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Psychological and Behavioral Risk Factors for Obesity Onset in Adolescent
Girls: A Prospective Study
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Because little is known about risk factors for obesity, the authors tested whether certain psychological
and behavioral variables predicted future onset of obesity. The authors used data from a prospective study
of 496 adolescent girls who completed a baseline assessment at age 11-15 years and 4 annual follow-ups.
Self-reported dietary restraint, radical weight-control behaviors, depressive symptoms, and perceived
parental obesity—but not high-fat food consumption, binge eating, or exercise frequency—predicted
obesity onset. Results provide support for certain etiologic theories of obesity, including the affect
regulation model. The fact that self-reported, weight-control behaviors identified girls at risk for obesity
implies that high-risk youths are not engaging in effective weight-control methods and suggests the need

to promote more effective strategies.

Adolescent obesity is associated with serious medical problems,
including high blood pressure, adverse lipoprotein profiles, diabe-
tes mellitus, atherosclerotic cerebrovascular disease, coronary
heart disease, colorectal cancer, and death from all causes, as well
as lower educational attainment and higher rates of poverty (Dietz,
1998; Pietrobelli et al., 1998). Adolescent obesity also dramati-
cally increases the risk of adult obesity (Whitaker, Wright, Pepe,
Seidel, & Dietz, 1997), which is alarming because obesity is
credited with 400,000 deaths annually in the United States (Mok-
dad, Marks, Stroup, & Gerberding, 2004). Moreover, the preva-
lence of adolescent obesity has doubled over the last three decades
(Troiano, Flegal, Kuczmarski, Campbell, & Johnson, 1995).

The rapid increase in the prevalence of obesity suggests that
psychological and behavioral factors, rather than biological fac-
tors, are primarily responsible for this trend (Wadden, Brownell, &
Foster, 2002). Surprisingly, there have been relatively few pro-
spective studies on the risk factors that predict onset of adolescent
obesity. A risk factor is a variable that has been shown to pro-
spectively predict onset of an adverse outcome among individuals
who are initially free of the condition (Kraemer et al., 1997).
Prospective data are necessary to differentiate the precursors from
the consequences of obesity, test etiologic theories, isolate mal-
leable risk factors for prevention programs, and identify high-risk
subpopulations in need of targeted intervention. Thus, the goal of
this study was to test whether theoretically derived psychological
and behavioral risk factors predicted onset of obesity.
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The energy balance model of adiposity stipulates that weight
gain occurs if caloric intake exceeds energy expenditure (Rosen-
baum, Leibel, & Hirsch, 1997). Thus, elevated caloric intake
should predict obesity onset. Consumption of high-fat foods is
thought to be a particularly powerful predictor of weight gain
because of the efficiency with which fat is metabolized and its high
caloric density and palatability (Golay & Bobbioni, 1997). Fur-
thermore, because fat intake produces weak satiety signals relative
to other macronutrients, it results in greater overall intake (Rolls,
1995). Self-reported caloric intake and high-fat food intake has
predicted future increases in body mass in adults (French et al.,
1994; Klesges, Isbell, & Klesges, 1992), although null findings
have been observed (Klesges, Klem, & Bene, 1989). One study
found that total energy intake, as assessed by the doubly labeled
water method, predicted increases in body fat during childhood
(Salbe, Weyer, Harper, et al., 2002). However, total caloric intake
and fat intake did not predict change in body mass during child-
hood in another study (Maffeis, Talamini, & Tato, 1998). Because
we were unable to locate any prospective research that tested
whether high-fat food intake predicts obesity onset during adoles-
cence, we investigated this relation in the present study.

Another form of high caloric intake—binge eating—is receiv-
ing attention as a potential risk factor for obesity (McGuire, Wing,
Klem, Lang, & Hill, 1999; Stice, Cameron, Killen, Hayward, &
Taylor, 1999). Binge eating might play a particularly insidious role
in obesity promotion because it putatively leads to physiological
changes that increase the likelihood that binge eating will persist
over time. Research suggests that binge eating results in an en-
larged stomach capacity (Geliebter et al., 1992), which could
increase the likelihood of future binge eating through two mech-
anisms. First, because stomach distension activates gastric stretch
receptors and mechanoreceptors that transmit satiety signals
(Goldfein, Walsh, LaChausee, Kissileff, & Devin, 1993), an indi-
vidual with an enlarged stomach will consume more calories
before the body initiates satiety signals to terminate eating. Sec-
ond, an enlarged gastric capacity also appears to result in a slower
rate of gastric emptying, which delays duodenal release of chole-
cystokinin and therefore also delays satiety signals (Gibbs, Young,
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& Smith, 1973). Binge eating has predicted future weight gain
(Stice et al., 1999) and onset of obesity (Stice, Presnell, & Span-
gler, 2002) in adolescent girls, although one study did not replicate
this effect (Field et al., 2003). Binge eating also has predicted
subsequent weight gain in adults (McGuire et al., 1999). Thus, we
tested whether binge eating predicted obesity onset.

A second determinant of obesity that follows from the energy
balance model is caloric expenditure. When the level of total
caloric expenditure is lower than caloric intake, accumulation of
adipose tissue ensues. Thus, sedentary activities and low levels of
exercise should predict onset of obesity. Low levels of exercise
and sedentary behavior have predicted future weight gain among
adults (Ching et al., 1996; French et al., 1994), although null
effects have occurred (Klesges et al., 1992). Low levels of exercise
and high rates of sedentary behaviors also have predicted increases
in body mass during adolescence (Berkey et al., 2000; Dietz &
Grotmaker, 1985; Proctor et al., 2003), though these relations have
not been consistently observed (Maffeis et al., 1998; Robinson et
al., 1993; Salbe, Weyer, Harper, et al., 2002). Indeed, one study
found that adolescents who reported exercising for weight-control
purposes were at increased risk for future obesity onset (Stice et
al., 1999). These findings might suggest that exercising for weight-
control purposes is qualitatively different from other types of
exercise, but these findings may also suggest that self-reported
exercise is of questionable veracity. Because few studies have
tested whether physical activity is a risk factor for onset of obesity
during adolescence, we investigated this relation in the present
study.

Paradoxically, adolescent girls with elevated scores on dieting
scales are at increased risk for future onset of obesity (Stice et al.,
1999) and weight gain (Field et al., 2003; Stice, 2001)—an effect
that has also occurred in prospective studies of adults (French et
al., 1994; Klesges et al., 1989, 1992). Radical weight-control
behaviors, such as vomiting and laxative abuse, also have pre-
dicted increases in body mass over time (Stice et al., 1999). One
interpretation of these findings is that dieting and radical weight-
control methods may promote weight gain because these behaviors
lead to increased metabolic efficiency (Klesges et al., 1992).
Alternatively, individuals might overestimate the number of addi-
tional calories they can consume if they engage in these weight-
control behaviors (i.e., people might overestimate the caloric ex-
penditure afforded by these activities and may use these behaviors
to justify overeating). Finally, self-reports of weight-control be-
haviors may simply identify people at high risk for onset of obesity
(i.e., are proxy risk factors). It is possible that individuals with a
chronic overeating tendency find themselves attempting to control
their intake (e.g., dieting) but ultimately fail in these efforts and
show obesity onset (Stice, 2002). It is important to test whether
weight-control behaviors are risk factors for obesity onset in an
independent sample and to extend these findings by comparing the
predictive power of these weight-control behaviors with measures
of caloric intake and expenditure.

In addition, researchers have posited that negative affect is a risk
factor for obesity (Hoppa & Hallstrom, 1981). The affect regula-
tion model posits that dysphoric individuals eat in an effort to
provide comfort or distraction from negative emotions, which
increases the risk for weight gain. The serotonin dysregulation that
characterizes depression may also increase the risk for obesity, as
individuals with disturbances in serotonin regulation may consume

excessive amounts of carbohydrate-rich foods in an effort to reg-
ulate their serotonin levels (Wurtman et al., 1985). Dietary or
pharmacological serotonin administration leads to normalized eat-
ing and decreased depression (Ciarella, Ciarella, Graziani, &
Mirante, 1991; Lieberman, Wurtman, & Chew, 1986; Wurtman et
al., 1985). Furthermore, depression prospectively has predicted
future increases in weight in adults (Hoppa & Hallstrom, 1981;
McGuire et al., 1999) and future increases in body mass and onset
of obesity in adolescents (Goodman & Whitaker, 2002; Pine,
Goldstein, Wolk, & Weissman, 2001). Therefore, we tested
whether depressive symptoms constituted a risk factor for obesity
onset.

We also investigated parental obesity because we wanted to
compare the predictive power of the psychological and behavioral
factors with this widely recognized risk factor for obesity. Theo-
retically, children of obese parents are at greater risk of becoming
obese because of both shared genetic factors and within-family
environmental factors (Faith, Rha, Neale, & Allison, 1999). Pa-
rental obesity has generally been found to prospectively predict
onset of offspring obesity in adulthood (Stettler et al., 2000;
Whitaker et al., 1997). Parental body mass also has predicted
future increases in offspring body mass during childhood (Salbe,
Weyer, Lindsay, Ravussin, & Tataranni, 2002), but this effect was
not replicated in one study of adolescents (Maffeis et al., 1998).

In sum, the aim of this study was to test whether behavioral and
psychological risk factors predict onset of obesity during adoles-
cence and to compare the predictive power of these factors with
that of parental obesity. We attempted to improve on past research
by using a multiwave prospective design with a long follow-up
period, a large sample, direct measurements of height and weight,
and multiple data collection methods (structured psychiatric inter-
views and self-report surveys). We focused on adolescent girls
because data were drawn from a longitudinal study of the risk
factors for eating pathology, which predominantly affects women.
Nonetheless, we felt this was an important population to study
because rates of obesity are greater for women than men and
adolescence is a high-risk period for obesity onset (Wing, 1993).

Method
Participants

Participants were 496 adolescent girls from four public (82%) and four
private (18%) middle schools in a metropolitan area of the southwestern
United States. Adolescents ranged in age from 11 to 15 years (M = 13.50,
SD = 0.67) at baseline (T1). Of the participants, 2% were Asian/Pacific
Islander, 7% were African American, 68% were Caucasian, 18% were
Hispanic, 1% were Native American, and 4% specified other or mixed
racial heritage, which was representative of the ethnic composition of the
schools from which we sampled (2% Asian/Pacific Islander, 8% African
American, 65% Caucasian, 21% Hispanic, 4% other or mixed racial
heritage). Average parental education, a proxy for socioeconomic status,
was 29% high school graduate or less, 23% some college, 33% college
graduate, and 15% graduate degree, which was representative of the
metropolitan area from which we sampled (34% high school graduate or
less, 25% some college, 26% college graduate, 15% graduate degree).

Procedures

The study was described to parents and participants as an investigation
of adolescent mental and physical health. An active parental consent
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procedure was used to recruit participants, wherein an informed consent
letter that described the study and a stamped self-addressed return envelope
were sent to parents of eligible girls (a second mailing was sent to
nonresponders). Adolescents provided assent immediately before data col-
lection. This resulted in an average participation rate of 56%, which was
comparable with rates in other school-recruited samples that used active
consent procedures and structured interviews (e.g., 61% for Lewinsohn et
al., 1994). Participants completed a survey, participated in a structured
interview, and had their weight and height measured by female research
assistants at T1 and at four follow-ups that occurred on a yearly basis (T2,
T3, T4, TS). Female clinical assessors with at least a bachelor’s degree in
psychology conducted all interviews. Assessors attended 24 hr of training,
wherein they were taught structured interview skills, reviewed diagnostic
criteria for relevant Diagnostic and Statistical Manual of Mental Disorders
(4th ed.; DSM-IV; American Psychiatric Association, 1994) disorders,
observed simulated interviews, and role-played interviews. Assessors had
to demonstrate an interrater agreement (k > .80) with experts using
tape-recorded interviews before collecting data. Interviews were recorded
periodically during the study to ensure that assessors continued to show
acceptable interrater agreement (k > .80) with experts. Assessments took
place at the school during or immediately after school hours or at partic-
ipants’ houses. Girls received a gift certificate to a local book and music
store or a cash payment for compensation at each assessment.

Measures

Participants completed all of the following measures at T1. Height and
weight data were also collected at each of the four annual follow-up
assessments.

Fat consumption. Fat intake was assessed with 18 items adapted from
the Fat-Related Diet Habits Questionnaire (Kristal, Shattuck, & Patterson,
1999). Participants indicated how frequently they ate common high-fat
foods during the past month using a 5-point scale ranging from 1 (never or
almost never) to 5 (5 or more times a week; items were averaged). This
adapted scale evidenced internal consistency (a = .79) and 1-week test—
retest reliability (» = .90) in a pilot study, and it also evidenced internal
consistency (a = .81) and 1-year test-retest reliability (» = .57) in the
present study.

Binge eating. Frequency of binge eating was assessed with an adapted
form of the Eating Disorder Examination (EDE; Fairburn & Cooper, 1993),
a structured psychiatric interview assessing diagnostic criteria for DSM—IV
anorexia nervosa and bulimia nervosa. Because binge eating frequency was
skewed, a dichotomous variable was formed, wherein participants who
reported two or more DSM—IV defined binge eating episodes in the past 3
months were coded 1, and all others were coded 0. The EDE has been
found to have acceptable internal consistency (o = .76-.90), test-retest
reliability (r = .83-.97), interrater reliability (x = .70-.99), and to dis-
criminate between individuals with eating disorders and controls (Rizvi,
Peterson, Crow, & Agras, 2000; Williamson, Anderson, Jackman, & Jack-
son, 1995). To assess the interrater reliability in our study, a second clinical
assessor who was blind to the first diagnosis reinterviewed a randomly
selected subset of participants (5%) within a 3-day period, which resulted
in high interrater agreement (k = .88). Another randomly selected subset
of participants (5%) completed a second diagnostic interview 1 week later
with the same clinical assessor, which resulted in high test—retest reliability
(k = 1.00).

Exercise. The Past Year Leisure Physical Activity Scale was used to
assess exercise level (Aaron et al., 1993). Participants indicate whether
they engaged in 24 activities more than 10 times over the past year, then
they report how many months out of the year, days per week, and minutes
per day they engaged in each endorsed activity. Items were weighted
according to metabolic expenditure (Wilson, Paffenbarger, Morris, & Hav-
lik, 1986) and summed to create an overall measure of past year caloric
expenditure through exercise. Because this variable was skewed, a square

root transformation was used to normalize the distribution. This scale has
acceptable 1-year test-retest reliability (r = .55-.66), correlates with
behavioral fitness measures, and shows concordance with objective mea-
sures of exercise frequency (Aaron et al., 1993, 1995). This scale had
adequate 1-year test-retest reliability in the present study (r = .56).

Dietary restraint. The Dutch Restrained Eating Scale (van Strien,
Frijters, van Staveren, Defares, & Deurenberg, 1986) was used to assess
dietary restraint. Participants indicate the frequency of dieting behaviors
using 5-point scales ranging from 1 (never) to 5 (always; items were
averaged). This scale has acceptable internal consistency (o = .95) and
test—retest reliability (» = .82) and correlates negatively with self-reported
caloric intake (Laessle, Tuschl, Kotthaus, & Pirke, 1989; Stice, 2001; van
Strien et al., 1986). This scale had acceptable 1-year test—retest reliability
(r = .62) in the present study.

Compensatory behaviors. The EDE was also used to assess compen-
satory behaviors, including vomiting for weight-control purposes, laxative
abuse, and diuretic abuse (Fairburn & Cooper, 1993). Because the fre-
quency of compensatory behaviors was skewed, a dichotomous variable
was formed, wherein participants who reported two or more episodes of
DSM-1V compensatory behavior in the past 3 months were coded 1, and all
other participants were coded 0. As noted previously, there is considerable
evidence in support of the reliability and validity of the EDE (Rizvi et al.,
2000; Williamson et al., 1995).

Depressive symptoms. An adapted version of the Schedule for Affec-
tive Disorders and Schizophrenia for School-Age Children (Puig-Antich &
Chambers, 1983), a structured diagnostic interview, was used to assess
DSM-1V symptoms of major depression. Severity ratings for each symp-
tom were averaged. The Schedule for Affective Disorders and Schizophre-
nia for School-Age Children has been found to have acceptable test-retest
reliability (k = .63-1.00), interrater reliability (x = .73-1.00), internal
consistency (o = .68-.84), and to discriminate between depressed and
nondepressed individuals (Ambrosini, 2000). To assess the interrater reli-
ability in our study, a second assessor who was blind to the first diagnosis
reinterviewed a randomly selected subset of participants (5%) within a
3-day period, which resulted in high interrater agreement (k = 1.00).
Another randomly selected subset of participants (5%) completed a second
diagnostic interview with the same assessor 1 week later, which resulted in
high test-retest reliability (x = 1.00). This scale had acceptable internal
consistency (a = .85) and 1-year test-retest reliability (r = .64) in the
present study.

Perceived parental obesity. We assessed perceived parental obesity
with a dichotomous item created for this study (“Are either or both of your
parents overweight?”’). Responses were coded 1 = yes and 0 = no.
Although this was a rudimentary measure of parental obesity, it showed
acceptable temporal reliability over the 1-year period from T1 to T2
(test—retest r = .68) and reasonable concordance (72% overall agreement),
X°(1, N = 432) = 47.89, p < .0001, with parental self-report of overweight
at TS5 (as assessed by a body mass index [BMI] > 25).

Body mass. The BMI (kg/m?) was used as a proxy measure of adipos-
ity. Height was measured to the nearest millimeter with a portable direct-
reading stadiometer. Students were measured without shoes and with the
body positioned such that the heels and buttocks were against the vertical
support of the stadiometer and the head aligned so that the auditory canal
and lower rim of the orbit were in a horizontal plane. We assessed weight
to the nearest 0.1 kg using digital scales, with participants wearing light
clothing without shoes or coats. At each assessment, two measures of
height and weight were obtained and averaged. The BMI correlates with
direct measures of total body fat—such as dual energy X-ray absorptiom-
etry (r = .80—.90)—and with health measures, including blood pressure,
adverse lipoprotein profiles, atherosclerotic lesions, serum insulin levels,
and diabetes mellitus in adolescent samples (Dietz & Robinson, 1998;
Pietrobelli et al., 1998). Because of the ease of assessment of the BMI, it
has been recommended as the measure of choice for epidemiologic re-
search (Dietz & Robinson, 1998). We defined adolescent obesity using the
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age and sex adjusted 95th centiles of BMI, based on nationally represen-
tative data, as recommended by Barlow and Dietz (1998).

Results
Preliminary Analyses

Of the initial 496 participants, we did not collect follow-up data
for 2% at T2, 2% at T3, 1% at T4, and 2% at TS5, although less than
1% did not provide data at any follow-up assessment. Attrition
analyses verified that girls who were missing data at any assess-
ment point did not differ significantly from the remaining girls on
demographic factors or any of the variables examined in the report,
suggesting that attrition should not introduce bias.

Descriptive Statistics

The correlations among the predictors are reported in Table 1,
along with the means and standard deviations. Tests of indepen-
dence, which were not based on the assumption of linear relations
(e.g., chi-square tests for relations between dichotomous vari-
ables), were used to assess whether the dichotomous variables
showed significant relations to dichotomous and continuous vari-
ables. In general, there were only weak relations between these
variables. The relation between compensatory behaviors and di-
etary restraint was moderate, suggesting that individuals who
endorse dietary behaviors also resort to other unhealthy compen-
satory behaviors for weight control. Use of compensatory behav-
iors also showed a moderate association with depressive symp-
toms. The fact that fat intake showed a very weak relation to binge
eating suggests that these measures capture relatively orthogonal
dimensions of intake. It is also noteworthy that perceived parental
obesity showed weak relations with the behavioral and psycholog-
ical predictors.

Adolescent age did not show significant relations to any of the
variables examined in this report. There were no ethnic differences
on the variables examined, with one exception: Caucasians were
significantly less likely to report binge eating at T1 relative to
ethnic minority participants (odds ratio [OR] = 0.26, 95% confi-
dence interval [CI] = 0.10-0.68, p = .003).

The mean fat intake score indicated that on average participants
reported consuming each of thel8 high-fat foods 1-2 times in the
past month. The median amount of exercise per week was 5.5 hr.

The mean dietary restraint score indicated that on average partic-
ipants reported seldom use of the various dietary behaviors over
the past 6 months (only 9% of the girls indicated that they were
currently on a weight-loss diet). Within the past 3 months, 4% of
participants reported at least two episodes of binge eating, and
14% reported at least two episodes of compensatory behaviors
(e.g., vomiting). The mean depressive symptom score indicated
that on average participants did not meet criteria for any of the
DSM-1V symptoms of major depression (2.2% met DSM-IV cri-
teria for current major depression at T1). Finally, 33% of the
participants reported that one or both of their parents were
overweight.

At T1, 42 (8.3%) of the 496 adolescents met age-adjusted
criteria for obesity (2 participants did not provide BMI data at any
follow-up). Although these initially obese participants were gen-
erally similar in age to the rest of the sample (M = 13.4, range =
12.0-15.3), African American and Hispanic participants were
overrepresented, and Caucasian participants were underrepre-
sented in this group (2% Asian—Pacific Islander, 16% African
American, 47% Caucasian, 28% Hispanic, and 7% other or mixed
racial heritage). Of the 453 nonobese participants at T1, 15 (3.3%)
showed onset of obesity over the 4-year study period, as opera-
tionalized as exceeding the age-adjusted 95th centile at any of the
four annual follow-up assessments. Obesity showed high temporal
stability, in that an average of 84% of the participants who met the
criteria for obesity at one assessment point met criteria at the
following assessment point. As a frame of reference, the mean
BMI was 21.1 at T1, 21.6 at T2, 22.0 at T3, 22.5 at T4, and 22.8
at T5. The rates of obesity and increases in BMI were generally
consistent with estimates from our previous study on adolescent
obesity (Stice et al., 1999) and nationally representative data
(Kuczmarski et al., 2002).

Logistic Regression Models

We estimated logistic regression models to test whether T1 fat
intake, binge eating, exercise level, dietary restraint, compensatory
behaviors, depressive symptoms, and perceived parental obesity
increased the risk for onset of obesity over the 4-year follow-up
period among adolescents who were not obese at T1. Participants
who met criteria for obesity at T1 were excluded to ensure that we
conducted a truly prospective test of our hypotheses.

Table 1
Means, Standard Deviations, and Bivariate Correlations Among Time 1 Risk Factors
Factor 1 2 3 4 5 6 7 M SD
. High fat intake — .02 —.01 —.15% —.13* =02 —.08 2.43 0.57
. Binge eating — .02 .16* 25% 26% .02 0.04 0.19
. Exercise — .07 13*% 0 —.07 —-.03 3.49 1.77

. Dieting

. Compensatory behaviors

. Depressive symptoms

. Perceived parental obesity

N O\ R W~

— A41* .30% Jdo* 222 092
— 32% .08 0.14 035

— 14%* 134 037

— 033 047

Note. Pearson product-moment correlation coefficients were used to reflect relations between continuous
variables; point-biserial correlation coefficients were used to reflect relations between continuous and dichot-
omous variables; tetrachoric correlation coefficients were used to reflect relations between dichotomous
variables. Descriptive statistics are from the transformed version of the exercise variable used in the analyses.

*p < .05.
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We first estimated univariate models to understand the effects of
each potential risk factor without the complication of colinearity.
Table 2 presents the ORs, 95% Cls, and p values for the univariate
relations between the T1 predictors and the risk for obesity onset.
As hypothesized, elevated dietary restraint,' use of compensatory
behaviors, elevated depressive symptoms, and perceived parental
obesity significantly increased the risk for obesity onset. Fat in-
take, binge eating, and exercise level did not predict obesity onset
in these models. The ORs for the significant effects correspond to
moderately large effect sizes.

We next estimated a multivariate model to investigate the
unique effects of the risk factors that showed significant univariate
effects, while we controlled for the effects of the other risk factors.
Table 3 presents the ORs, 95% Cls, and p values for the multi-
variate relations between the T1 predictors and the risk for obesity
onset over the study. The effects for dietary restraint and perceived
parental obesity remained significant in the multivariate model.
However, compensatory behaviors and depressive symptoms did
not show significant unique effects in the multivariate model. The
two significant effects showed moderate effect sizes.

Discussion

In this study, our aim was to test whether psychological and
behavioral risk factors predicted onset of obesity in adolescent
girls. One of the most striking findings was that participants with
elevated dietary restraint scores showed an increased risk for
obesity onset, which replicates the results from previous studies
with adolescents (Stice et al., 1999) and adults (French et al., 1994,
Klesges et al., 1992). The use of maladaptive compensatory be-
haviors for weight control—such as vomiting or laxative abuse—
likewise increased the risk for obesity onset, which replicates the
effects from an earlier prospective study (Stice et al., 1999). The
fact that these effects have been observed in several independent
studies implies that these effects are moderately robust. The ORs
suggested that there was more than a threefold increase in risk for
obesity onset with every unit increase on the dieting scale and that
recurrent use of compensatory behaviors was associated with more
than a fivefold increase in the risk for obesity onset. Thus, the
magnitude of these ORs implies that both of these effects are
clinically meaningful.

One interpretation of these findings is that weight-control be-
haviors may promote weight gain because they lead to increased

Table 2
Univariate Relations Between Time 1 Risk Factors and Future
Risk for Obesity Onset During the 4-Year Follow-Up Period

Time 1 risk factor OR 95% CI p
High-fat diet 0.50 0.19-1.32 162
Binge eating 2.34 0.29-19.11 429
Exercise 1.21 0.96-1.53 A11
Dietary restraint 3.39 1.92-5.99 .001#**
Compensatory behaviors 5.17 1.77-15.13 .003#%*
Depressive symptoms 4.62 1.67-12.74 .004%#%*
Perceived parental obesity 4.58 1.53-13.64 .006%*

Note. Logistic regression models excluded initially obese participants.
OR = odds ratio; CI = confidence interval.
#*p < .0l. ***p < .00l

Table 3
Multivariate Relations Between Time 1 Risk Factors and Future
Risk for Obesity Onset During the 4-Year Follow-Up Period

Time 1 risk factors OR 95% CI P
Dietary restraint 3.16 1.58-6.31 001 #%*
Compensatory behaviors 1.35 0.40-4.60 .632
Depressive symptoms 2.32 0.62-8.65 210
Perceived parental obesity 3.97 1.24-12.72 .020%*

Note. Logistic regression models excluded initially obese participants.
OR = odds ratio; CI = confidence interval.
*p <.05. #FEp < .001.

metabolic efficiency or other alterations in homeostatic processes
(Klesges et al., 1992). Blundell (1995) argued that dieting results
in an erratic delivery of nutrients with aberrant triggering of
physiological responses, which leads to a desynchronization be-
tween behavior and physiology. This dysregulation of the normal
appetite system is thought to promote weight gain because biolog-
ical regulatory processes oppose undereating but not overeating.
Alternatively, weight-control behaviors may increase the risk for
binge eating, which in turn results in weight gain, although this
interpretation does not accord with the finding that binge eating
did not predict obesity onset in the present study. These findings
might also be interpreted as providing additional evidence that
self-report, weight-control behaviors are not valid. Studies have
failed to find the expected inverse correlations between dietary
restraint scales and unobtrusive observational and biological mea-
sures of acute and long-term caloric intake (Bathalon et al., 2000;
Stice, Fisher, & Lowe, 2004). Finally, scales measuring behaviors
aimed at managing weight may simply identify people with over-
eating problems who are at elevated risk for obesity (Stice et al.,
1999). That is, an overeating tendency may increase the likelihood
that a person will engage in weight-control strategies and may
ultimately result in obesity onset despite the weight-control efforts.
This interpretation would suggest that self-reported, weight-
control behaviors are simply a proxy measure of a tendency toward
overconsumption.

We also found support for the hypothesis that depressive symp-
toms would predict obesity onset. This finding converges with
results from other prospective studies with adolescents and adults
(Goodman & Whitaker, 2002; McGuire et al., 1999; Pine et al.,
2001), which implies that this effect is relatively robust. The OR
suggested that for each additional depressive symptom reported by
the adolescent, there was more than a fourfold increase in risk for
obesity onset, which suggests that this effect is clinically mean-
ingful in magnitude. Thus, results provide support for the affect
regulation etiologic model of obesity. Theoretically, depressed
individuals eat to provide comfort or distraction from negative
emotions. It is also possible that the serotonin dysregulation that
characterizes depression leads individuals to consume excessive

" Post hoc analyses revealed that girls who indicated that they were
currently on a weight-loss diet at T1 were significantly more likely to show
onset of obesity than girls who indicated that they were not on a weight-
loss diet (OR = 6.07, 95% CI = 1.96-18.81, p = .002). We thought it
would be useful to report this effect because some investigators have used
this type of current dieting item.
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amounts of carbohydrate-rich foods in an effort to regulate sero-
tonin levels. An interesting finding was the fact that the effect for
depressive symptoms was only significant in the univariate model,
which implies that this effect may be accounted for by the colin-
earity it shows with one or more of the risk factors that showed
significant univariate and multivariate effects. The correlations
between these risk factors suggest that individuals who engage in
dieting and weight-control behaviors often experience elevated
depression.

Perceived parental obesity also predicted onset of obesity. This
finding also appears to be robust in that it converges with past
evidence that parental obesity has predicted obesity onset during
childhood and adulthood (Salbe, Weyer, Lindsay, et al., 2002;
Stettler et al., 2000; Whitaker et al., 1997). The OR indicated that
adolescents who reported parental obesity were at more than a
fourfold increase for obesity onset than their peers not reporting
this risk factor. However, this effect should be interpreted with
caution because we did not define obesity in our single-item
measure of parental obesity, which made this measure somewhat
subjective. In addition, because we did not ask participants to
report on their biological parents, it is not possible to draw con-
clusions regarding the degree to which this predictive effect may
reflect genetic versus environmental contributions to obesity. For-
tunately, this single-item measure did show temporal reliability
and convergent validity with parental report of overweight, and the
present findings suggest that this measure also possessed predic-
tive validity.

Contrary to hypotheses, elevated intake of high-fat foods, binge
eating, and exercise did not predict obesity onset. Although these
findings appear to be inconsistent with the energy balance model
of obesity, two of the five prospective studies that tested whether
caloric intake and intake of high-fat foods predicted increases in
body mass with data from adults or children found null effects
(Klesges et al., 1989; Maffeis et al., 1998), and one of the two
studies that tested whether binge eating predicted obesity onset in
adolescent girls found a null effect (Field et al., 2003). Likewise,
five of the ten prospective studies that we located did not generate
the expected significant inverse correlation between exercise and
future weight gain or onset of obesity (Klesges et al., 1992;
Maffeis et al., 1998; Robinson et al., 1993; Salbe, Weyer, Harper,
et al., 2002; Stice et al., 1999). The fact that the one study that used
an objective biological measure of caloric intake found a prospec-
tive effect, despite a small sample size, suggests that the docu-
mented underreporting of caloric intake (Lichtman et al., 1992)
might make it difficult to consistently observe prospective effects
between caloric intake and obesity onset. Similar reporting biases
might make it difficult to elicit reliable reports of exercise behav-
ior, which serves to attenuate this effect. Alternatively, it may be
that eating and exercise behaviors fluctuate widely over time,
which makes it difficult to observe a prospective effect over a long
follow-up period. Consistent with this suggestion, the 1-year test—
retest reliability coefficients were lower for caloric intake and
exercise (mean r = .57) than for the other risk factors examined in
this report (mean r = .65).

Strengths and Limitations

The confidence that can be placed in our findings is bolstered by
the fact that we collected direct measures of height and weight.

Moreover, because predictors were assessed via surveys or struc-
tured psychiatric interviews, whereas research assistants measured
height and weight, it is unlikely that shared method or reporter bias
explain our findings. The fact that risk factors assessed at baseline
were used to predict future risk for onset of obesity over the study
permits stronger inferences about the direction of effects than is
possible with cross-sectional data. We also had a large sample and
a long follow-up period.

Despite these strengths, there were several limitations that
should be considered when interpreting the findings. First, it is
possible that some of the null findings occurred because certain
self-report measures possessed limited validity—particularly the
self-report measures that assessed caloric intake and exercise be-
haviors. Second, although we observed effects for adolescent
report of parental obesity, these findings should be interpreted with
care because we did not define obesity in our question or specif-
ically ask adolescents to report on biological parents. Third,
whereas the BMI is the recommended measure of adiposity in
epidemiologic research (Dietz & Robinson, 1998), it can reflect
elevations in other aspects of body composition rather than adipose
tissue, such as muscle mass. Fourth, our findings should be gen-
eralized with caution to individuals who are Asian/Pacific Islander,
African American, and Native American because our sample only
contained small proportions of individuals from these ethnic
groups. Also, because the sample consisted exclusively of female
adolescents, results may not generalize to male adolescents. Fi-
nally, as is the case with all longitudinal research, it is possible that
some unmeasured variable explains the observed prospective
effects.

Clinical Implications and Directions for Future Research

The present results have several clinical implications. First, the
evidence that adolescent girls who report dieting and radical
weight-control techniques are at increased risk for obesity onset
suggests that obesity prevention efforts should target this high-risk
population. These results also imply that it is particularly important
to educate youths about more effective weight-control strategies,
as randomized trials have clearly found that a reduction in caloric
overconsumption and an increase in exercise result in decreased
risk for obesity onset (Klem, Wing, Simkin-Silverman, & Kuller,
1997; Stice, Presnell, Groesz, & Shaw, in press). Second, the
evidence that adolescent girls with depression are at higher risk for
obesity onset implies that prevention and treatment interventions
that effectively reduce depressive symptoms might also success-
fully reduce the risk for onset of obesity. Third, our results also
suggest that children of obese parents are at elevated risk for
obesity onset, which implies that it might be advantageous to target
this high-risk population with obesity prevention programs.

Results suggest that future research should investigate the hy-
pothesis that weight-control behaviors paradoxically increase risk
for obesity onset. It will be important for future studies to use
objective and valid measures of weight-control behaviors to ensure
that the countermanding findings are not the product of social-
desirability biases. Research should also begin to test multivariate
etiologic models that specify how the various risk factors might
work together in a mediational or moderational fashion to predict
onset of obesity. For example, it would be useful to test whether
increases in binge eating or metabolic efficiency mediate the
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relations between weight-control behaviors and onset of obesity.
Finally, it will be vital to conduct randomized prevention trials that
test whether reducing these weight-control behaviors actually re-
sults in reduced risk for obesity onset. These types of experiments
would effectively rule out the possibility that some unmeasured
variable is responsible for the prospective effects observed in
longitudinal studies. An improved understanding of the etiologic
processes that give rise to obesity and the groups that are at
greatest risk for obesity should ultimately facilitate the design of
effective prevention programs for this public health epidemic.
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