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Abstract
Objective—To examine the trajectories of mood, weight and physical activity, and associations
between mood, weight, and gender, among 213 obese individuals.

Methods—Prospective, longitudinal design. Assessments at baseline and 6, 12, and 18 months of
Profile of Mood States, Paffenbarger Physical Activity Questionnaire, and weight.

Results—Total mood disturbance decreased from baseline to 6 months, with no change
thereafter. Weight decreased from baseline to 6 to 12 months, and increased from 12 to 18 months.
Physical activity increased from baseline to 6 months, and 12 to 18 months. Increased physical
activity predicted greater vigor and less fatigue over time. Females high in distress at 6 months
lost less weight than females low in distress and at 18 months gained more weight than those low
in distress. There were no such associations among males.

Conclusion—The trajectories of mood, weight and physical activity were synchronous only in
the short-term. Distress monitoring, targeted to females who relapse, may be warranted.
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Introduction
Much attention has been paid to the relationships among mood, eating behavior, and weight
( 1 ). Empirical investigations designed to address this topic have employed disparate
methodologies and designs: cross-sectional ( 2, 3 ), longitudinal ( 1, 4 ), and experimental,
whereby mood states are manipulated and resultant food consumption is examined ( 5, 6, 7 ),
or food consumption is manipulated and resultant mood states are examined ( 8 ). Findings
are complex, indicating non-linear and bi-directional relationships. For example, in
laboratory-based studies, negative mood states have been associated with both decreased
( 9 ) and increased food consumption ( 10 ). The latter is referred to as the stress-eating
paradox, given the typical pattern of appetite suppression and decreased food intake
associated with autonomic activation consequent to stress.
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In epidemiologic investigations, examination of the relationship between mood and weight
has tended to focus specifically on the relationship between mood disorders and obesity.
Some studies report a positive relationship between mood disorders and overweight or
obesity ( 2, 11, 12, 13, 14, 15 ), whereas others report an inverse relationship ( 16, 17 ), or no
relationship ( 18 ). For still others, a positive relationship occurs only among females
( 3, 19, 20 ), and an inverse relationship occurs among males ( 19, 21 ).

It would be remiss to mention such gender differences without considering restrained eating,
defined as “the volitional effort to restrict food intake to control body weight” ( 22, p. 16 ).
Females are more likely to engage in this behavior than are males ( 23, 24, 25 ). They are also
more likely to engage in emotional eating, increased consumption in response to negative
emotional experience ( 23, 26 ). The association between negative affect and food intake
differs for restrained and unrestrained eaters. Distress increases food consumption among
restrained eaters but not unrestrained eaters. This association has been demonstrated in both
experimental ( 5, 27 ) and naturalistic settings ( 28 ). The relationship between restrained
eating and weight control, moreover, differs by gender, such that restraint is detrimental for
females but beneficial for males ( 24 ).

To summarize, results from a large number of investigations, while variant in methodology,
suggest important relationships between mood, eating behavior and weight. However,
findings are inconsistent and, in some cases, differ by gender. In addition, most studies
involving obese populations have focused on mood disorders (e.g., clinical levels of
depression or anxiety). Furthermore, few studies have afforded examination of associations
between mood and weight within the context of formalized weight-loss programs. An early
review indicated deleterious emotional consequences of weight-loss programs ( 29 ),
whereas more recent studies indicated either no association( 30 ) or benefit, such as
increased vitality ( 31, 32 ), decreased anxiety, decreased depression, and decreased fatigue
( 31 ). The present investigation represents an observational, longitudinal analysis of mood
and weight among obese individuals enrolled in a long-term behavioral weight-loss program
(i.e., individuals instructed to restrain their eating behavior and increase their energy
expenditure through physical activity).

Physical activity, like ingestion, is known to affect mood. Results from a wide range of
studies, including randomized controlled trials, suggest that exercise improves mood, even
after just single bouts of activity ( 33, 34, 35 ). Conversely, exercise withdrawal is associated
with mood decrements and fatigue ( 36 ). In their theoretical model, Baker and Brownell
( 37 ) posit relationships between physical activity, psychological mechanisms, and weight
control. Exercise is associated with mood improvement, which in turn is associated with
increased motivation and commitment. Such commitment leads to greater dietary
compliance and exercise adherence, which in turn results in greater weight-control success.
Conversely, limited physical activity and mood decrements result in weight-control failure.

The aims of the present investigation were three-fold. First, we sought to examine the
trajectories of mood, weight and physical activity over time, as individuals attempted to lose
weight. Synchronous trajectories were expected (e.g., mood improvement concurrent with
weight-loss and increased physical activity). Second, we sought to examine the relationship
between distress and weight-change as a function of gender. In line with past research
( 3, 19, 20 ), the relationship between distress and weight-change was expected to be stronger
for females as compared to males. To note, distress is a “nonspecific term that encompasses
sadness, frustration, anxiety, and a number of other negative mood states” ( 38, p. 5 ). Third,
we sought to examine the predictive power of physical activity on mood. Increased physical
activity was expected to predict better mood over time. Importantly, we chose to focus on
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mood states as opposed to clinical levels of depression or anxiety per se, as done in prior
research.

Methods
Design and Participants

Participants were recruited from the Minneapolis community in two waves to the Lose It
Forever (LIFE) study - a randomized controlled trial designed to test the efficacy of different
combinations of behavioral (diet and exercise) prescriptions for weight-loss and then
weight-maintenance. In the trial, participants were randomly assigned to receive either
standard behavioral therapy or a maintenance-tailored treatment emphasizing variety and
adaptation to change. Repeated assessments occurred at baseline, 6 months, 12 months, and
18 months. We focus here on the observational, prospective, longitudinal aspect of the
study, collapsing across treatment condition. Primary results of the trial, with weight-loss
and weight-maintenance as outcomes, are reported elsewhere ( 39 ) and beyond the scope of
the present manuscript.

Recruitment methods included mass media advertising and, to attract men and minorities,
specialized advertising targeted to those populations. Eligible participants were at least 18
years old, with a BMI of 30–39. Exclusion criteria were: current use of weight-loss
medications or participation in another organized weight loss program; history or presence
of cancer, cardiovascular disease, diabetes, chronic fatigue, arthritis, fibromyalgia, or stroke;
inability to walk at least 10 minutes without stopping; current pharmacologic or behavioral
treatment for a major psychological disorder; and current use of a synthroid drug. In
addition, females were excluded if they were pregnant, < 6 months postpartum,
breastfeeding, or planning to become pregnant in the ensuing 30 months.

Procedures
Study procedures were IRB-approved, and informed consent was obtained from all
participants. Clinic-measured assessments included weight, height and waist/hip ratio.
Weight and height were measured in light clothing, without shoes, using a wall-mounted
stadiometer in centimeters with a horizontal measuring block, and a Tanita BWB 800 digital
scale, read in kilograms (Tanita corp., Arlington Heights, IL). Participants also completed a
battery of pencil-and-paper measures, including demographic items, the Profile of Mood
States (POMS), and the Paffenbarger Activity Questionnaire.

The POMS is a measure of affect or mood ( 40 ). Respondents rate the extent to which they
experienced feelings such as sad “during the past week”. Ratings are made on a 5-point (0 =
not at all; 4 = extremely) scale. Six subscale scores are calculated, assessing distinct mood
states: tension-anxiety (9 items such as tense, panicky, restless), depression-dejection (15
items such as unhappy, sorry, hopeless, lonely), anger-hostility (12 items such as spiteful,
annoyed, furious), fatigue-inertia (7 items such as listless, sluggish, weary, exhausted),
confusion-bewilderment (7 items such as unable to concentrate, muddled, forgetful) and
vigor-activity (8 items such as lively, active, full of pep, cheerful, carefree). A Total Mood
Disturbance (TMD) score is also calculated, used as an indicator of overall distress. The
POMS manual suggests summary scoring for each subscale. However, given the variant
number of items per subscale, and therefore different theoretical ranges per subscale, mean
scores are reported here, for ease of interpretation and comparison across subscales
(theoretical range = 0–4, with higher values indicative of greater negativity in all cases but
vigor). Mean TMD scores are also reported, calculated by averaging items for all subscales
after reverse-scoring the vigor items (theoretical range = 0–4, with higher numbers
indicative of greater distress). The developers ( 40 ) report strong internal consistencies
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(Kuder-Richardson Formula 20 values ranging from 0.84 to 0.95) and good validity as
evidenced by appropriate correlations with similar constructs of depression as measured by
the Beck Depression Inventory ( 41 ), and appropriate changes in mood following a mood-
induction paradigm. In the present sample, internal consistency (Cronbach alpha) values at
the baseline time point were as follows: 0.87 for tension-anxiety, 0.92 for depression-
dejection, 0.91 for anger-hostility, 0.89 for vigor-activity, 0.91 for fatigue-inertia, 0.76 for
confusion-bewilderment, and 0.96 for TMD.

The Paffenbarger Activity Questionnaire is a well-known measure of physical activity ( 42 ).
In this questionnaire, respondents are asked to report the number of stairs climbed, blocks
walked, and the type and duration of all leisure-time physical activities during the past week.
Responses are scored to provide an estimate of kilocalories expended per week in overall
leisure time activity, and in activities of light (5 kcal/min), mixed (7.5 kcal/min), and high
(10 kcal/min) intensity. We focus here on the former, average weekly caloric expenditure.
Test-retest reliability of the scale was demonstrated in several studies spanning disparate
samples ( 43, 44, 45 ). Validity was demonstrated by appropriate relationships with BMI
( 46 ), body fat ( 43 ), maximum oxygen consumption ( 43, 44 ), and self-reported physical
activity and sweating ( 46 ).

Statistical Analyses
Descriptive and inferential analyses were performed using SPSS 13.0 and SAS 8.1. A series
of linear mixed model regression analyses were conducted to examine the effects of time on
several dependent variables: POMS TMD, each of the POMS subscales, weight, and weekly
average energy expenditure in kilocalories. Mixed models adjust for the correlation of
repeated measures over time and allow for missing data. In all models, time was treated as a
fixed effect, with baseline serving as the referent. Study wave, gender and treatment
condition were also included in the models as fixed effects, as was a time x treatment
condition interaction for the POMS models.

Additional analyses afforded examination of physical activity (energy expenditure) as a
predictor of mood over time (POMS TMD and each of the subscales). Two variables were
created to indicate both between- and within-person variability in expenditure. Between-
person variability can be thought of as simple mean differences in energy expenditure
between participants. Within-person variability can be thought of as the time-specific
deviation from an individual’s own mean energy expenditure. These two variables were
included in a mixed linear regression model as time-varying covariates, along with wave,
gender, and treatment condition.

For all of the models detailed above, the covariance matrix was unstructured. This is a
conservative approach because it does not assume that correlation within a subject (in this
case, a subject’s mood, weight or energy expenditure) is fixed and constant over time. Three
females who became pregnant during the course of the study were excluded from analyses.

Finally, linear regression analysis was used to examine the relationship between mood,
weight-change, and gender. Three regressions were run for each of three weight- change
dependent variables: baseline to 6-month weight-change, 6-month to 12-month weight-
change, and 12-month to 18-month weight-change. This was done separately for males and
females. The change variable was calculated by subtracting weight at a given time point
from weight at the subsequent time point, with positive values indicating gain and negative
values indicating loss. For each analysis, POMS TMD scores were entered as a predictor of
weight-change, treated as a dichotomy based on a median split (0 = low distress, 1 = high
distress). For each regression, POMS TMD at the later of the two time points was used, e.g.,
6 months for the analysis involving baseline to 6-month weight change.
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Results
Table 1 displays baseline demographic and clinical characteristics of a) the total sample (n =
213) and b) the “completer” subsample of those still participating at 18 months (n = 159).
Looking at the enrolled/ total sample, participants were, on average, 49 years old, 53%
female, and 32% non-Caucasian. By self-report, 77% were college-educated. Mean baseline
weight and BMI values were 103 kg and 35 kg/m2, respectively. Over one-half of
participants had previously participated in an organized weight-loss program. Descriptively,
the “completer” subsample did not differ appreciably from the enrolled sample.

Trajectories of Mood, Weight, and Physical Activity
Means and standard errors for TMD, weight, and energy expenditure (as a function of time)
are displayed in Figures 1a–c, respectively. As seen in the top panel of Figure 1, POMS
TMD significantly decreased from baseline to 6 months (beta = −0.31, p < 0.0001), with no
further significant change from 6 to 12 months (beta = −0.05, p = 0.121) or 12 to 18 months
(beta = 0.01, p = 0.824). As seen in the middle panel of Figure 1, weight significantly
decreased from baseline to 6 months (beta = −6.69 kg, p < 0.0001), and 6 to 12 months (beta
= −2.93 kg, p < 0.0001), but significantly increased from 12 to 18 months (beta = 0.64 kg, p
= 0.005). Finally, as seen in the bottom panel of Figure 1, weekly average energy
expenditure significantly increased from baseline to 6 months (beta = 842.77 kcal, p <
0.0001) and 12 to 18 months (beta = 197.45, p = 0.045). Energy expenditure did not
significantly change from 6 to 12 months (beta = −165.53, p = 0.153).

Means and standard errors for each of the POMS subscales are displayed in Figure 2. The
patterns of change over time were similar for tension-anxiety, anger-hostility, fatigue-inertia
and confusion-bewilderment. Negative affect significantly decreased from baseline to 6
months (beta = −0.10, p = 0.023 for tension-anxiety; beta = −0.12, p = 0.007 for anger-
hostility; beta = −0.24, p = 0.0009 for fatigue-inertia; and beta = −0.14, p = 0.001 for
confusion-bewilderment), with no significant change thereafter, either from 6 to 12 months
or 12 to 18 months (all p values > 0.05). Vigor-activity significantly increased from baseline
to 6 months (beta = 0.36, p < 0.0001), with stabilization thereafter (p values > 0.05). The
trajectory for depression-dejection was distinct, showing no significant change for any time
interval (all p values > 0.05). None of the aforementioned models yielded main effects of
gender, wave or treatment condition (p values > 0.05), with one exception. Participants
receiving the treatment emphasizing variety and adaptation to change reported greater
tension-anxiety over time as compared to those receiving standard behavioral therapy (beta
= 0.19, p = 0.025). The time x treatment condition interaction was not significant for any of
the POMS models, p > 0.05.

Physical Activity as a Predictor of Mood
Additional analyses afforded examination of energy expenditure as a predictor of mood over
time. Increased energy expenditure was associated with greater vigor (beta = 0.01, p =
0.0006) and less fatigue (beta = −0.01, p = 0.033) over time. In other words, for every one
unit increase in energy expenditure (one kilocalorie expended per week), there was an
increase in vigor and a decrease in fatigue. Energy expenditure did not predict depression-
dejection, tension-anxiety, anger-hostility, confusion-bewilderment, or TMD over time (p
values > 0.05).

Mood, Weight-change and Gender
Results for the linear regressions conducted on baseline to 6-month, 6-month to 12-month,
and 12-month to 18-month weight-change (separately for males and females) were as
follows. POMS TMD did not predict weight-change at any time interval for males (beta =

Langer et al. Page 5

Internet J Ment Health. Author manuscript; available in PMC 2012 January 31.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



−0.04, p = 0.971 for baseline to 6-month weight-change; beta = 0.06, p = 0.961 for 6-month
to 12-month weight-change; and beta = −0.39, p = 0.524 for 12-month to 18-month weight-
change). A different result emerged for females. Greater distress at 6 months predicted
greater baseline to 6-month weight gain (beta = 2.20, p = 0.012). Similarly, greater distress
at 18 months predicted greater 12-month to 18-month weight gain (beta = 2.27, p = 0.001).
Distress at 12 months did not predict 6-month to 12-month weight-change (beta = 0.53, p =
0.652). See Figure 3 for a graphical presentation of these data. As illustrated in the figure,
weight-change did not differ as a function of concurrent distress among males, but did so
among females. Females high in distress at six months lost less initial (baseline to 6 months)
weight as compared to females low in distress at six months (negative values in the figure
indicate weight loss). Similarly, females high in distress at 18 months gained more weight
between 12 and 18 months as compared to females low in distress at 18 months (positive
values in the figure indicate weight gain).

Discussion
The first aim of this study was simply to examine the trajectories of mood, weight and
physical activity over time. On average, weight decreased from baseline to 6 months, and
from 6 to 12 months, but increased from 12 to 18 months. Physical activity increased from
baseline to 6 months, and again from 12 to 18 months, with no change in the interceding
period. Total mood disturbance, tension-anxiety, anger-hostility, fatigue-inertia, and
confusion-bewilderment decreased from baseline to 6 months, with stabilization thereafter.
Similarly, vigor-activity increased from baseline to 6 months, with stabilization thereafter.
Depression-dejection did not change from one time point to the next. This may be explained
by a floor effect. Looking at Figure 2, we see that values for depression-dejection are quite
low, with limited room for improvement.

Weight-loss was associated with improved mood only during the early period of rapid
change. Weight decreased from baseline to 6 months, as did TMD. However, a further
reduction in negative affect was not seen as weight continued to drop, nor was an increase
seen as weight was regained. Perhaps the weight-loss itself became less reinforcing over
time, or the secondary benefits of weight-loss such as positive attention and praise
diminished over time. This is in line with theoretical work on motivation ( 47 ). As goals are
initially met (e.g., as weight is first lost), motivation strengthens. However, motivation
weakens with repeated exposure to the goal.

The relationship between distress and exercise was inverse (as expected), but only in the
short-term. Exercise increased from baseline to 6 months, just as TMD decreased. This is in
line with past research on the emotional benefits of physical activity ( 33 ). Interestingly, we
did not see a concomitant improvement in mood as energy expenditure increased from 12 to
18 months. Moreover, while energy expenditure was associated with greater vigor and less
fatigue over time, it was not associated with overall distress, sadness, anxiety or anger. This
finding is commensurate with experimental studies designed to examine the effects of
exercise on mood utilizing the POMS ( 48 ). It could be that the effects of physical activity
on mood are more specific to energy and activation as opposed to discrete emotional states
such as sadness or anger. Given the non-experimental nature of our study, we do not know
whether positive mood states fostered better dedication to an exercise program or if physical
activity led to increased vitality. According to Baker and Brownell ( 37 ), exercise enhances
mood, which in turn increases commitment and adherence.

Consistent with past research ( 3, 20 ), the relationship between mood and weight was
stronger for females than for males. Females high in emotional distress at 6 months had lost
less weight since the start of the study than females low in emotional distress at 6 months.
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Similarly, females high in emotional distress at 18 months had lost less weight since 12
months as compared to females low in emotional distress at 18 months. In fact, on average,
females high in distress at 18 months had gained weight, whereas females low in distress
had lost weight. As others have noted ( 19, 21 ), the emotional impact of being overweight
may be stronger for females, in part because the social stigma of being overweight is greater
( 49 ). The social consequences, therefore, are more significant. It is possible that such
pressures are exacerbated within the context of a formal weight-loss program, a situation in
which participants are expected to “perform”. It makes sense, then, that females who had
been less successful in terms of weight-loss would report higher levels of distress.
Accordingly, distress monitoring, targeted to females who relapse, may be warranted. It may
also be helpful to consider emotion-focused coping strategies. In an intriguing study of
obesity-specific coping, greater helplessness and intrusion, and less fighting spirit were
found among individuals who, at two-year follow-up after treatment for obesity, had gained
versus lost weight ( 50 ).

It is important to consider who was not represented in the study, either by exclusion or drop-
out over time. Persons with a chronic disease (e.g., diabetes) were excluded from
participation. This may have resulted in a sample with lower baseline levels of distress.
While the enrolled/ total sample did not differ appreciably from the subsample of
participants who completed the study, there were fewer African Americans. This is fitting
with research indicating greater obesity and less weight-loss success among African
Americans ( 51, 52, 53 ).

There are multiple facets of emotion and the present investigation sought to examine just
one, that of self-reported emotional experience. It would be interesting, in future research, to
examine an observable indicator of emotion among weight- loss intervention participants,
such as the emotional valence of words uttered during group-format treatment sessions. In
addition, self-reported assessments in our study were few and far between. Diary studies, or
the use of ecological momentary assessment methods, may prove exceedingly informative.
An extended follow-up is also warranted.

Finally, future research should consider individual differences and the potential moderating
role of such differences. Examples include baseline or concurrent differences in body image,
real/ideal body weight synchrony or lack thereof, and stress reactivity. With respect to the
latter, research indicates associations between high stress reactivity, increased cortisol,
increased intake of calorically dense food, and weight, specifically, central adiposity
( 54, 55, 56 ). With respect to cognitions regarding weight, weight perceptions, not BMI or
weight per se, have been associated with elevations in psychological distress (both
overweight and underweight perceptions) ( 57 ). As we did not assess perceptions of weight
in the present study, we cannot address the relationship of such to affective functioning.
Weight-related cognitions, whether accurate or distorted, are likely to be affectively-laden,
particularly among individuals sufficiently motivated to lose weight so as to enroll in an
extensive weight-loss program.

Limitations aside, findings from this study extend the literatures on weight-loss and weight-
maintenance by examining the trajectories of mood, weight, and physical activity among
participants enrolled in a long-term behavioral weight-loss intervention. Trajectories were
synchronous only in the short-term, offering implications for interventions designed to
enhance mood within the context of formal weight-loss programs, not necessarily at the
outset (as weight is lost and mood improves) but perhaps mid-way or later on in the process,
as individuals begin to lapse. Females in particular should be monitored for distress,
especially if their weight-loss efforts have been unsuccessful. Lastly, exercise is

Langer et al. Page 7

Internet J Ment Health. Author manuscript; available in PMC 2012 January 31.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



recommended, not just for weight-loss but also for psychosocial functioning, specifically,
increased vigor and decreased fatigue.
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Figure 1.
a–c Profile of Mood States Total Mood Disturbance (POMS TMD, top panel), Weight
(middle panel), and Weekly Average Caloric Expenditure (bottom panel) as a Function of
Time, M (SE). Values reflect all available data per time point (pairwise deletion).
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Figure 2.
Profile of Mood States (POMS) Subscale Scores as a Function of Time, M (SE). Values
reflect all available data per time point (pairwise deletion).
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Figure 3.
Weight-change as a Function of Gender and Profile of Mood States Total Mood Disturbance
(TMD), M (SE). Values negative in sign indicate weight-loss; values positive in sign
indicate gain.
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Table 1

Baseline Demographic and Clinical Characteristics of the Total Sample and those Still Participating at 18
Months

Total sample Completers

N 213 159

Age, M (SD) 48.81 (10.53) 50.21 (10.44)

Gender, n (%)

 Male 100 (46.9) 79 (49.7)

 Female 113 (53.1) 80 (50.3)

Ethnicity, n (%)

 Hispanic 6 (2.8) 5 (3.1)

 Not Hispanic 207 (97.2) 154 (96.9)

Race, n (%)

 American Indian or Alaska Native 1 (.5) 0 (0.0)

 Asian 5 (2.3) 4 (2.5)

 African American 50 (23.5) 23 (14.5)

 Native Hawaiian or Pacific Islander 1 (0.5) 1 (0.6)

 Caucasian 143 (67.1) 122 (76.7)

 More than one race 7 (3.3) 4 (2.5)

 Other 4 (1.9) 3 (1.9)

Unknown 2 (0.9) 2 (1.3)

Education, n (%)

 ≤ High school degree 7 (3.3) 3 (1.9)

 Some college or vocational school 41 (19.2) 31 (19.5)

 College or technical degree 77 (36.2) 58 (36.5)

 Some graduate school 19 (8.9) 16 (10.1)

 Baccalaureate degree 68 (31.9) 50 (31.4)

 Unknown 1 (0.5) 1 (0.6)

Marital status, n (%)

 Married or cohabiting 140 (65.7) 111 (69.8)

 Separated or divorced 34 (16.0) 20 (12.6)

 Widowed 4 (1.9) 3 (1.9)

 Never married 34 (16.0) 24 (15.1)

 Unknown 1 (0.5) 1 (0.6)

Current full- or part-time employment, n (%) 190 (89.2) 139 (87.4)

Baseline weight in kg, M (SD) 103.19 (14.19) 103.00 (14.49)

Body mass index, M (SD) 34.9 (2.8) 34.76 (2.78)

Systolic blood pressure, M (SD) 119.41 (15.56) 120.11 (16.21)

Diastolic blood pressure, M (SD) 71.53 (8.90) 71.40 (8.87)

Waist/ hip ratio, M (SD) 0.92 (.09) 0.92 (.09)
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Total sample Completers

Smoked ≥ 100 cigarettes in lifetime, n (%) 82 (38.5) 63 (39.9)

Current smoker, n/ denominator (%) 12/ 82 (14.6) 8/ 63 (12.7)

Past participation in weight-loss program, n (%) 119 (55.9) 92 (57.9)
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