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Depression is one of the most common and
disabling, yet treatable, mental health condi-
tions in the United States.1,2 Women are twice
as likely as men to be affected,3 and more than
1 in 7 (14.9%) Black women will experience
major depression in their lifetime.4 Observa-
tional evidence suggests that, although the
prevalence of major depression is lower among
Blacks than Whites, its severity is greater for
Blacks.5 This is likely a result of racial dispar-
ities in access to depression treatment.6 Indeed,
compared with their White counterparts, Black
adults with depression are less likely to receive
treatment for depression (39.7% vs 54.0%).6

Of those who do seek treatment, Blacks are less
likely than Whites to receive care that corre-
sponds to clinical practice guidelines.6,7 These
racial disparities are magnified by socioeco-
nomic disadvantage.8 Depression is 3 times
more common for those with incomes below
the federal poverty level, compared with those
with higher incomes.9 As a consequence, the
challenge remains how to effectively treat
socioeconomically disadvantaged Black
women with depression.

Obesity is also disproportionately prevalent
among Black women relative to other racial/
ethnic groups.10 The high burden of obesity
among Black women not only indicates a
higher prevalence of obesity-related chronic
diseases (e.g., diabetes, heart disease),11 but it
may also have an impact on psychosocial out-
comes such as depression.12 As such, interven-
tions focusing on behavioral weight control
may present a useful opportunity to address
both obesity and depression.

Behavioral weight loss interventions typi-
cally include frequent contact with a weight
loss counselor; self-monitoring of diet, exercise,
and weight; and lessons that cover various
topics such as problem solving, relapse pre-
vention, and stress management. Indeed, across

numerous studies, behavioral weight loss in-
terventions have been shown to promote re-
ductions in depression.13,14 Such findings are
generally believed to be related to weight loss15

and mediated by improvements in body satis-
faction; that is, for many, weight loss might
enhance body satisfaction and, thus, improve
depression outcomes.16,17 However, this find-
ing has most frequently been demonstrated in
predominantly socioeconomically advantaged
White women, who tend to exhibit strong
relations between body size and mood.16,18 In
contrast, Black women have greater social
acceptance of overweight, less body weight
dissatisfaction, and higher body weight ideals
compared with White women.19---22 Thus, it is
unclear whether Black women would experi-
ence a similar reduction in depression as
a result of obesity treatment.

Although weight loss is indicated for those
with obesity, promoting clinically meaningful

weight change among Black women has been
a major challenge.23 Across various studies,
Black women achieve less weight loss relative
to White women.24---26 The reason for this
racial disparity in weight loss outcomes is un-
clear, but may be influenced in part by differ-
ences in sociocultural norms related to weight,
diet, and physical activity.27 As a result, in-
terventions that focus on preventing weight
gain may be a useful alternative treatment
approach among overweight and obese Black
women.27

We recently conducted a study titled the
Shape Program, a 12-month randomized con-
trolled trial with follow-up at 18 months,
evaluating an electronic health weight gain
prevention intervention among Black women
compared with usual care in the primary care
setting.27 The Shape intervention was found to
be effective in staving off weight gain at 12 and
18 months.28 It is unclear whether a weight
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gain prevention approach, as was tested in
Shape, would be helpful for treating depres-
sion among Black women. As such, we sought
to examine the potential spillover benefits
produced by this “maintain, don’t gain”
approach on depression, compared with
usual care.

METHODS

As described elsewhere,27 the Shape Pro-
gram was a randomized controlled trial that
compared a 12-month weight gain preven-
tion intervention to usual care in the
primary care setting. Following eligibility
screening and baseline measures, we random-
ized participants (n = 194) to the Shape in-
tervention (n = 97) or to usual care (n = 97).

As shown in Figure 1, we excluded 9 partici-
pants after randomization. We re-evaluated all
remaining participants (n = 185) at 6 and 12
months, with an additional follow-up visit at 18
months after randomization (Figure 1).

Participants

Eligibility criteria included Black women,
aged 25 to 44 years, with a body mass index
(BMI; defined as weight in kilograms divided
by the square of height in meters [kg/m2]) of
25 to 34.9 kg/m2. We recruited participants
from 5 community health centers operated by
Piedmont Health Inc (PHS), a federally quali-
fied community health center system that
serves predominantly socioeconomically
disadvantaged patients in central North
Carolina. Additional inclusion criteria

consisted of at least 1 visit to a Piedmont
Health center in the previous 24 months
and the ability to read and write in
English.

Exclusion criteria included current preg-
nancy, being less than 12 months postpartum,
a history of myocardial infarction or stroke
in the previous 2 years, and profound cogni-
tive, developmental, or psychiatric disorders
(Axis II---III). As assessed by the electronic
health record, exclusion for cognitive or
psychiatric disorders included schizophrenia,
bipolar disorder, borderline personality
disorder, developmental delay or brain
trauma.

Intervention

The Shape Program intervention has been
described in detail elsewhere.27,28 Briefly, the

513 assessed for eligibility

319 excluded
   171 were uninterested
   148 were ineligible 
       17 because of cognitive or 
       developmental disorders
           5 mental retardation
           5 schizophrenia
           4 bipolar disorder
           2 unspecified cognitive difficulties
           1 proxy refusal

194 randomized

97 allocated to usual care
   94 received usual care
      3 became ineligible
         3 because of pregnancy

90 completed 6-mo assessment

4 were lost to follow-up

91 completed 12-mo assessment

3 were lost to follow-up

90 completed 18-mo assessment

4 were lost to follow-up

94 included in primary (12-mo) analysis

97 allocated to intervention
   91 received intervention
      6 became ineligible
         3 because of pregnancy
         2 because of relocation
         1 because of a cancer diagnosis

87 completed 6-mo assessment

4 were lost to follow-up

86 completed 12-mo assessment

5 were lost to follow-up

86 completed 18-mo assessment

5 were lost to follow-up

91 included in primary (12-mo) analysis

Patient 
enrollment

Allocation

Follow-up

Analysis

FIGURE 1—Participant enrollment and retention in the Shape Program vs usual care among overweight and obese Black women in North Carolina

community health centers: 2009–2012.
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year-long intervention included 5 primary
components:

1. 3 personally tailored behavior change
goals,

2. self-monitoring of these goals via weekly
interactive voice response phone calls,

3. tailored skills training materials,
4.12 monthly individual counseling calls with

a registered dietitian, and
5. a 12-month YMCA membership.

The intervention was designed to achieve
weight gain prevention. As such, we did not
recruit those with high weight loss motivation,
and intervention messages did not mention
weight loss; rather, the primary intervention
message concerned maintaining one’s weight and
shape.

The intervention was delivered remotely
and utilized the Interactive Obesity Treatment
Approach,29---31 which uses a computer algo-
rithm to prescribe a series of behavior change
goals (e.g., 5 or more fruits and vegetables
per day, no fast food, no sugar-sweetened
beverages, walking 10 000 steps per day). The
intervention emphasized achieving the behav-
ioral goals as a means of creating a small caloric
deficit to stave off weight gains. The algorithm
considers self-efficacy, readiness, and the po-
tential of the goal to produce a caloric deficit.
We assigned 3 goals at baseline and updated
them every 2 months. All intervention partic-
ipants received walking up to 10 000 steps
per day as one of their goals. Participants
self-monitored their adherence to the behavior
change goals on weekly, 2- to 4-minute, auto-
mated, interactive voice response telephone
calls that were issued by a computer database.
After self-monitoring, participants received
immediate, automated feedback regarding
their progress and skills training tips from
the interactive voice response system. Self-
monitoring data, in part, informed the monthly
coaching calls that were conducted by PHS
registered dietitians. The 20-minute coaching
calls used principles of motivational interview-
ing to help elicit patient-directed motivation for
meeting behavioral goals.

Usual care group participants received rou-
tine standard of care for obesity from providers
at PHS. Usual care group participants also
received semiannual newsletters that covered
health topics other than weight, nutrition, or

physical activity. They also received the Na-
tional Heart, Lung, and Blood Institute’s “Aim
for a Healthy Weight” brochure at the baseline
visit. Otherwise, we made no efforts to impact
their weight, or the care they received in the
health center.

Measures

We assessed depression by using the 8-item
Patient Health Questionnaire (PHQ-8).32 The
PHQ-8 reflects the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition
(DSM-IV) diagnostic criteria for depression33

and was initially developed for use in primary
care.34 The PHQ-8 has been tested in diverse
samples and has been shown to be a valid
measure for depression in various racial/ethnic
populations.35 This questionnaire uses a
4-point Likert scale and asks the frequency,
within the past 2 weeks, with which a respon-
dent has experienced depressive symptoms.
Response options range from “not at all” to
“nearly every day” with values of 0 to 3
assigned to each response. Examples of symp-
toms include “feeling down,” “depressed or
hopeless,” “poor appetite,” and “little interest or
pleasure in doing things.” We calculated total
scores, which ranged from 0 to 24. Scores of
10 and above on the PHQ-8 reflect moderate
to severe depression and have 88% sensitivity
and 88% specificity for predicting a major
depression diagnosis.32,34 Scores greater than
or equal to 15 reflect more severe depression.
Reductions from the clinical threshold of
PHQ-8 of 10 and higher to scores of less than
5 are thought to reflect remission in depres-
sion.34 Likewise, achieving at least a 5-point
reduction in PHQ-8 score among those with
depression (PHQ-8 ‡ 10) is considered clini-
cally meaningful.36

Trained staff measured participant heights to
the nearest 0.1 centimeter by using a calibrated
wall-mounted stadiometer (Seca model 214,
Hamburg, Germany).37 They measured weights
to the nearest 0.1 kilogram with an electronic
scale (Seca model 876, Hamburg, Germany).37

At 18 months, we collected self-reported
medication use (i.e., “In the past 18 months, has
a doctor or medical professional prescribed a
medication for you? If yes, whichmedication(s)?”).
We coded any self-reported use of tricyclic
antidepressants, monoamine oxidase inhibi-
tors, selective serotonin reuptake inhibitors,

or serotonin and norepinephrine reuptake
inhibitors as depression medication use. Al-
though we only collected medication data at
18 months, we assumed that medication use
was stable throughout the study period.

Statistical Analysis

We used v2 and analysis of variance models
to examine differences in baseline characteris-
tics and attrition between treatment arms. We
calculated the proportion of participants with
PHQ-8 scores greater than or equal to 10 and
greater than or equal to 15. We imputed up
to 1 missing PHQ-8 item by using the mean of
the participant’s other 7 items. If a participant
was missing more than 1 item on the PHQ-8,
we set the total score for that observation to
missing at random. To examine the effect of
treatment group on continuous outcomes over
time, we conducted intent-to-treat analyses by
using linear mixed models with random in-
tercept and maximum likelihood estimates. We
used generalized estimating equation models to
examine group differences over time for di-
chotomous outcomes. For both approaches, we
included all participants, with the assumption
that missing values were missing at random.

We also tested the same models, with con-
trol for weight change and medication use, to
determine the effect of the treatment on de-
pression beyond any effect that is attributable
to change in weight and medication use. We
conducted all analyses in 2013 with SPSS
version 19 for Mac (IBM, Somers, NY), with
an a< 0.05 to assess statistical significance.

RESULTS

Baseline characteristics have been reported
in detail elsewhere.27,28 Briefly, participants
(n = 185) had a mean age of 35.4 (65.5) years
and most (80%) had less than a college degree.
The majority (71%) were currently employed
and 74% reported an annual income of less
than $30 000. At baseline, 20% reported
depressive symptomatology consistent with
moderate to severe depression and 10% with
more severe depression (Table A, available as
a supplement to the online version of this
article at http://www.ajph.org). There were no
significant differences in baseline characteris-
tics between study groups. We retained 96% of
participants at 12 months and 18 months after
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randomization (Figure 1), and there were no
statistically significant differences in attrition
between groups.

Shape Program study outcomes have been
presented in detail elsewhere.28 Relative to usual
care, the intervention was successful in mitigating
weight gain over 12 months (–0.9760.51 kg vs
0.48 60.49 kg; mean difference =–1.45 kg;
95% confidence interval [CI] =–2.84, 0.05;
P= .04) and 18 months (–0.91 60.58 kg vs
0.83 60.55 kg; mean difference =–1.74 kg;
95% CI =–3.31, 0.15; P= .03) after randomi-
zation. In addition, at 12 months, a larger pro-
portion of intervention participants (62%) were at
or below their baseline weight, compared with
those in usual care (45%; P= .02). We observed
similar findings at 18 months,28 when 12% (n=
23) of all participants reported taking any de-
pression medication over the past 18 months—
14 participants in the usual care group and 9
participants in the intervention group.

Baseline sociodemographic characteristics
among all participants by depression status at
baseline are reported in Table 1. Compared
with those without, participants with moderate
to severe depression (PHQ-8 ‡ 10) had signifi-
cantly higher PHQ-8 total scores (mean = 14.2;
SD= 3.2 vs mean = 4.1; SD= 2.7; P< .001),
were more obese (mean BMI = 31.2 kg/m2;
SD= 2.5 vs mean BMI = 29.9 kg/m2; SD= 2.5;
P= .004) and had lower levels of employment
(55.3% vs 75.5%; P= .01). Almost half of
participants (48.7%) with depression reported
an annual household income less than $10 000,
compared with 13% of those without
(P < .001). Similarly, one third (32.4%)
of those with depression had less than high-
school education compared with only 4.9%
among those without (P < .001).

As shown in Table 2, relative to the usual
care group, participants randomized to the
intervention reported significantly greater

changes in depression at 6months (–1.7460.45
vs –0.4360.44; mean difference =–1.31; 95%
CI = –2.55, –0.08; P = .04), 12 months
(–2.23 60.45 vs –0.38 60.44; mean differ-
ence = –1.85; 95% CI = –3.08, –0.61;
P= .004), and 18 months (–2.21 60.45 vs
–0.42 60.44; mean difference = –1.79; 95%
CI = –3.02, –0.55; P= .005). These effects,
although attenuated, persisted even after
adjustment for weight change and medication
use at 12 and 18 months (Table 2).

In a similar way, the intervention led to
a reduction in the proportion of participants
above the moderate severity clinical threshold
(PHQ-8 ‡ 10; Figure 2). At baseline, 19%
(n = 18) of intervention participants and 21%
(n = 20) of usual care participants reported
moderate to severe depression. At 12 months,
a significantly smaller proportion of interven-
tion participants were at or above that thresh-
old, compared with those in usual care (11% vs
19%; P= .035). This equates to an almost
50% reduction in the proportion of interven-
tion participants with moderate to severe de-
pression, with no meaningful change among
the usual care group. Intervention effects on
depression were maintained at 18 months with
fewer participants in the intervention reporting
depression relative to controls (10% vs 19%;
P= .039). The effect of the intervention on the
proportion of participants with depression
persisted even after we adjusted for weight
change and medication use (data not shown).

Few participants (n = 18) in either arm
reported severe depression, defined as PHQ-8
greater than or equal to 15. At baseline, 9% of
intervention and 10% of usual care partici-
pants were above this threshold. There were no
significant differences between arms in the
proportion of participants over time with
severe depression (PHQ ‡ 15). However,
within the intervention arm, the proportion of
severely depressed patients dropped from 9%
at baseline to 1% at 6 months (P= .03) and 2%
at both 12 months (P= .06) and 18 months
(P= .06). There was no significant change over
time within the usual-care arm. We also ex-
amined group differences in depression remis-
sion (PHQ-8 < 5 at follow-up) among those
above the clinical threshold for moderate to
severe depression (PHQ-8 ‡ 10) at baseline. At
6 months, a significantly larger proportion of
intervention participants (40%) achieved

TABLE 1—Baseline Characteristics of Study Participants by Baseline Depression Status in

the Shape Program vs Usual Care Among Overweight and Obese Black Women in North

Carolina Community Health Centers: 2009–2012

Characteristics

PHQ-8 ‡ 10 (n = 38),a

No. (%) or Mean 6SD

PHQ-8 < 10 (n = 146),a

No. (%) or Mean 6SD P

Age, y 35.45 65.42 35.35 65.51 .92

Body mass index, kg/m2 31.22 62.45 29.90 62.49 .004

Depression symptoms, total score 14.2 63.2 4.1 62.7 < .001

Household income per year, $ < .001

< 10 000 18 (48.7) 19 (13.1)

10 000–19 999 8 (21.6) 44 (30.3)

20 000–29 999 8 (21.6) 38 (26.2)

‡ 30 000 3 (8.1) 44 (30.3)

Education < .001

< high school 12 (32.4) 7 (4.9)

High school 7 (18.9) 37 (25.7)

Vocational or trade school after

high school

3 (8.11) 13 (9.0)

Some college 13 (35.1) 52 (36.1)

‡ college 2 (5.41) 35 (24.3)

Employment status .01

Employed 21 (55.3) 108 (75.5)

Not employed 17 (44.7) 35 (24.5)

Marital status .15

Married 6 (16.7) 41 (28.5)

Not married 30 (83.3) 103 (71.5)

Note. PHQ-8 = 8-item Patient Health Questionnaire.
aSubgroup numbers may not sum to sample total because of missing data.
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depression remission than those in usual care
(0%; P= .004). This trend continued at 12
months (47% vs 18%; P= .083) and 18
months (50% vs 18%; P= .075) after ran-
domization.

We further explored group differences in
PHQ-8 score among those with depression at
baseline (n = 38) and similarly found greater
changes in depression among intervention
participants relative to usual care at 6 months
(–6.30 61.12 vs –2.16 61.28; mean differ-
ence = –4.14; 95%CI =–7.61, –0.68; P= .02),
12 months (–7.25 61.23 vs –4.25 61.28;
mean difference = –3.00; 95% CI = –6.52,
0.51; P= .09), and 18 months (–7.95 61.23

vs –3.32 61.30; mean difference = –4.64;
95% CI = –8.19, –1.09; P = .01). All
effects persisted among those with baseline
depression after we adjusted for weight change
and medication use.

DISCUSSION

We found that a 12-month weight gain
prevention intervention produced large reduc-
tions in depression among socioeconomically
disadvantaged, obese Black women, relative to
usual care. At baseline, approximately 20% of
participants in both groups reported experi-
encing symptoms consistent with moderate to

severe depression. At both 12 months and 18
months, only 10% and 11% of intervention
participants reported experiencing these
symptoms, while the usual care group exhibited
no change. Weight change did not explain the
impact of the intervention on depression out-
comes among Shape participants. It was also
potentially evident irrespective of self-reported
depression medication use. Among those with
depression at baseline, we found large effect
sizes and clinically meaningful changes among
intervention participants.

These findings are notable for several rea-
sons. Levels of baseline depression in Shape
(20%) were larger than those that have been
historically observed in weight management
trials. For example, 10.3% of participants in the
Diabetes Prevention Program (DPP)38 and
17.5% in the Look AHEAD Study14 reported
baseline depression. These lower levels of de-
pression are surprising because these trials
were comprised primarily of obese White
women who are often found to have higher
rates of depression than their obese Black
female counterparts.39,40 The higher preva-
lence of depression in our study might be
attributable to our somewhat less restrictive
mental health exclusion criteria compared with
these trials; however, it is more likely a result of
greater strain and stress experienced in this
population41 because of greater socioeconomic
disadvantage.8 Indeed, we found that partici-
pants who reported moderate to severe
depression at baseline had lower rates of

TABLE 2—Change in 8-Item Patient Health Questionnaire Score by Study Group (N = 185) in the Shape Program vs Usual Care Among Overweight

and Obese Black Women in North Carolina Community Health Centers: 2009–2012

Change From Baseline, Mean (SE) or Mean (95% CI)

Outcome Variable and Group Baseline Score, Mean (SE) or Mean (95% CI) 6 Months 12 Months 18 Months

Total PHQ-8 score (unadjusted model)

Intervention 6.23 (0.49) –1.74 (0.45) –2.23 (0.45) –2.21 (0.45)

Usual care 6.15 (0.48) –0.43 (0.44) –0.38 (0.44) –0.42 (0.44)

Difference between armsa 0.08 (–1.25, 1.42) –1.31 (–2.55, –0.08) –1.85 (–3.08, –0.61) –1.79 (–3.02, –0.55)

Total PHQ-8 score (adjusted model)b

Intervention 7.48 (0.58) –1.65 (0.46) –2.17 (0.46) –2.13 (0.45)

Usual care 7.15 (0.55) –0.49 (0.44) –0.47 (0.44) –0.56 (0.44)

Difference between armsa 0.33 (–1.00, 1.66) –1.16 (–2.41, 0.09) –1.71 (–2.96, –0.46) –1.57 (–2.81, –0.33)

Note. CI = confidence interval; PHQ-8 = 8-item Patient Health Questionnaire.
aAdjusted for weight change and medication use.
b95% CIs that do not include zero indicate statistical significance at the P < .05 level.
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among overweight and obese Black women in North Carolina community health centers:

2009–2012.
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employment and education, and lower annual
household income than those who were not
depressed. It was interesting that we found that
the depressed were also more obese. This
finding is consistent with some previous ob-
servational evidence indicating that obese
Black women have greater depression than
normal-weight Black women.42

Both the DPP and Look AHEAD trials
reported similar improvements in depressive
symptoms as was seen in Shape. However,
drivers of the improvements in depression are
inconsistent. Among DPP participants, antide-
pressant medication use increased over time,
concurrent with reductions in depression.38

This suggests that improvements in depressive
symptoms could be attributed to medication
use, rather than to the DPP intervention. In the
Look AHEAD trial, reductions in depression
were associated with significantly greater
weight loss within the intervention arm.14 As
noted earlier, the common hypothesized
mediator for the improvements in depression
in the Look AHEAD trial is higher body
satisfaction. In Shape, reductions in depression
were independent of weight change, suggesting
that the mediator of body satisfaction that
explains changes in depression rates among
predominantly White samples might not be
a factor in explaining how the intervention
reduced depression outcomes in Shape.

Regarding the effects of a weight control
intervention in primary care setting, the
POWER trial43 similarly evaluated the impact
of a primary care---based weight loss interven-
tion on depression, as measured by the
PHQ-8.44 However, the population character-
istics differed from those in Shape; POWER
participants were more socioeconomically
advantaged, predominantly White, and had
a higher prevalence of chronic disease at
baseline.43 In contrast to our findings, they
found nonsignificant primary treatment effects
on depression. After adjustment for weight
change, they reported significantly less de-
pression among control participants suggesting
that weight change did not improve, but actu-
ally increased, depression outcomes among
intervention participants. They speculated that
this might have resulted from the burden
associated with intervention participation or
intervention participants’ lack of satisfactory
weight loss results.44 Although Shape was also

conducted in primary care, it was a weight gain
prevention trial that did not emphasize
weight loss; nevertheless, we still found im-
provements in depression outcomes that were
sustained even after we controlled for weight
change.

Although the Shape Program was effective
at reducing depressive symptoms overall, the
intervention included multiple components
and our study design does not allow us to
dismantle their independent effects on depres-
sion. However, we can speculate about poten-
tial mechanisms.

First, the Shape intervention was quite dif-
ferent from classic approaches to behavioral
weight control. Behavioral weight control in-
terventions have typically been conducted
among more advantaged White populations
that have a strong connection between mood
and weight. These interventions are designed
to address the role that emotions play in weight
control and include topics such as addressing
negative thoughts, problem solving, stress
management, managing barriers, and relapse
prevention.45 As a result, improvements in de-
pressive symptoms might be expected if the
intervention is successful in producing weight loss.

By contrast, Shape included a population
that has been shown to have fewer connections
between mood and weight. In fact, this “main-
tain, don’t gain” approach was designed spe-
cifically because members of this population
often have a greater tolerance of overweight
and class I obese body shapes.27 As a result, the
intervention was intended to support partici-
pants’ efforts to maintain their current body
shapes. Thus, weight loss was neither explicitly
discussed nor encouraged. Moreover, despite
the high prevalence of depression and socio-
economic strain at baseline, the intervention
did not explicitly address topics such as stress
management or problem solving that are com-
mon in other weight-control interventions and
might be expected to exert an intervention
effect on depression.

Second, it is possible that the attention
directed to intervention participants might
explain these findings. The Shape intervention
offered participants’ support via monthly
coaching calls with a PHS registered dietitian.
Given the poor access to depression treat-
ment generally experienced among socio-
economically disadvantaged populations like

the women in Shape, it may be that contact in
general was influential in reducing depression.

As previously reported, 82% of coaching
calls were completed and there was no association
between coaching call completion and weight
change.28 However, we found an inverse associ-
ation between coaching call completion and
depression levels at both 6 months (Spearman
r= –0.29; P= .006) and 12 months (Spearman
r = –0.23; P= .034). Furthermore, depression
scores at 6 months were marginally lower in
the highest versus the lowest tertile of coaching
call completion (mean difference = –2.46;
95% CI = –4.92, –0.001; P= .05). There were
no significant differences at any time point
between coaching call completion and the
proportion of intervention participants with
moderate to severe depression. The improve-
ments in depression without concurrent weight
losses or medication use suggest that the
attention via the coaching calls may have
driven our findings. In addition to general
attention and contact, we hypothesize that
the social support, skills building, and self-
monitoring feedback received during these
calls may have affected depression outcomes.
This is supported by previous literature
assessing the critical role of social support and
contact in mental health treatment.46 This in-
dicates that there is potential for low-intensity
social support delivered via phone coaching to
make a difference in lowering rates of depres-
sion in high-risk populations.

We further speculate that an increase in
physical activity, which was emphasized in
Shape, might partially explain the large reduc-
tions in depression. There is strong evidence
linking physical activity with improvements in
depression.47,48 In exploratory analyses, we
did not find significant between-groups differ-
ences in physical activity as measured by
accelerometry. In addition, we found that
minutes of moderate to vigorous physical
activity did not mediate the intervention effects
on depression. Likewise, within the interven-
tion arm, there were no differences in physical
activity by depression status.

Finally, another possibility is that our in-
tervention might have acted in a manner con-
sistent with behavioral activation. Behavioral
activation theory emphasizes the role of con-
text on mood and posits that depression occurs
when a person engages in passive behavior and
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avoids active situations that may be perceived
as aversive.49,50 Treatment using behavioral
activation focuses on evaluating environmental
sources of depression51 and structuring daily
activities to include those typically avoided.52

Thus, the intervention may have also prompted
behavioral activation through goal attainment,
which then led to a cascade effect on other
behaviors. Similarly, some of the behavioral
goals included changing personal environ-
ments. Achieving goals such as “no fast food”
and “no more than 2 hours of TV each day”
may have led to changes in both the external
and home environments, which then activated
additional behavior changes. Because this
finding was unexpected, we did not include
measures that allowed us to directly assess
whether behavioral activation was driving
the effects on depression. More work is
needed to determine whether the changes
brought on as a result of the intervention may
have prompted behavioral activation and thus
led to a reduction in depression.

Strengths and Limitations

Shape was conducted in the primary care
setting among a socioeconomically disadvan-
taged population that has limited access to
treatment of depression. Although this is
a strength of this study, the findings may not
generalize to other populations in different
circumstances. Additional strengths include
multiple measurements over an 18-month time
period and the use of an experimental design,
which allows for a better understanding of
causal inference. We found that reductions in
depression at 12 months were maintained
through 18 months, suggesting maintenance
of effects after treatment. That our findings
are independent of weight change or de-
pression medication use further strengthens
the potential for an intervention effect on
depression.

A limitation of this study is the use of
a limited, self-report assessment of medication
use. We collected medication data only at 18
months and our statistical models conserva-
tively assumed that medication use was con-
sistent at all evaluation points. This assumption
may misclassify the interaction between med-
ication use and intervention effect. Similarly,
another potential limitation is that we
did not measure or include the use of addi-

tional medications that might be associated
with depression or obesity in the analysis.
Although there was a trend toward an in-
tervention effect on depression remission
at 12 and 18 months, our limited sample
size of those with depression at baseline
(n = 38) likely limited our ability to detect
significant differences between groups. An
additional limitation is that we were not
fully able to explain our findings through
the exploratory analyses we conducted.
Because the primary aim of this article
was to examine group differences in de-
pression outcomes, it is important for future
studies to more robustly examine the potential
mechanisms.

Conclusions

In summary, we found that a weight gain
prevention intervention among socioeconomi-
cally disadvantaged Black women led to sig-
nificant reductions in depressive symptoms
over 12 and 18 months. To our knowledge,
this is the first study to examine the spillover
effects of a weight control intervention on
depression among Black women. It was in-
teresting that the magnitude of our study
findings compare favorably with those of stan-
dard treatments for depression (e.g., counsel-
ing, medication).53,54 We found that, among
Shape intervention participants with depression
at baseline, 40% met the criteria for remission
by 6 months and about half achieved remis-
sion by 12 and 18 months.

The clinical implications of these findings
are unclear, but these data suggest that Shape
has a broader set of clinical benefits, well
beyond weight gain prevention. This is par-
ticularly important in a patient population
that receives comparatively less treatment of
depression, a finding that is magnified by the
profound socioeconomic disadvantage. In
light of increasing recognition of the value of
patient-centered medical outcomes,55 it is
possible that Shape’s ability to improve mood
might be received more favorably by pa-
tients, likely because of fewer barriers such
as lack of access to treatment or cost. More
research is needed, however, to examine
the potential impacts of a “maintain, don’t
gain” weight-management approach on
depression and other patient-centered
outcomes. j
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