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Abstract

Objective—Weight dissatisfaction, defined as discordance between actual and goal weight, may
be associated with increased risk for several obesity-related comorbidities. The purpose of the
study was to examine the association between weight dissatisfaction and risk of developing type 2
diabetes.

Methods—This longitudinal study used data from 9,584 adults enrolled in the Aerobics Center
Longitudinal Study with an average of 5.1+4.1 years of follow-up. Key variables included
multiple measures of measured weight, self-reported goal weight, and incident diabetes. Weight
dissatisfaction was defined as being above the median of measured weight minus goal weight. Cox
proportional hazards regression estimated hazard ratios (HR) and 95% confidence intervals
(95%Cl) for diabetes incidence by weight dissatisfaction.

Results—HRs for time-until-diabetes diagnosis revealed that family history of diabetes
(HR=1.46, 95%CI1=1.13-1.90), age (HR=1.03, 95%CI=1.02-1.04), and weight dissatisfaction
(HR=1.83, 95%CI1=1.50-2.25) at baseline were statistically significant predictors. Longitudinally,
higher risk was observed in individuals who either stayed dissatisfied (HR=2.98,
95%C1=1.98-4.48) or became dissatisfied (HR=1.51, 95%CI=0.79-2.89), compared to those who
either stayed satisfied (HR=1.00, referent) or became satisfied (HR=0.98, 95%CI1=0.46-2.10).
After additional adjustment for BMI, the elevated HR for those who remained dissatisfied
compared to those who remained satisfied persisted (HR=2.85, 95%CI=1.89-4.31).

Conclusions—Chronic weight dissatisfaction increased type 2 diabetes risk. Weight
dissatisfaction, regardless of BMI, represents a potentially important psychophysiological modifier
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of the relationships between BMI and risk of type 2 diabetes and warrants greater attention in
future studies of chronic disease risk.
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Introduction

The epidemics of obesity and related chronic diseases, such as type 2 diabetes, are rapidly
spreading throughout the world (Caballero, 2007; Pednekar, Gupta, Hebert, & Hakama,
2008; Wang & Beydoun, 2007; Wang & Lobstein, 2006). Currently, it is estimated that
11.3% of US adults have diabetes; nearly two million new type 2 diabetes diagnoses
occurred in 2010 alone; and globally about 346 million people suffer from diabetes (NDIC,
2011; Sherwin & Jastreboff, 2012; WHO, 2011). Obesity has been shown to be strongly
associated with the incidence of diabetes via numerous previously described mechanisms,
such as increased insulin resistance and inflammation (A. J. Garber, 2012; Nolan, Damm, &
Prentki, 2011). Several studies have indicated increased type 2 diabetes risk among those
consuming primarily Western diets, which are higher in fats, simple carbohydrates and
proteins and lower in fruits and vegetables compared with other diets (Fung, McCullough,
van Dam, & Hu, 2007; Lazarou, Panagiotakos, & Matalas, 2012; van Dam, Rimm, Willett,
Stampfer, & Hu, 2002); those with low levels of physical activity (Bird & Hawley, 2012;
Sherwin & Jastreboff, 2012); those who consume excessive alcohol; and active smokers
(Baliunas et al., 2009; Willi, Bodenmann, Ghali, Faris, & Cornuz, 2007). Proper weight
management and engagement in positive health-promoting behaviors are crucial to
preventing or delaying the onset of type 2 diabetes (Djousse, Driver, Gaziano, Buring, &
Lee, 2013).

Helping populations achieve healthy weights has been cited as the most important goal for
slowing the progression of this serious public health crisis (Bird & Hawley, 2012; Casazza
etal., 2013; Sherwin & Jastreboff, 2012). A potentially important barrier to weight loss and
control is a lack of motivation (Haslam & James, 2005). Several factors can potentially
affect a person's motivation to achieve and maintain a healthy weight, one of which is
degree of weight satisfaction or dissatisfaction.

Weight satisfaction, defined as a close correspondence between actual weight and self-
reported goal weight, has been associated with better self-reported perceived health, as well
as healthier lifestyle behaviors including more jogging, better cardiorespiratory fitness and
greater consumption of fruits and vegetables (Kim, Lim, & Kwak, 2008; Kuk et al., 2009).
Weight satisfaction also is associated with less intention to change physical activity, diet, or
body weight (Kim, et al., 2008; Kuk, et al., 2009). Among individuals who are overweight
or obese, positive perceptions of weight status or weight satisfaction and negative intentions
toward behavior change may preclude motivation to make changes in weight-related health
behaviors and increase risk of type 2 diabetes (Duncan et al., 2011).

In contrast, greater weight dissatisfaction, defined as a larger discrepancy between actual
weight and goal weight, has been shown to be associated with higher body mass index
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(BMI) and many unhealthy weight-related behaviors including poor eating habits or eating
disorders such as vomiting, binging, use of weight loss pills, bulimia, yo-yo dieting,
skipping meals, and increased frequency of snacking and fast food meals (Blake et al., 2013;
A. K. Garber, Boyer, Pollack, Chang, & Shafer, 2008; Keel, Baxter, Heatherton, & Joiner,
2007; Satia, Galanko, & Siega-Riz, 2004). Weight dissatisfaction also has been shown to be
associated with higher rates of tobacco use, higher educational attainment and income, and
diagnosed mental illness, as well as poorer self-perceived health (Blake, et al., 2013;
Forrester-Knauss & Zemp Stutz, 2012; Matthiasdottir, Jonsson, & Kristjansson, 2012;
Minsky, Vreeland, Miller, & Gara, 2013; Noor, Lua, & Nik, 2011; von Lengerke & Mielck,
2012). Weight dissatisfaction estimates range from about 25% to over 50% across different
population groups (Arroyo et al., 2010; Forrester-Knauss & Zemp Stutz, 2012; Niskar,
Baron-Epel, Garty-Sandalon, & Keinan-Boker, 2009; von Lengerke & Mielck, 2012).
Women compared to men and European Americans compared to African Americans are
consistently more likely to be dissatisfied with their weight, regardless of BMI status
(Bennett & Wolin, 2006; Dorsey, Eberhardt, & Ogden, 2009; Forrester-Knauss & Zemp
Stutz, 2012; Hendley et al., 2011). Dissatisfaction with one's weight may be more important
to motivate individuals to lose weight than actual measured weight (Kuk, et al., 2009;
Lemon, Rosal, Zapka, Borg, & Andersen, 2009; Yaemsiri, Slining, & Agarwal, 2011). It is
possible that weight dissatisfaction may be an important motivator among overweight and
obese adults to engage in more positive health behaviors leading to future reductions in risk
of chronic diseases, such as type 2 diabetes. A better understanding of relationships between
weight dissatisfaction, health behaviors, and risk of type 2 diabetes would provide important
insights for prevention and treatment efforts.

There is little consensus in the literature on the direction of relationships between weight
dissatisfaction, health behaviors, and chronic disease risk, including type 2 diabetes.
Furthermore, the long-term impact of weight dissatisfaction on type 2 diabetes risk is
unknown. The purpose of this study is to elucidate these relationships by examining the
impact of weight satisfaction and dissatisfaction over time on risk of developing type 2
diabetes. This study examined the hypothesis that chronic weight dissatisfaction is
associated with increased type 2 diabetes risk among a population of adults from the
Aerobics Center Longitudinal Study (ACLS). In addition to cross-sectional relationships
with weight dissatisfaction, we also hypothesize that those who move from being
dissatisfied to satisfied will exhibit a reduction in risk of type 2 diabetes compared to those
who remain dissatisfied and that this movement will be accompanied by positive changes in
health behaviors.

Study Population

The study population was comprised of 9,584 adults from the ACLS, which accounts for
29% of the total population. The ACLS is an epidemiological investigation based on patients
who came to the Cooper Clinic (Dallas, Texas) for preventive evaluations. The ACLS is
reviewed and approved by the Cooper Institute Institutional Review Board on an annual
basis. To be eligible for the current study, subjects of either gender needed to be greater than
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20 years of age, have undergone at least two clinical examinations between 1977 and 2006,
have height that ranges from 120 to 209 cm, and have complete data on objectively
measured weight, self-reported goal weight, age, BMI, physical activity, smoking, alcohol
consumption, and family history of diabetes (i.e., self-reported parental diabetes diagnoses).
Subjects included in the analyses had no baseline diabetes, defined as a physician diagnosis,
insulin use, or fasting glucose >126mg/dL, and no cardiovascular disease (CVD), cancer,
ulcers, gallbladder disease, jaundice, hepatitis, cirrhosis, or colon polyps in any of the
examinations. Additionally, all participants completed a treadmill exercise test to at least
85% of their age-predicted maximal heart rate [220- (age in years) beats per minute] (Peel et
al., 2009). We further excluded those whose body mass index [BMI=weight(kg)/height(m)?]
was <18.5 or =50 kg/m?2, which may represent subclinical disease or measurement error
(n=349).

Clinical Examination

All participants provided written informed consent to participate in the study and they
arrived for the clinical examination after at least a 12-hour overnight fasting period.
Examination methods and procedures followed a standard manual of operations, as
described previously (Blair et al., 1989; Lee et al., 2012). Collected information included
personal and family health histories, fasting blood chemistry analyses, anthropometry,
resting blood pressure, electrocardiogram, and a maximal graded exercise test. BMI was
computed from measured weight and height. Participants were asked “What do you consider
a good weight for yourself?” which was used to assess goal weight at the clinical
examination. Weight dissatisfaction was defined as measured weight minus the goal weight.
For baseline-only analyses, categories of weight dissatisfaction were specifically determined
by using a median split of the difference between measured weight and self-reported goal
weight which was 7.75 pounds (3.52kg) among males and 8.00 pounds (3.64kg) among
females. A secondary analysis focused on the difference in weight dissatisfaction using the
baseline visit and the visit at which at least two years of follow-up was achieved (referred to
as time point 2). This required participants to have at least three clinic visits with no diabetes
diagnoses at the first two examinations. For these secondary analyses, weight dissatisfaction
at baseline was subtracted from the weight dissatisfaction at time point 2. Due to varying
lengths of time between these two time points across subjects, this difference was divided by
the number of years between time points. A four-level weight dissatisfaction categorical
variable also was created. If a subject had been satisfied or dissatisfied at both baseline and
time point 2, they were classified as ‘stayed satisfied” or ‘stayed dissatisfied’, respectively.
If a subject changed from dissatisfied to satisfied or satisfied to dissatisfied, they were
classified as ‘became satisfied” or ‘became dissatisfied’, respectively.

A standardized medical history questionnaire was used to obtain information on smoking
habits (current, former, or non-smoker), alcohol intake (drinks per week), personal history of
myocardial infarction, stroke, cancer, hypertension, diabetes, hypercholesterolemia, ulcer,
gallbladder disease, jaundice, hepatitis, cirrhosis, colon polyps, eating habits, and dieting
frequency. Self-assessment of physical activity was ascertained and consisted of questions
on current moderate and vigorous physical activity and intention regarding future activity
(Blair, et al., 1989; Lee, et al., 2012). Resting blood pressure was recorded as the first and
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fifth Korotkof sounds by ausculatatory methods. Serum samples were analyzed for lipids
and glucose using standardized automated bioassays by a laboratory that participates in the
CDC Lipid Standardization Program and meets its quality control standards.

A maximal treadmill test was used to asses cardiorespiratory fitness (CRF) using a modified
Balke protocol (Balke & Ware, 1959; Blair, et al., 1989; Lee, et al., 2012). The treadmill
speed was 88m - min-1 for the first 25 min. During this time the grade was 0% for the first
minute, 2% the second minute, and increased 1% for each minute thereafter. After 25 min,
the grade remained constant while the speed increased 5.4 m - min-! each minute until test
termination. Patients were encouraged to give a maximal effort during the test. Strong
positive correlations have been observed between the duration of the maximal exercise
treadmill test on this protocol and directly measured maximal oxygen uptake in men and
women (r = 0.92 and 0.94, respectively) (Pollock et al., 1976; Pollock et al., 1982), an
accepted measure of CRF. Maximal metabolic equivalents (METs, 1 MET = 3.5 ml O,
uptake * kg™t » min'1) were estimated from the final treadmill speed and grade (ACSM,
2005).

Statistical Analyses

All analyses were performed using SAS® (version 9.3, Cary, NC). Frequencies or means
and standard deviations were calculated for demographic and health-related characteristics.
To examine differences between weight dissatisfaction categories (i.e., satisfied vs.
dissatisfied) when stratified by sex, chi-square tests were used for categorical variables and
t-tests for continuous variables. Cox proportional hazards regression was used to estimate
hazard ratios (HRs) and 95% confidence intervals (95%CI) for diabetes incidence according
to weight dissatisfaction. Follow-up time was computed from baseline (i.e., first visit) until
the last examination for those who did not develop diabetes or the earliest reported diabetes
diagnosis for those who developed diabetes. Covariates include age, sex, physical inactivity
(inactive vs. active as defined by no leisure-time activity during the 3 months prior to
baseline), smoking status (current vs. non-smoker), alcohol intake (heavy vs. non-heavy
drinker defined as >14 drinks for men or >7 drinks for women per week), and family history
of diabetes at baseline. Weight dissatisfaction was analyzed both as a categorical and
continuous measure. In separate models, we additionally adjusted for baseline BMI. To test
effect modification according to sex, risk estimates were compared after stratifying the main
analyses by sex. There were no differences in the interpretation of the results and thus only
results of all subjects are presented in Table 2. The proportional hazards assumptions were
met by comparing the log-log survival plots, as well as testing the significance of time-
dependent covariates that were created by computing an interaction term between weight
dissatisfaction and the log of follow-up time.

For the secondary analyses, follow-up began at time point 2 until diabetes diagnosis or
censorship, which had to be a minimum of two years for inclusion. Categorical variables
were created to describe the change in smoking status, physical activity, and alcohol intake
between time points (e.g., stayed nonsmokers, became nonsmokers, became smokers, stayed
smokers). The change in BMI was defined as the difference between the two time points.
Again, Cox proportional hazards was used to determine HRs and 95%(Cls for the categorical
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and continuous forms of the difference in weight dissatisfaction after adjustment for baseline
age, sex, and family history of diabetes, and the change in smoking status, physical
inactivity, and alcohol intake.

A total of 9,584 subjects (7,821 male and 1,763 female) had complete data for weight
dissatisfaction, diabetes diagnosis, and all covariates. Total average follow-up time was
5.1+4.1 years. A total of 397 (4%) subjects developed type 2 diabetes. Overall, subjects
included in this study compared to the full ACLS population were more likely to be female
(18.4% vs. 16.5%), inactive (20.1% vs. 16.4%), smokers (10.2% vs. 8.1%), heavy drinkers
(11.7% vs. 10.4%), and older (mean age: 46.4+9.4 vs. 46.0£9.9), as well has have a family
history of diabetes (12.9% vs. 11.2%). Even though these differences were all statistically
significant (p<0.01), they were small in magnitude. Table 1 displays double-stratified
population characteristics by sex and weight dissatisfaction (i.e., satisfied vs. dissatisfied).
Among men, those who were dissatisfied were younger, more likely to smoke, drink
heavily, have a previous diagnosis of hypertension or hypercholesterolemia, and have a
family history of diabetes. In addition dissatisfied men had poorer health indictors including
higher percent body fat, BMI, waist circumference, systolic and diastolic blood pressure,
glucose and cholesterol levels, and lower treadmill time and maximal METs. These
differences were all statistically significant. The same relationships were observed among
women, except for smoking status and age. In addition, drinking status showed an opposite
association; dissatisfied women were less likely to drink heavily than satisfied women.

HRs for time until diabetes diagnosis for each variable in the fully adjusted model at
baseline are presented in Table 2. Family history of diabetes (HR=1.46, 95%CI=1.13-1.90)
and age (HR for one-unit change: 1.03, 95%CI=1.02-1.04) were statistically significant
predictors of type 2 diabetes. Of primary interest, the HR for weight dissatisfaction was 83%
greater compared to those who were satisfied (HR=1.83, 95%CI=1.50-2.25). When stratified
by sex, there was no difference in the interpretation of the results (males: HR=1.82,
95%CI1=1.47-2.27; females: HR= 1.88, 95%CI=1.08-3.27). The HR for a one-unit increase
in weight dissatisfaction (described as continuous) was 1.024 (95%CI=1.017-1.030).
However, after additional adjustment for BMI, the HR for being dissatisfied was no longer
statistically significant (HR=1.23, 95%CI=0.95-1.58). Even though BMI was highly
correlated with weight dissatisfaction (r=0.72, p<0.01), additional post-hoc analyses
determined that BMI (i.e., normal vs. overweight/obese) was not an effect modifier; the HRs
for weight dissatisfaction were 1.70 (95%CI=1.15-2.50) and 1.45 (95%CI=1.06-1.97) for
those who were normal and for those who were overweight/obese, respectively.

The secondary analyses examining the difference in weight dissatisfaction between baseline
and time point 2 included 2,742 subjects (~~29% of the total baseline population, exclusions:
4,485 did not have at least 3 clinic visits; 159 did not achieve at least a two-year difference
between baseline and the second time point; and 2,198 did not achieve at least 2 years of
follow-up after the second time point) with an average time between measurement points of
3.4+1.9 years. The average follow-up time from the second time point was 6.1+3.5 years.
The number of subjects who stayed satisfied, became satisfied, became dissatisfied, and
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stayed dissatisfied was 1,268 (46%), 291 (11%), 322 (12%), and 861 (31%), respectively.
An increasing trend in HRs for time until diabetes diagnosis was observed when comparing
those who became satisfied (HR=0.98, 95%CI1=0.46-2.10), those who became dissatisfied
(HR=1.51, 95%CI1=0.79-2.89), and those who stayed dissatisfied (HR=2.98,
95%C1=1.98-4.48) to those who stayed satisfied (Figure 1). After additional adjustment for
BMI, the statistically significantly elevated diabetes HR for those who stayed dissatisfied
compared with those who stayed satisfied persisted (HR=2.85, 95%CI1=1.89-4.31) (Figure
1). Even compared to those who became satisfied, those who stayed dissatisfied still had a
statistically significantly increased risk of type 2 diabetes (HR=3.04, 95%CI1=1.44-6.39).
Further analyses indicated a reduction in BMI of -0.99kg/m? among those who became
satisfied, whereas those who became dissatisfied or stayed dissatisfied increased BMI by
+1.34 kg/m? and +0.40 kg/m?, respectively (both p<0.01 compared to those who became
satisfied). Additionally, those who stayed dissatisfied were more likely to become inactive
compared to those who became satisfied (9.3% vs. 6.5%, p=0.02). Again, these HRs did not
differ when stratified by sex or BMI. The HR for the continuous form of the difference in
weight dissatisfaction between baseline and time point 2 was 1.04 (95%CI= 0.98-1.10).

Discussion

In this study, main findings indicated that weight dissatisfaction was associated with
increased risk of type 2 diabetes; this was especially true for those who remained chronically
weight dissatisfied over a period of years. Furthermore, weight dissatisfaction was
associated with fewer positive health behaviors and outcomes including less physical
activity and treadmill time and higher glucose and cholesterol levels.

Being dissatisfied with one's weight may not result in motivation to engage in healthier
weight-related behaviors among all individuals, despite literature suggesting that weight
dissatisfaction is associated with greater effort at weight loss (Kuk, et al., 2009; Lemon, et
al., 2009; Yaemsiri, et al., 2011). Chronic weight dissatisfaction may actually perpetuate
poor dietary and lifestyle behaviors, therefore increasing, or at least sustaining, one's
overweight/obesity status. If this hypothesis is correct, then poor dietary and lifestyle
behaviors such as lack of physical activity, Western-style diets (i.e., high in fats, protein, and
sweets), tobacco use, and heavy alcohol consumption may, at least partially, explain the
increase in type 2 diabetes risk with chronic weight dissatisfaction observed in this study.
This was partially evidenced by findings that men who were dissatisfied with their weight
were more likely to be current smokers and moderate/heavy drinkers in the current study.
One previous study also found that former smoking status among men and current or former
smoking status among women were statistically significant predictors of weight
dissatisfaction (Forrester-Knauss & Zemp Stutz, 2012). It is possible that these findings
reflect a fatalistic approach to health or that health concerns do not influence their behavior.
Qualitative studies on factors that influence food choice have demonstrated that health is
often a less prominent influence on behavior than other values that dominate decision-
making processes (e.g., convenience, self-image) (Blake, Bisogni, Sobal, Jastran, & Devine,
2008; Connors, Bisogni, Sobal, & Devine, 2001). It is possible that similar value
negotiations influence response to one's weight and may help explain relationships between
chronic weight dissatisfaction and increased risk of type 2 diabetes. To provide further
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evidence for this mechanism, numerous studies have shown increased type 2 diabetes risk
with these poor dietary and other lifestyle choices (Bird & Hawley, 2012; Lazarou, et al.,
2012; Psaltopoulou, llias, & Alevizaki, 2010), which may act, in part, through
inflammatory-related mechanisms (Ahluwalia, Andreeva, Kesse-Guyot, & Hercberg, 2012;
A. J. Garber, 2012; Lavie, Church, Milani, & Earnest, 2011; Prasad, Sung, & Aggarwal,
2012). However, this hypothesis could not be tested in the current study. Further study of
chronic weight dissatisfaction and health behaviors would provide greater insight into these
findings, especially in relation to chronic disease risk.

These findings call into question the relevance of concerns regarding weight satisfaction
among those who are overweight or obese (Duncan, et al., 2011). Results indicating that
adults who are satisfied with their weight tend be more physically active and have lower
long-term risk of type 2 diabetes were found regardless of changes in health behaviors or
BMI which is a strong predictor of type 2 diabetes (Huerta et al., 2013; Kodama et al.,
2012). Furthermore, our findings suggest that those who move from being dissatisfied to
satisfied with their weight became more physically active during the study period and
exhibited trends toward lower risk of type 2 diabetes at follow-up. These results are in
accordance with previous findings (Kim, et al., 2008; Kuk, et al., 2009). For example, a
study by Kuk et al. found that weight satisfaction was associated with a greater distance
walked or jogged per week compared to those who were dissatisfied with their weight (Kuk,
et al., 2009). Individuals who are fit or become and stay fit may be evincing motivation that
is different in important ways from the motivation of those who are dissatisfied with their
weight and dieting primarily to lose weight (Dacey, Baltzell, & Zaichkowsky, 2008; Kreutz,
2008; Yap & Davis, 2008). Image also may matter with health behavior aimed primarily
toward fitness (rather than weight control) (Halliwell, Dittmar, & Orsborn, 2007). Physical
activity has been shown to increase self-esteem and body image regardless of BMI (Fuller-
Tyszkiewicz, Skouteris, & McCabe, 2012; Korn, Gonen, Shaked, & Golan, 2013; Schmalz,
Deane, Birch, & Davison, 2007). Perhaps overweight adults who become active for reasons
other than merely weight control develop a more positive outlook on their weight (i.e., they
become satisfied).

Strengths of the study are its large sample size and detailed information on weight, weight
satisfaction, anthropometrics, fitness, and health outcomes. We used the discrepancy
between self-reported ideal weight and actual measured weight to assess weight
dissatisfaction. Our approach is consistent with recent studies that have examined
relationships between weight self-perceptions and health behaviors and outcomes (Kuk, et
al., 2009). Our approach has strengths over many self-reported weight satisfaction measures
that ask individuals to indicate level of satisfaction because these may capture other aspects
of body dissatisfaction or dieting behavior not specific to weight or that are more susceptible
to social desirability bias (Al Sabbah, Vereecken, Abdeen, Coats, & Maes, 2009; Thompson,
2004). Also, the longitudinal nature of this study allowed us to examine the temporality of
the relationships between weight dissatisfaction and risk of type 2 diabetes, which to our
knowledge, has not previously been done. Limitations include the homogeneity of the
mostly European-American, educated, and middle to upper-income study sample, which
means results may not be generalizable to the US population. Other population groups such
as African-American or Native-American populations have higher prevalence of obesity and
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type 2 diabetes and different cultural attitudes toward body size (NDIC, 2011; Ogden et al.,
2006; Padgett & Biro, 2003). It is possible that weight dissatisfaction may lead to different
behaviors and outcomes in these populations. The significant findings in this lower-risk
population serve to highlight the importance of examining the relationship between weight
dissatisfaction, health behaviors, and health outcomes in populations at higher risk of type 2
diabetes. Additionally, certain psychosocial measures (i.e., the Center for Epidemiologic
Studies Depression scale) could not be analyzed due to the amount of missing data (i.e.,
86%). However, additional adjustment for several occupational and home stress-related
measures, which were missing between 10-14% of the population, did not change the
interpretation of the results. Lastly, only about 29% of the population was included in the
secondary analyses examining chronic weight dissatisfaction. However, statistically
significantly increased diabetes HR among those who were chronically weight dissatisfied
compared to those who stayed satisfied were still observed, even with the reduced sample
size.

Findings from this study provide important insights for future behavior change interventions
for chronic disease prevention. Despite prior studies suggesting that weight dissatisfaction
might be a motivator for healthy behavior changes (Kuk, et al., 2009; Lemon, Rosal, Zapka,
Borg, & Andersen, 2009; Yaemsiri, et al., 2011); weight dissatisfaction may actually
preclude engagement in positive health behaviors. Weight dissatisfaction may be a marker
of higher chronic disease risk, independent of other predictors and measurement of this
construct could be used to refine targeting of intervention efforts. Furthermore, the emphasis
on weight loss in many health promotion programs for chronic disease prevention may not
include messages that are salient to those with weight dissatisfaction. Other motivators, that
we were unable to assess, such as having more energy, better job performance, or increased
happiness, may be more salient motivators for adoption and maintenance of healthy
behaviors that have an impact on chronic disease risk in this population. Future studies
should focus on understanding what motivates those who are dissatisfied with their weight
to engage in positive health behaviors that lead to reductions in chronic disease risk.

This study demonstrated that greater dissatisfaction with one's weight may be indicative of
less healthy diet and physical activity behaviors and reflective of higher type 2 diabetes risk
compared to counterparts with similar BMI. Longitudinal studies that examine these
relationships in other populations at higher risk of type 2 diabetes would greatly improve our
ability to develop effective intervention strategies. Weight dissatisfaction provides important
insights into relationships between perceptions, behavior, and health that can be used to
frame future research and intervention efforts.
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Figurel.
Hazard ratios for diabetes incidence and 95% confidence intervals for the change in weight

satisfaction. ‘Became Satisfied’, ‘Became Dissatisfied’, and ‘Stayed Dissatisfied” were
compared to the ‘Stayed Satisfied’ category. All models adjusted for baseline age, sex, and
family history of diabetes, and the change in smoking status, physical inactivity, and alcohol
intake. Light grey bars represent adjusted models without BMI and the dark grey bars
represent adjusted models with additional adjustment for BMI.
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Table 1

Population and Health Characteristics by Weight Dissatisfaction Category and Sex at Baseline
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Characteristic Men (n=7821) Women (n=1763)
Satisfied (n=3937) Dissatisfied (n=3884) p-value Satisfied (n=901) Dissatisfied (n=862) p-value
Categorical Characteristics
Smoking Status
Non-Smoker 3564 (91%) 3374 (87%) 860 (95%) 813 (94%)
Current Smoker 373 (9%) 510 (13%)  <0.01 41 (5%) 49 (6%) 0.28
Drinking Status®
Non-Heavy Drinker 3578 (91%) 3437 (88%) 720 (80%) 724 (84%)
Heavy Drinker 359 (9%) 447 (12%)  <0.01 181 (20%) 138 (16%) 0.03
Family Diabetes History
No 3508 (89%) 3328 (86%) 790 (88%) 721 (84%)
Yes 429 (11%) 556 (14%)  <0.01 111 (12%) 141 (16%) 0.02
Physical Activity Level®
Active 3271 (83%) 2896 (75%) 769 (85%) 666 (77%)
Inactive 666 (17%) 988 (25%)  <0.01 132 (15%) 196 (23%)  <0.01
Hypertensionc
No 3059 (78%) 2577 (66%) 797 (88%) 701 (81%)
Yes 878 (22%) 1307 (34%)  <0.01 104 (12%) 161 (19%)  <0.01
Hypercholsisterolemiad
No 3022 (77%) 2535 (65%) 735 (82%) 642 (74%)
Yes 915 (23%) 1349 (35%)  <0.01 166 (18%) 220 (26%)  <0.01
Continuous Characteristics
Age 46.9+10.1 46.0+8.4 <0.01 46.4+9.9 46.1+9.2 0.51
Percent Body Fat 18.1+5.0 24.3+4.9 <0.01 22.6%5.2 29.4+55 <0.01
Body Mass I ndex (kg/m?) 24.2+2.0 283+3.1 <001 21.0+15 25233  <0.01
Waist Circumference (cm) 87.3+6.5 98.4+8.8 <0.01 68.5+6.0 78.0+9.5 <0.01
Treadmill Time (minutes) 21.4+4.4 18.2+4.1 <0.01 16.6+4.4 13.6+3.8 <0.01
Maximal MET<E 13.3+2.4 11.7+2.0 <0.01 11.0+2.1 9.6+1.8 <0.01
Systolic Blood Pressure 120.3+12.8 122.4+12.3 <0.01 112.0+13.4 114.6+14.5 <0.01
(mmHg)
Diastolic Blood Pressure 80.0+8.8 82.849.3 <0.01 75.1+9.1 77.0£9.6 <0.01
(mmHg)
Glucose (mg/dL) 96.5+8.2 98.9+£8.5 <0.01 91.4+7.8 93.448.1 <0.01
Cholesterol (mg/dL) 201.6+36.7 212.5+£39.1 <0.01 195.2+37.0 203.5%£39.9 <0.01

Column percents may not equal 100% due to rounding. P-values for categorical variables were based on chi-square tests and p-values for

continuous measures were based on t-tests.

aDefined as >14 drinks for men or >7 drinks for women per week.

Inactive was defined as no leisure-time activity during the 3 months prior to the first baseline visit.

CDefined as a resting blood pressure of = 140/90 mmHg or physician diagnosed.
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dDefined as total cholesterol = 240mg/dI or physician diagnosed.

eAchieved during treadmill test.
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Hazard ratios (95% Confidence Interval) for diabetes incidence for all covariates

Table 2

Variable Hazard Ratio 95% CI
Weight Satisfaction: Dissatisfied vs. Satisfied 183 150-225
Physical Activity: Inactive vs. Active 099 0.78-1.26
Smoking Status: Current vs. Non-Smoker 1.08 0.76-1.52
Sex: Female vs. Male 0.78 0.59-1.05
Family History of Diabetes: Yes vs. No 146 1.13-1.90
Alcohol Use: Heavy Drinker vs. Non-Heavy 1.02 0.75-1.40
Agea 103 1.02-1.04

a . . . .
Continuous variables — hazard ratios are based on a 1 unit increase.
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