gg; 0%63%* 8;8

Volunteering
Hobbies/ 033 096 007
Eating Alone (l):ﬂ 8j§3 8:(1)2
Eating with Others (1)?2 8:8; 8:28
Travel i%é 8351; 813
Other é(l)i O%AZI* 8;
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Table 5
Regression Analyses of Time Spent in Behavioral Domains: Results with gender included in the
analyses in italics

Behavioral D . BMI | BDI-II | BAI | MHLC | Gender | F Sig. R?
ehaviora omain B B B B B

Social 21> o2 o1 o o2 o® o041 oo
Physical 005 ©om  om oo o1 09T os oo
Health/Hygiene 208 o1 0» oo om 81 o0 o3
Spiritual 006 oo oo o1 o7 o7 os oo
Educational o1 o0 od oo 015 1% o018 09
Sedentary 010 oo 008 o1 013 091 o 0o
Sexual 01> o006 oo o1 om  on  os oo
Employmen 016 015 o010 oo 0w  2m o0 ol
Hobbies/ m om o» 0w e, om0 00
Eating Alone 0 o o0 oo oz 1% 0% oo
Eating with Others o1 006 007  om  ox@ 200 o008 01
Travel 210 o0 om o1 o2 os  om o003
Other 002 oo o oo oim s oot om
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Table 6
Regression Analyses of Reward Value in Behavioral Domains: Results with gender included in
the analyses in italics

Behavioral Domai BMI BDI-II | BAI | MHLC | Gender | F Sig. R?
enaviora omain B B B B B

Social 01 oos 004 o0 o1 o1 oM oo
Physical o1 oo 008 013 012 084 oer 003
Health/Hygiene ol o1 oo o1 oo o os  0o4
Spiritual 02 0% 0% ol oz 179 o1 o0
Educational 01 010 o oo 0% 12  0» oo
Sedentary o007 o1 o0 o1 o2 1s4 ol 010
Sexual 0% om oo om0, 0% om o1
Employment 000 oo 008 00l s 200 o0 04
Hobbies/ 015 om0 o oo o0& o080 003
Eating Alone 015 o015 o  ow  ow o0&z osr 004
Eating with Others 002 om0 oot ol ox o o4 00s
Travel 0  ©om o1 02 o3  2# oo 0
Other 028 00 o1 o1 o% 3% oo o0z
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DAILY DIARY (SAMPLE)
M T WTHF SA SU Activity/Behavior Activity/Behavior Code How pleasurable? (1-4)
8:00 — 8:30 AM.
8:30 —9:00 A.M.
9:00 —9:30 A.M.
9:30 - 10:00 A.M.

10:00 — 10:30 A.M.

10:30 — 11:00 A.M.

11:00 — 11:30 A.M.

11:30 - 12:00 P.M.

12:00 — 12:30 P.M.

12:30 - 1:00 P.M.

1:00 — 1:30 P.M.

1:30 - 2:00 P.M.

2:00 —-2:30 P.M.

2:30-3:00 P.M.

3:00 - 3:30 P.M.

3:30 - 4:00 P.M.

4:00 —4:30 P.M.

4:30 - 5:00 P.M.

5:00 - 5:30 P.M.

5:30 - 6:00 P.M.

6:00 — 6:30 P.M.

6:30 —7:00 P.M.

7:00 — 7:30 P.M.

7:30 — 8:00 P.M.

8:00 — 8:30 P.M.

8:30 - 9:00 P.M.

9:00 - 9:30 P.M.

9:30 - 10:00 P.M.

10:00 — 10:30 P.M.

10:30 — 11:00 P.M.

11:00 - 11:30 P.M.

11:30 - 12:00 A.M.

12:00 — 12:30 A.M.
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12:30 - 1:00 A.M.

1:00 - 1:30 A.M.
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DEMOGRAPHIC INFORMATION (SAMPLE)
Please provide the following information by circling or writing in your answer:

Phone Number: E-mail address:

1. Gender
a) Male
b) Female

2. Age:
3. Ethnicity

a) Caucasian

b) African American

c) Latino

d) Asian or Pacific Islander

e) American Indian or Alaskan Native
f) Other

4. Marital Status
a) Single
b) Married
c) Separated
d) Divorced

5. Family Income (each year)
a) $0-$9,999
b) $10,000-$19,999
c) $20,000-$29,999
d) $30,000-$39,999
e) $40,000-$49,999
f) Greater than $50,000

6. Occupational Status
a) Employed full-time
b) Employed part-time
¢) Unemployed

7. Education (years):
(example: Grade 12 + 1 year in college = 13 years; Grade 12 + 2 years in college = 14 years, etc.)

Examiner Use Only

Height (in feet): Weight (in pounds): BMI:
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