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Abstract

Background—African-Americans lose less weight during a behavioral intervention compared
with Whites, which may be from differences in dietary intake or physical activity.

Methods—Subjects (30% African-American, 70% White; n=346; 42.4+9.0 yrs.; BMI1=33.0+£3.7
kg/m2) in an 18-month weight loss intervention were randomized to a standard behavioral (SBWI)
or a stepped-care (STEP) intervention. Weight, dietary intake, self-report and objective physical
activity, and fitness were assessed at 0, 6, 12, and 18 months.

Results—Weight loss at 18 months was greater in Whites (—8.74 kg with 95% CI [-10.10,
—7.35]) compared with African-Americans (=5.62 kg with 95% CI[ -7.86, —3.37]) (p=0.03) in the
SBWI group and the STEP group(White:—7.48 kg with 95% CI[-8.80, —6.17] vs. African-
American:—4.41kg with 95% CI[-6.41,-2.42]) (p=0.01). Patterns of change in dietary intake were
not different between groups. Objective physical activity changed over time (p<.0001) and was
higher in Whites when compared to African-Americans (p=0.01).

Conclusions—Whites lost more weight (3.10 kg) than African-American adults. Although there
were no differences in dietary intake, Whites had higher levels of objective PA and fitness. Thus,
the discrepancy in weight loss may be due to differences in PA rather than dietary intake.
However, the precise role of these factors warrants further investigation.
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INTRODUCTION

The epidemic of overweight and obesity continues to be a serious public health concern with
considerable consequences.1~* The current prevalence of overweight (body mass index
(BMI) > 25 kg/m?2) and obesity (BMI > 30 kg/m?2) in American adults is estimated to be
68.5% and 34.9%, respectively.® Although these estimates represent an overall slowing in
the rise of obesity since 2003-2008, data suggests that this is not necessarily the case in all
racial/ethnic groups. African-American adults in particular have been shown to have
disproportionately higher rates of overweight (76.2% vs. 67.2%) and obesity (47.8% vs.
32.6%) when compared to their white counterparts that do not appear to be decreasing.®
Consequently, African-Americans also have higher rates of obesity-related co-morbidities,
such as hypertension, type 1 diabetes, and some forms of cancer.1.2.6.7

Behavioral weight loss interventions have been shown to effectively treat overweight and
obesity, producing a clinically meaningful average weight loss of about 10.7 kg, or 10-11%
of initial body weight in approximately 32 weeks.® However, these interventions may be less
effective for weight loss in African-Americans compared to Whites, as African-American
adults typically lose 2.1 — 5.1 kg less than White adults.>~13 The Diabetes Prevention
Program revealed that about half as many African-Americans achieved the 7% weight loss
goal at 6 months when compared to the Whites, 1011

We have recently reported the promising weight loss benefits of a stepped-care intervention
approach (STEP), defined as a low-intensity intervention that only increases in intensity and
contact when pre-determined weight loss goals are not met, compared to a standard
behavioral intervention (SBWI).14 However, the response to these interventions by race has
not been examined and so this investigation provides an opportunity to evaluate differences
in response between African-Americans and Whites.

This study also examined components of energy balance, physical activity and energy
intake. Resting metabolic rate, cardiorespiratory fitness, and energy expenditure from
physical activity may be lower in African-Americans compared to Whites,15-22 which may
impact body weight changes. While much of the data to support these ideas have stemmed
from self-reported physical activity, conclusions from limited available objective data have
varied. Accelerometry data from NHANES have suggested that physical activity levels in
African-Americans were equivalent to or higher than their White counterparts,}” while
armband data from the Energy Balance Study showed African-American women spent
significantly more time in sedentary and light activity, and less time in moderate-to-vigorous
activity compared to White women.16 This study also showed that African American women
had a lower resting metabolic rate (approximately 100kcal/day) than White women, with
low cardiorespiratory fitness explaining 25% this difference.1 It has been theorized that
cardiorespiratory fitness may influence metabolic rate through differences in physical
activity, sympathetic nervous system activation, in muscle structure and fiber type, or in
substrate cycling.15:16 However there is limited research directly comparing and examining
objectively measured physical activity and cardiorespiratory fitness over time in African-
Americans and Whites during a weight loss intervention.
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Alternatively, racial differences in weight loss may be attributed to differences in energy
intake or diet composition.18:19.23.24 However, few studies have compared energy intake and
diet composition in response to a weight loss intervention between African-Americans and
Whites.

Thus, the current investigation aims to examine the potential differences in weight loss, self-
reported and objectively measured physical activity, and dietary intake between African-
American and White adults in response to SBWI and STEP interventions. In addition,
measures of body composition, fitness, resting heart rate, and resting blood pressure will
also be compared.

METHODS and PROCEDURES

This was a randomized clinical trial conducted at two clinical sites (University of Pittsburgh
and University of North Carolina at Chapel Hill) from May 2008 through September 2011.
Subjects were recruited using strategies that included television and newspaper
advertisements. Primary eligibility criteria included a body mass index (BMI) between 25.0
to <40.0 kg/m? and age between 18-55 years. Exclusionary criteria included history of
cardiovascular disease, the presence of a medical condition that would affect body weight,
contraindicate reducing energy intake or increasing physical activity. Additional
exclusionary criteria were taking medication that would affect body weight or heart rate
response to exercise, sustaining a weight loss of >4.5 kg within the past 6 months, or regular
participation in physical activity (>20 min/d on >3 days/wk) over the prior 6 months.
Women pregnant within the past 6 months, currently pregnant, or planning on becoming
pregnant within the subsequent 18 months were excluded. Subjects completed a medical
history and a physical activity readiness questionnaire,2 provided written clearance from
their physician, and provided written informed consent prior to participation. Study
procedures were approved by the Institutional Review Boards at the University of Pittsburgh
and University of North Carolina at Chapel Hill.

Eligible participants were randomized to one of two intervention groups, a standard
behavioral weight loss intervention (SBWI) or a stepped-care intervention (STEP).
Randomization was stratified within each clinical site based on gender and ethnicity (white
or non-white). Full details describing the study protocol and methods have been described
elsewhere 14 and will be reviewed briefly here.

Outcome Assessments

Weight and self-reported physical activity were assessed at baseline, 3, 6, 9, 12, 15, and 18
months. Resting heart rate and blood pressure, waist girth, body composition, fitness,
objective physical activity, and dietary intake were measured at baseline, 6, 12, and 18
months. Weight was assessed to the nearest 0.1 kg using a digital scale with the subject
clothed in a cloth hospital gown or light-weight clothing with shoes removed. Height was
measured at baseline using a calibrated stadiometer to the nearest 0.1 cm. BMI was
computed as kg/mZ.
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Lean body mass (LBM) was assessed using bioelectrical impedance and computed using a
prediction equation?! and then used to compute percent body fat. Waist circumference was
measured horizontally at the level of the umbilicus, with data represented as the average of
two measures that differed by <1.0 cm.

Self-reported physical activity was measured using a questionnaire.2526 Objective physical
activity was measured using an armband (SenseWear Pro Armband, BodyMedia, Inc.)
device worn for a period of one week during all waking hours. Moderate-to-vigorous
physical activity (MVPA) was defined as the sum of minutes from bouts of activity that were
>10 minutes in duration performed at >3 metabolic equivalents (METS) per minute.

The Block Food Frequency questionnaire was used to provide an estimate of self-reported
energy intake (kcal/d) and percent of macronutrient composition (fat, carbohydrates, protein)
of the diet.27:28

Following a 5 minute seated rest period, resting heart rate was measured by palpation.
Resting blood pressure was then manually measured in duplicate and was represented as the
average of two measures in which systolic pressure (SBP) differed by <10 mmHg and
diastolic pressure (DBP) differed by <6 mmHg.

Fitness was assessed using a submaximal graded exercise treadmill test terminated at =85%
of age-predicted maximal heart rate (220 minus the age of the subject). Termination heart
rate was measured by electrocardiography (ECG) and any subject determined to have
abnormalities on the ECG or possessed other contraindications to exercise were referred to
their primary care physician for evaluation prior to proceeding with this study. Fitness was
defined as the time (minutes) to achieve 85% of age-predicted maximal heart rate.

Interventions

As previously described,* participants were randomized to one of two intervention groups
(SBWI or STEP) that both included group behavioral sessions, and identical diet and
physical activity recommendations. Both groups decreased energy intake to 1200-1800
kcal/d (20%—-30% fat) depending on starting body weight. Physical activity was prescribed
to be of moderate-to-vigorous intensity (11-15 on the 15-point rating of perceived exertion
(RPE) scale?0) starting at 100 min/wk and progressing to 300 min/wk by week 24. Al
subjects were instructed to self-monitor food intake and physical activity in a weekly diary,
and interventionists reviewed these upon completion with feedback provided to the subject
in an attempt to maximize adherence to the recommendations of the study.

Participants randomized to the SBWI group attended weekly group sessions for the first 6
months, biweekly sessions in months 7-12, and monthly sessions in months 13-18. The
participants in the STEP group attended monthly group sessions throughout the 18 months,
combined with additional contact and strategies only if pre-determined weight loss goals
were not achieved at 3 month intervals. The weight loss goals were 5% at 3 months, 7% at 6
months, 10% at 9 months, and remained at 10% at 12, 15, and 18 months for all subjects.
Intervention details have been published previously.14
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Statistical Analysis

RESULTS

Statistical analyses were performed using SAS (version 9.2), with the type I error rate fixed
at 0.05 (two-tailed). Analysis dataset included 346 randomized participants who were either
non-Hispanic White or African American based on self-reported race/ethnicity. Normality of
outcome variables was checked using the Kolmogorov-Smirnov test. Differences between
White and African American participants in baseline characteristics were examined using
the Chi-square test for categorical variables and the Student’s T-test or Wilcoxon rank sum
test for continuous variables.

Weight, weight change, BMI, waist circumference, % body fat, resting heart rate, resting
SBP and DBP, fitness, self-reported physical activity, physical activity measured using the
armband, dietary intake, % fat intake, % carbohydrate intake, and % protein intake were
analyzed using separate mixed effects models using the first-order autoregressive
dependence structure or AR(1). Each mixed effects model included covariate adjustment for
clinical site and gender because both were randomization stratification factors. Inferences
were focused on the effects of race, time, and race by time interaction. The three-way
interaction between race, time, and treatment and all two-way interactions of those three
variables were also included in the models. For the primary outcome, weight change from
baseline was calculated and modeled using a mixed effects model with 6 time points
adjusting for baseline weight in the model as a covariate.

Missing data were handled through multiple imputation implemented using SAS procedures
PROC MI and PROC MIANALY ZE. For each outcome, ten datasets were imputed and
results were then combined. Least square means along with the 95% confidence intervals are
presented in the tables.

Participants in the current investigation were sedentary, overweight and obese adults, with a
mean age of 42.4+9.0 years and a mean BMI of 33.0+3.7 kg/m?. Baseline demographic
characteristics of the participants, separated by racial groups, were similar and shown in
Table 1. There were no significant baseline differences between racial groups for gender,
weight, body mass index, or education level. There was a significant difference (p<0.01) in
age between races, with African-Americans being slightly younger (40.4£8.7 vs. 43.2+9.0
years) in the intent-to-treat sample (Table 1). Baseline characteristics separated by treatment
group have previously been published.14

Retention and Adherence

A total of 363 participants were randomized to one of two groups, 165 to SBWI and 198 to
STEP. Results are presented based on analyses of the 346 participants randomized that were
self-classified as either White (n=243) or African-American (n=103). Two sensitivity
analyses, which only included a select subgroup of participants, were performed to
investigate the robustness of the results found in the full sample of all randomized
participants. The first sensitivity analysis used only the subset of randomized subjects who
provided assessment data at 18 months (n=250). The second sensitivity analysis was
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performed excluding participants deemed ineligible by investigators due to pregnancy,
relocation, or a non-study-related medical condition. The pattern of findings from both of
these analyses was similar to what is reported for the analyses based on the 346 randomized
subjects, thus, we only report the results of those analyses.

Process measures of attendance at intervention sessions and return of intervention diaries
were also analyzed to compare Whites and African-Americans across the 18 month study
period. Because of differences in intervention, data for the Standard intervention and
Stepped-Care intervention were analyzed separately. Data were not normally distributed and
therefore were analyzed using Wilcoxon Ranked Sum test, with results presented as median
and interquartile range (IQR). Whites completed significantly more intervention contacts
than African-Americans in both the Standard Intervention (51.4% [IQR: 41.7%, 60.0%] vs.
37.7% [IQR: 14.8%, 53.4%]; p=0.0004) and Stepped-Care Intervention (36.2 [IQR: 23.3,
51.6] vs. 26.8 [IQR: 18.2, 33.4]; p=0.0026). Whites also returned more intervention diaries
than African-Americans in both the Standard Intervention (32.0 [IQR: 16.0, 58.0] vs. 14.0
[IQR: 6.0, 35.0]; p=0.0003) and Stepped-Care intervention (27.0 [IQR: 10.0, 48.0] vs. 18.5
[6.0, 35.0]; p=0.0096).

Weight and Body Composition

Both Whites and African-Americans had significant weight loss across the 18-month
intervention, with a significant race*time interaction observed (p=0.0001) (Figure 1). Weight
loss at 18 months was significantly greater in Whites when compared with African
Americans in SBWI (-8.74 kg; 95% CI[-10.10, —7.35] vs. —5.62 kg; 95% CI[-7.86,-3.37])
(p=0.03) and in STEP (-7.48 kg; 95% CI[-8.80,-6.17] vs. —4.41 kg; 95% CI[-6.41,-2.42])
(p=0.01). The non-significant race*treatment*time interaction effect (p=0.71) indicates that
the pattern of weight loss between Whites and African-Americans over time was not
influenced by the intervention condition (SBWI vs. STEP). See Figure 1. Similar results
were revealed when examining percent weight change, BMI, percent body fat, and waist
circumference. Data are provided in Supplementary Table 1 online.

Physical Activity

There were significant differences in the pattern of self-reported physical activity by race
over time (Race*time interaction, p=0.03), and self-reported physical activity did increase
relative to baseline in both races (p<0.0001). See Table 2. In contrast, the pattern of change
in objectively measured physical activity did not differ between Whites and African-
Americans (Race*time interaction, p=0.24) (Figure 2). MVPA increased relative to baseline
levels (p<0.0001) and there was a significant main effect for race (p=0.01), with higher
amounts of MVPA observed in Whites compared to African-Americans. There was no
significant influence of intervention (SBWI vs. STEP) on the pattern of these findings. See
Table 2 and Figure 2.

Dietary Intake

There were no significant differences in the patterns of dietary intake, reported as overall
energy intake in kcal/day, measured over time between the races (Race*time interaction,
p=0.3954). Dietary intake decreased significantly over time by approximately 400-600
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kcal/d (p<.0001 for time main effect). See Table 2. There was no significant difference
between African-Americans and Whites for the pattern of change in percent fat intake
(Race*time interaction, p=0.12), percent carbohydrate intake (Race*time interaction,
p=0.60), or percent protein intake (Race*time interaction, p=0.65). There was no significant
influence of intervention (SBWI vs. STEP) on the pattern of these findings. See
Supplementary Table 2 online.

Fitness, Resting Heart Rate, Resting Blood Pressure

Fitness increased significantly relative to baseline in response to the interventions
(p<0.0001). The significant Race*Time interaction (p=0.02) indicates that change in fitness
was greater in Whites (SBWI1=13.4 min, 95% CI[12.7,14.1]; STEP=13.2 min, 95% CI[12.5,
13.9]) compared with African Americans (SBWI=11.6 min, 95% CI1[10.4,12.9]; STEP=11.9
min, 95% CI[10.9,13.0]). See Supplementary Table 3 online.

There was a significant reduction in resting heart rate, systolic blood pressure, and diastolic
blood pressure over the intervention period compared to baseline (p<0.0001). However, the
pattern of change in these outcomes did not differ by racial group (African-Americans vs.

Whites) or by intervention condition (SBWI vs. STEP). See Supplementary Table 3 online.

DISCUSSION

Behavioral weight loss interventions typically produce a mean weight loss of about 10.7 kg
between 6 to 12 months.8 Unfortunately not all subjects achieve this magnitude of weight
loss, and African-Americans regularly achieve weight losses 2.1-5.1 kg less than their white
counterparts.®-13 Results from this study reveal a remarkably consistent finding, with
African-Americans losing approximately 3.1 kg less than Whites at 18 months (5.0 kg vs.
8.1 kg; 5.5% vs. 8.6%) (See Figure 1 and supplementary Table 1 online). However, it should
be noted that although African Americans lost less weight, the intervention resulted in
significant and clinically meaningful weight loss for both racial groups that is comparable to
previous studies. In a secondary analysis of racial and gender differences in the Diabetes
Prevention Program (DPP), weight losses at 18 months in the lifestyle arm were
approximately 5.7 kg (5.5%) in the African-Americans and 7.0 kg (7.3%) in the Whites, 11
which is nearly identical to the weight losses at 18 months observed in the present study.

Attempts have been made to improve weight loss in African-Americans by developing
culturally relevant intervention materials'229, tailoring interventions to individual needs,
11,30 and conducting interventions within religious/social communities.31-33 The ORBIT
Study was a randomized controlled weight loss and weight maintenance trial designed
specifically for African-American women,34 and resulted in an unadjusted mean weight loss
of 2.3 kg at 18 months.12 A recent review of studies that were culturally tailored for African-
Americans reported the average mean difference in weight loss was —2.66 kg between
intervention and control groups.3°36 In contrast, the interventions examined in the current
study were not culturally tailored, and while less effective for weight loss in African-
Americans compared to Whites, resulted in weight loss of approximately 5.0 kg (5.5% of
initial weight) at 18 months, which has been shown to result in clinically meaningful
improvements in many health-related outcomes.
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One consideration is that the less weight loss observed in African-Americans may not
negatively impact the health benefits of weight loss in this population. For example, despite
achieving less weight loss in this study, the reduction in blood pressure and resting heart rate
was similar between African-Americans and Whites. Moreover, it should be noted that a
number of studies have shown inconsistent associations between BMI and total mortality in
African-Americans, in that they may reap similar health benefits as their White counterparts
while at a higher BMI, especially in the women.37-39 Other studies, however, have shown
positive associations between BMI and mortality similar to that of whites.4041 Research
should continue to examine this relationship in order to determine the magnitude of weight
loss necessary to optimize health benefits in African-Americans and if weight
recommendations should be different between races.

Exploration of racial differences should take into account variations in the intervention
approach as well as adherence to the intervention. We have reported that a STEP
intervention approach can result in clinically meaningful weight loss at a lower cost when
compared to SBWI.14 However, whether the effectiveness of STEP versus SBWI varies by
racial group (African-Americans vs. Whites), has not been examined. The results from this
study showed that while African-Americans lost less weight than Whites overall, differences
within racial groups were not seen when comparing the effectiveness of SBWI to STEP (See
Figure 1 and supplementary Table 1 online). These results suggest that a STEP intervention
can be an effective alternative for African-Americans as well as White participants. In
addition, adherence to either intervention, as evidenced by more intervention contacts and
returned diaries, was found to be greater in Whites when compared African-Americans.
Systematic reviews have shown consistent significant associations between increased dietary
self-monitoring and weight loss across all racial groups,*2 while a study by Hollis et al.
revealed that the number of food records completed had a stronger association with weight
loss in African Americans when compared to Whites, regardless of sex.3 Additional
research has also highlighted the importance of intervention attendance and weight loss,
43-45 indicating these are important components of success. Although other key measures of
adherence such as frequency of self-weighing and use of e-monitoring tools were not
measured, it should be noted that greater adherence by Whites to two important aspects of
the intervention may have contributed to the racial differences in weight loss seen in this
study, especially as it relates to participation in prescribed eating and exercise behaviors.

The discrepancy in weight loss between African-Americans and Whites may be a result of
differences in the effectiveness of interventions to improve key components of energy
balance, primarily physical activity and energy intake. With regard to objectively measured
physical activity, there were no differences in the pattern of change over time between the
races, but there was a main effect of race, with Whites having higher levels of MVPA
compared to the African-Americans across the intervention period (See Figure 2). Other
studies have also shown that in response to a weight loss intervention Whites have a higher
level of physical activity energy expenditure when compared to African-Americans.46:47
This suggests that researchers need to develop intervention strategies that are equally
effective at increasing and maintaining physical activity behaviors in both races, as it is
known that physical activity is a key behavior for improving long-term weight loss.48
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A unique aspect of this study is that it also included measures of self-reported physical
activity. Data revealed that although the patterns of change in self-reported physical activity
were different over time between the races, there were no differences between the groups at
18 months (See Table 2). This is in contrast to the objectively measured physical activity,
which showed more minutes of MVPA for Whites compared to African-Americans. This
discrepancy in findings between self-report and objectively measured physical activity may
be partially explained by the results reported by Walsh et al.,” which showed that in
response to a weight loss intervention, African-Americans are less accurate at estimating
their energy expenditure from physical activity when compared to Whites. This may suggest
the need to include objective measures of physical activity and incorporate strategies that
allow African-Americans to more accurately estimate the amount of physical activity
completed, when examining racial differences in overweight and obese adults. The change in
cardiorespiratory fitness was greater in Whites when compared to African-Americans (See
supplementary Table 3 online), which also substantiates the objectively measured physical
activity findings. These results confirm the findings of other studies that have reported both
physical activity and cardiorespiratory fitness are greater in Whites compared to African-
Americans in response to a weight loss intervention.*647 One such study that used doubly
labeled water to objectively measure physical activity found higher physical activity energy
expenditure (~122kcal/day) in Whites when compared with African-Americans.23 Another
study revealed a significant race effect on cardiorespiratory fitness (expressed as maximal
oxygen consumption (VO2ax)) indicating lower fitness in African-Americans compared to
Whites even after adjusting for changes in weight or fat-free mass.49

This study also examined if differences in energy intake between African-Americans and
Whites would partially explain the differences in weight loss. The results, however, showed
no significant differences in energy intake per day between the two racial groups (see Table
2). Moreover, there were no differences by racial group for macronutrient composition
expressed as percentage of total calories from dietary fat, carbohydrate, or protein. Similar
results were seen in a previous weight loss intervention study that reported no differences
between blacks and whites for calories consumed or percentage of calories from fat.50 An
obvious consideration is that self-reported dietary data are often inaccurate and
underreported, especially in the obese. > However given the data available in this study and
others, differences in dietary intake do not appear to be entirely responsible for the racial
differences in weight loss observed between African-Americans and Whites.

Several strengths and limitations of this study need to be considered. This study was part of
a larger randomized clinical trial that examined weight loss in response to two types of
interventions (SBWI vs. STEP) over a period of 18 months. While approximately 30% of
the sample who were recruited self-identified as African-American, this study was not
designed or powered to specifically examine differences in the effectiveness of these
interventions by race. Thus, future studies need to be designed to specifically examine
differences in effectiveness of weight loss interventions by racial group to understand how to
make these interventions better for all races/ethnicities, including how to improve adherence.
Additional strengths of this study were the inclusion of objectively measured physical
activity and cardiorespiratory fitness. As noted in the results, self-reported physical activity
was inaccurate when compared to the objective measures. Therefore studies that have only
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used self-reported physical activity may not be getting a clear picture of the differences in
activity between races. In addition, energy intake and diet composition were assessed using a
food frequency questionnaire, which may be prone to inaccuracy and underreporting. Thus,
future studies should consider using more objective measures of energy intake, such as
doubly-labeled water, to elucidate racial differences in components of energy balance that
may contribute to these weight loss disparities.

In summary, the present study confirms previous findings that African-Americans lose less
weight compared to Whites in response to a behavioral weight loss intervention, regardless
of whether a SBWI or STEP intervention was implemented. Similar to other studies, no
differences were found in dietary intake between races. However, Whites had higher levels
of objectively measured physical activity, which may have contributed to the observed
higher levels of cardiorespiratory fitness when compared to African-Americans. Based on
these findings, the source of the discrepancy in weight loss between African-Americans and
Whites may be due to differences in physical activity levels rather than differences in energy
intake or diet composition. However, the precise role of these factors in weight loss
differences among African-American and White adults warrants further investigation with
larger samples and alternative intervention methods.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.
Change in body weight (kg) over time for White (W) and African-American (AA) adults

who were randomly assigned to one of two intervention conditions: a standard behavioral
weight loss intervention (SBWI) or a stepped-care intervention (STEP).
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Figurell.
Objective Physical Activity (min/wk) over time for White (W) and African-American (AA)

adults who were randomly assigned to one of two intervention conditions: a standard
behavioral weight loss intervention (SBWI) or a stepped-care intervention (STEP).
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