
IntroductIon

 Around two-thirds of adults in 
the United States are overweight or 
obese (68.8%).1 Among racial/ethnic 
subgroups, African American (AA) 
women are the most affected by over-
weight/obesity (82.1%).1 This dispar-
ity indicates a need for solutions, as 
unhealthy weight increases the risk 
of developing type 2 diabetes, cardio-
vascular disease, and some cancers.2 
Behavioral weight loss interventions 
(BWI) are an effective solution that 
include diet, physical activity (PA), 
and behavior modification to produce 
clinically significant weight reduc-
tion (5%-10% of baseline weight).3–5 
 African American, compared with 
non-Hispanic White (NHW), wom-
en consistently lose 2-3 kg less weight 
in BWI,6,7 which can reduce the po-

tential to maximize health benefits. 
Reasons for the weight loss disparity 
are not well understood. Mixed find-
ings on racial differences in dietary 
and PA changes during BWI,8,9 dif-
ficulty recruiting and retaining mi-
norities, and a lack of conducting or 
reporting such analyses contribute 
to the knowledge gap.7,10 More evi-
dence is needed to understand and 
reduce the racial weight loss disparity.
 We conducted a secondary data 
analysis of a randomized controlled 
trial using BWI to examine the im-
pact of race on women’s weight loss 
and weight-related behaviors. We 
hypothesized that: 1) NHW women 
would achieve greater weight loss than 
AA women; 2) diet, PA, and study 
engagement would differ by race such 
that NHW women would have more 
favorable changes compared with AA 
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Setting: The intervention included monthly 
face-to-face group sessions and an Internet 
component that participants were recom-
mended to use at least once weekly.

Participants: We included overweight or 
obese African American and non-Hispanic 
White women (n=170), with at least weekly 
Internet access, who were able to attend 
group sessions.

Intervention: Monthly face-to-face group 
sessions were delivered in large or small 
groups. The Internet component included 
automated tailored feedback, self-monitor-
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engagement and adoption of weight control 
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women at 4 months post-baseline. 
We further hypothesized that these 
changes would mediate the relation-
ship between race and weight loss.

Methods

Data Source and Study Design
 A 4-month randomized controlled 
trial (N=195), fully described else-
where and based on the Diabetes Pre-
vention Program, provided data for 
this analysis.9 Briefly, eligible partici-

PA. Both groups received the same In-
ternet components: weekly automat-
ed tailored feedback, self-monitoring 
tools (online or paper calorie tracking 
diary), tailored lessons and tools for 
problem-solving dietary and PA barri-
ers, video resources, exercise planning 
tools (online scheduler and progres-
sion plan), and a message board for 
social support. Participants provided 
informed consent online. Measure-
ments were collected at baseline and 4 
months. Our study’s sample (n=170) 
included only NHW and AA wom-
en. The Institutional Review Board 
of the University of North Carolina 
at Chapel Hill approved the study. 

Measures
 All measures, except demo-
graphic and study engagement vari-
ables, were assessed at baseline and 
4-months. Age, marital status, and
annual household income were as-
sessed at baseline. Weight was as-
sessed with a digital scale. The Auto-
mated Self-Administered 24 Dietary
Assessment Tool evaluated calorie
intake.11 Self-reported PA (calories/
week) was measured using the 7-item
Paffenbarger Physical Activity Ques-
tionnaire.12 The 26-item Eating
Behavior Inventory (EBI) assessed
weight control self-monitoring and
dietary management behaviors.13

Process variables included total web-
site log-ins and session attendance.

Statistical Analysis
All analyses were conducted using 

SAS version 9.3 (Cary, NC).14 A P of 
<.05 was considered statistically sig-
nificant. Racial differences in demo-
graphic variables were evaluated with 
chi-square and t-tests for categorical 

and continuous variables, respec-
tively. Demographic variables that 
differed significantly by race did not 
significantly impact regression pa-
rameter estimates in our analyses, and 
thus were not included as covariates. 
We conducted complete case analyses 
of AA and NHW women (n=170), 
and controlled for group assignment.9 
Data were assumed missing at random 
due to the lack of association between 
demographic and outcome variables. 
 Multiple linear regression was 
used to examine group differences in 
4-month change in weight, PA, calo-
rie intake, and EBI score. Regression
assumptions held for all variables.
Variables that differed by group at
4-months were explored as potential
mediators with the PROCESS macro
in a multiple mediation model that
controlled for group randomization.15

Bootstrapping (5,000 sampling distri-
butions) was applied to determine the
significance of the mediated effect.

results

Baseline Characteristics
 Participants (n=170) included 
55.3% AA and 44.7% NHW wom-
en who were aged 46.10±10.8 years 
(Table 1). Baseline weight (P=.002) 
and BMI were higher for AA women 
(39.57±8.0) compared with NHW 
women (35.82±7.3; P=.002). Non-
Hispanic White women had a higher 
annual household income (P<.0001), 
and more were married or living as 
married (P=.0002) compared with AA 
women. Baseline age, dietary intake, 
PA, total EBI score, and use of EBI-
measured weight control strategies 
were not different between groups.

African American, 
compared with non-

Hispanic White (NHW), 
women consistently 

lose 2-3 kg less weight 
in behavioral weight 

interventions,6,7 which 
can reduce the potential to 
maximize health benefits.

pants were overweight or obese (body 
mass index ≥ 25 kg/m2), had Internet 
access at least once weekly, and were 
able to attend the 4 monthly sessions. 
Participants were randomized to re-
ceive monthly face-to-face sessions in 
a large or small group (approximately 
100 vs 20 individuals). The primarily 
Internet-delivered intervention pro-
moted adoption of a reduced-calorie 
dietary pattern (1200-1500 calories/
day) and increased moderate-intensity 



Weight, Physical Activity, and 
Calorie Intake  
 Non-Hispanic White, compared 
with AA, women lost significantly 
more weight (mean (SD): -5.03% 
(4.54) vs -2.39% (3.82), P=.0002; 
Table 2). No differences in PA or 
calorie intake change were observed 
between race groups over 4-months. 

Study Engagement 
 Non-Hispanic White, compared 
with AA, women had a significantly 
higher change in EBI score (P=.02) 
and website log-ins (P=.01; Table 
2). When viewed dichotomously 
(never/rarely used vs some of the 
time), the EBI score difference 
may be attributed to either more 
consistent or greater adoption of 
total EBI strategies among NHW 
(20.11) vs AA (19.33) women 
(P=.09). No race differences were 
observed in session attendance. 

Multiple Mediation 
 Behavioral and study engage-
ment variables were assessed to de-
termine if they mediated the race-

weight loss relationship. Race was 
associated with fewer website log-ins 
(log-transformed) in AA women 
(path a1; β(SE)=-.66(.25), P=.01). 
Website log-ins were associated with 
greater weight loss (path a2: β(SE)=-
1.18(.25), P<.01) (Figure 1). Race 
was associated with lower change in 
EBI score among AA women (path 
b1: β(SE)=-4.25(1.63), P<.01). 
Change in EBI was associated with 
better weight loss (path b2: β(SE)=-
.09(.04), P=.01). The total (path c: 

β(SE)=2.75(.74), P<.01) and direct 
effect (path c’: β(SE)=1.58(.72), 
P<.05) of race on weight loss were 
significant, such that AA women 
had a lower weight change than 
NHW women. The effect of race 
on weight loss was attenuated by 
the number of log-ins and change 
in EBI score in the model (path c’), 
indicating partial mediation. Table 
3 shows the significant total indirect 
effects when controlling for group 
assignment and baseline EBI score. 

Table 1. Baseline demographic and behavioral characteristics by race/ethnicity of participants

Variable AA, n=94 NHW, n=76 P

Age, years 44.73 (10.13) 47.79 (11.48) .07
Annual household income, n (%)
   < $50,000/year 53 (63.86) 21 (29.58) <.0001
   ≥ $50,000/year 30 (36.14) 50 (70.42)
Marital status, n (%)
   Married or living as married 47 (50.00) 59 (77.63) .0002
   Single, divorced, separated 47 (50.00) 17 (22.37)
Weight, kg 106.60 (23.52) 95.50 (20.68) .002
BMI, kg/m2 39.57 (7.99) 35.82 (7.34) .002
Physical activity, kcal/day 841.9 (953.90) 708.30 (910.00) .36
Daily intake, kcal/day 1906.30 (614.9) 1893.80 (534.00) .90
Eating Behavior Inventory score, total 64.13 (7.89) 60.38 (9.24) .13
Eating Behavior Inventory score, dichotomous .68 (.11) .68 (.12) .86

All values reported as mean and standard deviation, unless otherwise indicated.

Race 

Change in EBI 
Score 

Total Website Log-
Ins 

Percent Weight 
Loss 

Race Percent Weight 
Loss 

a1:-0.66* 

a2:-4.25* b2:-0.09* 

b1:-1.18* 

c: 2.75* 

Figure 1. Multiple Mediation Model



dIscussIon 

 Our study examined the impact of 
race on weight loss among women in a 
primarily Internet-delivered BWI. We 
observed significantly greater weight 
loss in NHW women compared with 
AA women at 4 months post-baseline. 
Better study engagement, demonstrat-
ed by more website log-ins, and greater 
adoption of weight control behaviors 
were also observed in NHW vs AA 
women. Website log-ins and change in 
EBI score partially mediated the racial 
difference in weight loss. Session atten-
dance, change in PA and dietary calo-
rie intake did not differ by race group. 
 We observed approximately 3% 
greater weight loss in NHW vs AA 
women, a magnitude of weight loss 
difference previously observed.16 Im-
portantly, minorities consistently lose 
low-to-modest amounts of weight 
in BWI.17–19 In our study, NHW 
women achieved modest weight 
loss (-5.03%), while AA women 
(-2.39%) did not, which confirms 
previous findings in the literature.7,16,19

 Weight loss differences may reflect 
varying change in calorie intake, but 
our results indicated no race group 
difference. A previous face-to-face in-
tervention also had similar calorie in-
take findings,18 but racial differences 
in diet adherence were observed in an 

ancillary Dietary Approaches to Stop 
Hypertension study. Dietary underre-
porting, seen in AA women, and pre-
dicted by increasing BMI,20–22 lower 
income and higher social desirabil-
ity bias,22 regardless of the assessment 
method23 may influence results. The 
higher weight and lower income status 
of AA women in our study may con-
tribute to underreporting and explain 
the weight loss differences. The lack 
of baseline and 4-month differences 
may signal the persistence of dietary 
underreporting throughout the study.
 Change in self-reported PA did not 
differ by group in our study. Previous 
findings are mixed, reporting no19 or 
greater self-reported PA in NHW 
compared with AA.4,18 Importantly, 
NHW, compared with AA, women 
have engaged in less objectively mea-
sured PA.18 Sustained overestimation 
of self-reported PA before and after 
weight loss treatment has been ob-
served in AA women, while NHW 
women reduced overestimation.24 
Perhaps our PA findings reflect AA 
women’s overestimation, or racial dif-
ferences in the conceptualization of 

PA. Different from NHW, AA may 
perceive PA to include domains of 
daily work and activities,25 while our 
study goal was increased leisure-time 
PA. Social desirability bias may also 
inflate self-reported PA. Objective PA 
measurement is recommended to bet-
ter evaluate PA change within BWI. 
Strategies to define and increase PA 
to recommended amounts (250-300 
minutes/week)26 among AA women 
in BWI may be key for weight loss.  
 Our weight loss results were in-
formed by women’s intervention en-
gagement through attendance, website 
log-ins, and adoption of EBI-measured 
weight control behaviors. While we 
found no difference in session atten-
dance, which has been associated with 
greater weight loss,4,27 differences may 
have emerged if more face-to-face ses-
sions were offered. Log-ins and engage-
ment with website self-monitoring fea-
tures have been associated with better 
weight loss.28,29 In our study, website 
log-ins mediated the race-weight loss 
relationship, which partially explains 
the racial weight loss differences. More 
log-ins among NHW vs AA women is 

Table 3. Multiple mediation indirect effects

Coefficient (SE) 95% CI

Total indirect effects 1.17 (.42) .43, 2.10
   Total website log-ins .78 (.32) .23, 1.50
   Change in EBI score .38 (.23) .05, 1.02

Table 2. Four-month outcome change and regression values

Mean (SD) Regression Results

Outcome N AA NHW Parameter Estimate (SE) P

Change in weight, % 124 -2.39 (3.82) -5.03 (4.54) -2.85 (0.74) .0002
Change in physical activity, calories 123 158.86 (1092.71) 291.47(867.07) 151.66 (183.34) .41
Change in dietary intake, calories 102 -406.84 (631.62) -257.59 (786.84) 144.71 (142.76) .31
Change in EBI score 125 5.94 (9.13) 9.55 (10.03) 3.95 (1.73) .02
Session attendance 170 2.54 (1.40) 2.93 (1.28) .26 (.20) .20
Total website log-ins 170 31.0(55.7) 51.8(68.2) .67 (.26) .01



not a unique finding, as it was seen be-
fore in the Weight Loss Maintenance 
trial, where AAs were more likely to 
be minimal vs consistent users of the 
Internet component.30 Our study re-
quired participants to have reliable 
Internet access. However, the observed 
fewer log-ins in AA women may reflect 
national data, where AAs and lower 
income individuals have less home-
based Internet access.31 African Ameri-
can women also had lower income 
than NHW women in this study, 
but we were unable to assess changes 
in Internet access. Fewer log-ins may 
also reflect lower motivation, interest 
in weight loss, or use of an Internet 
program. Our results align with pre-
vious evidence, which highlights the 
role of website engagement on weight 
outcomes. Future studies may wish 
to assess additional variables to bet-
ter elucidate reasons for engagement.
 Consistently, increased EBI score 
is associated with weight loss.13,32 
We found that change in total EBI-
measured behaviors mediated the 
race-weight loss relationship. Higher 
change in total EBI score in NHW 
women, considered alongside our di-
chotomous EBI analysis that showed 
one less strategy was adopted by AA 
women, suggests that AA women used 
strategies less consistently. Qualitative 
methods may be useful to determine 
how well supports are used and what 
supports may be needed for AA wom-
en to adopt weight control behaviors. 

Strengths and Limitations 
 While this primarily Internet-
based intervention complements the 
mostly face-to-face intervention evi-
dence, limitations exist. Self-reported 
measures of adherence, dietary intake 

and PA are limitations of this study. 
By nature, self-reported data may be 
inaccurate. An important finding of 
this study was the racial differences in 
website engagement during the BWI. 
However, the lack of post-intervention 
detail regarding Internet access may 
have limited our understanding of web-
site engagement throughout the study. 

Research Directions
 There are many directions inves-
tigators could follow to address the 
weight loss disparity. Researchers 
may choose to develop research ques-
tions with a primary goal to study 
the weight loss disparity between AA 
and NHW women to uncover differ-
ences in behavior change and treat-
ment. Recruitment and retention of 
large samples of racial/ethnic minori-
ties will enable subgroup analysis, and 
are required to understand the out-
come disparity. Additionally, objec-
tive measurement of behaviors and 
study engagement may lead to more 
definitive conclusions. While mod-
est weight loss (5%-10% reduction of 
baseline weight) is the standard goal, 
it largely remains an elusive outcome 
for AA women. Solutions to maximize 
their outcomes remains important.
 While quantitative investigation 
is valuable, qualitative methods can 
complement findings, providing a 
deeper understanding of processes that 
impact weight loss.10 A mixed meth-
ods approach may inform which be-
haviors and how EBI-measured weight 
control behaviors are differentially ad-
opted by AA and NHW women in 
a BWI. Understanding the influence 
of culture through qualitative meth-
ods may improve the effectiveness of 
BWI approaches in AA women. Con-

sidering EBI items like “my emotions 
cause me to eat,” culturally sensitive 
BWI approaches may address race-
gender-based stress. The persistence 
of this outcome disparity signals that 
more research is needed to under-
stand the contexts and mechanisms 
behind weight loss in AA women. 

conclusIons 

 Results from this study suggest that 
a predominantly Internet-delivered 
behavioral weight loss intervention 
was less effective for AA compared 
with NHW women. We observed 
similar self-reported dietary and PA 
adherence and session attendance, 
but differing website and weight 
control behavior adoption that par-
tially explained the race-weight loss 
relationship. The current study aligns 
with earlier evidence7,16,19 indicating 
lower weight loss, behavior change 
and study engagement in AA com-
pared with NHW women. Greater 
understanding of study engagement 
and weight control behaviors in AA 
enrolled in behavioral weight loss in-
terventions is needed to reduce the ra-
cial disparity in women’s weight loss. 
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