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Abstract: Importance: While urban African American adolescents face significant health disparities associated with 
overweight and obesity that follow them into adulthood; there is limited data on body image, emotional well-being, and 
weight control behaviors in this population to design effective public health interventions. 

Objective: This study was designed to understand the association of weight status to adolescent weight control, body 
image, and emotional well-being responses, in African American high school students.  

Design/Setting/Participants: The study cohort consisted of 776 students, mean age 15.8 years (±1.2). Data from 
Guidelines for Adolescent Preventive Services (GAPS) student surveys and anthropometric studies were collected at 
School-Based Health Centers. 

Main Outcome Measures: Associations between adolescent responses on the GAPS and body mass index (BMI) status 
(healthy weight: 5th to less than 85th percentile, overweight: 85th to less than 95th percentile, obese: 95th percentile or 
greater) were estimated using logistic regression and dose- response plots. 

Results: There were statistically significant associations between BMI category and weight control (ranging from a mean 
5.18 to 7.68 odds of obesity) and body image (3.40 to 13.26 odds of obesity) responses. Responses to weight control 
and body image questions exhibited a dose- response for odds of overweight and obesity. Feelings of depressed mood 
were associated with obesity (1.47 times the odds of obesity compared to students who did not endorse depressed 
mood; 95% CI, 1.01 to 2.13) but not overweight status. 

Conclusion and Relevance: Overweight and obese urban African American adolescents are more likely to screen 
positively on weight control risk behaviors and negative body image questions than their normal weight peers. The 
weight control and body image measures on the GAPS may provide information to identify youth in need of services and 
those motivated for brief school-based weight control interventions.  

Keywords: Obesity, overweight, weight control behaviors, African American. 

INTRODUCTION 

Obesity is a national public health concern that has 
reached epidemic proportions among children and 
adults in the United States [1-3]. The prevalence of 
overweight children and adolescents has increased 
from 6.1% in 1974 to an estimated 21% in 2012, 
making it one of the greatest health risks facing the 
current generation of youth [3-6]. Excess weight serves 
as a positive predictor for coronary heart disease, type 
2 diabetes, hypertension, sleep apnea, and 
osteoarthritis [7,8]. As such, Healthy People 2020 
objectives include reduction of the proportion of 
children and adolescents with overweight and obesity 
[9]. To achieve this objective, studies designed to 
improve screening and understanding of behaviors 
associated with overweight and obese status in high-
risk youth are necessary. 
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Although the prevalence of overweight and obesity 
in children and adolescents has generally increased 
over time, African American youth face significant 
disparities [10-12]. In a racial/ethnic comparison among 
girls aged 12-19 years, NHANES 2011-2012 data 
demonstrated that African American girls had the 
highest prevalence of overweight (42.5%) compared to 
that of white (31%) and Latino counterparts (36.5%) 
[10]. Importantly, prepubescent African American girls 
were not heavier than comparably aged white girls [13]. 
By early adulthood, however, African American females 
were significantly heavier. This observation led 
researchers to believe the disparity in adiposity evolved 
during adolescence [14]. 

Consequences of overweight and obese conditions 
extend beyond physical disorders. Several 
psychological disorders are associated with increased 
body weight, including depression and eating disorders 
[15-17]. Although the prevalence of co-occurring 
obesity and psychological disorders vary by race [18-
20], depressive symptoms, anxiety, and eating 
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disorders co-occur with obesity [15,18]. Studies 
assessing the correlation between weight and poor 
self-concept demonstrated lower self-concept in 
individuals with higher body weight [16]. Body 
dissatisfaction and depression differentially affected 
adolescent girls more than boys [17,20]. 

Studies, however, suggest that African American 
adolescent girls were more satisfied with their bodies 
and less frequently engaged in dieting and disordered 
eating than their white female peers [21-25]. The 
effects of obesity on poor self-esteem and depression 
may be buffered by increased acceptance of varied 
body sizes within the African American community 
[22,24,26] and strong relationships with social networks 
[27]. Thus, it is possible that African American 
adolescents’ positive body image and weight related 
attitudes are related to cultural norms and beliefs [28] 
that contribute to less healthy lifestyles and decreased 
readiness to change behaviors. Supporting this theory, 
studies found that African American women 
underestimated their body weight and did not  
view themselves accurately, even if they were clinically 
overweight [29-31]. Understanding the beliefs, attitu-
des, and behaviors of African American adolescents 
may assist in developing early and effective health 
promotion strategies to reduce the disparities 
associated with obesity.  

The purpose of this study to determine the 
association of overweight status to emotional problems, 
body image dissatisfaction, and unhealthy weight 
related behaviors in urban African American high 
school students receiving care in School-Based Health 
Centers (SBHC). Based on the previous research, we 
hypothesized that overweight and obese African 
American adolescents will 1) show no difference in the 
odds of engaging in unhealthy weight control behaviors 
compared to their normal weight peers, 2) accept their 
body image compared to normal weight peers, and 3) 
show no difference in emotional well-being compared 
to normal weight peers.  

METHODS 

Overview 

This study utilizes secondary data from a cross-
sectional study 9th-12th grade Baltimore City public 
school students (N=2757) collected in eight 
comprehensive high school-based health centers 
(SBHCs) in the 2003-2004 academic school year. The 
SBHCs in Baltimore were primarily developed to serve 
low-income adolescents. The cohort was originally 

studied to estimate the prevalence of overweight and 
obesity in the SBHC program and to identify potential 
targets for intervention. Of the 2757 students from 
whom anthropometric data were collected, 921 also 
completed Guideline of Adolescent Preventive Services 
(GAPS) questionnaire during their SHBC clinic 
assessment. Of the 921, students who reported any 
other race/ethnicity category other than “Black or 
African American” were removed from the analysis as 
the goal of the study was to examine health behaviors 
and weight status in urban African American students. 
Students classified as “underweight” were less than 4% 
of the original sample and were excluded based on the 
study’s goal to investigate overweight and obesity and 
to avoid type II error. After inclusion and exclusion 
criteria had been met, 776 students remained in the 
final sample (Figure 1). Details of the study methods 
were described in an earlier publication [32] and are 
briefly outlined in the following text. 

Setting 

The Baltimore City Health Department provided 
comprehensive primary health services through the 
SBHC Program. Health risk behaviors are assessed 
using the American Medical Association’s Guideline for 
Adolescent Preventive Services (GAPS) survey. GAPS 
is a questionnaire that is used to assess at-risk 
behavior in adolescents [33]. Participation in survey 
completion was voluntary and confidential. GAPS data 
were maintained as a part of an administrative dataset 
by the city health department. Anthropometric data was 
collected on each student. Students were weighed on a 
400-lb capacity digital scale (Tanita Digital Professional 
X-TRA Capacity Scale (Model BWBsooS)) and height 
was obtained using a mechanical wall-mounted 
stadiometer (SECA Mechanical Full Telescopic 
Stadiometer (Model 222)).  

The database used for this analysis was created by 
merging data from prospectively collected 
anthropometric measurement with GAPS data using 
medical record numbers as the matching variable. 
Body mass index (BMI) was calculated using the SAS 
statistical program made available from the Centers for 
Disease Control and Prevention. The Johns Hopkins 
Institutional Review Board and the Baltimore City 
Health Department Institutional Review Board 
approved this study. 

Measures 

The GAPS survey was administered by health care 
professionals to identify adolescents with health 
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behaviors and attitudes that put them at risk for 
adverse health outcomes [33]. Twelve questions from 
the 61-item GAPS questionnaire were grouped into 
three domains based on psychosocial behaviors and 
attitudes, namely (1) weight control behavior, (2) body 
image, and (3) emotional well-being. These three 
domains were the independent variables of the study. 
Adolescents’ (yes/no) responses to the questions were 
summed. Higher scores indicated poorer weight control 
and health behaviors. The weight control domain 
assessed eating behaviors and attitudes. Questions 1 
and 2 were reverse scored. The body image domain 
questions targeted adolescents’ concerns about their 
body weight and shape. The emotional well-being 

domain questions examined adolescents’ happiness 
and/or satisfaction with life. Question 1 was reverse 
scored (Table 1). 

The associations between these weight control, 
well-being, and health behaviors responses and the 
primary study outcome, BMIs of participants were 
analyzed. BMIs categories were defined based on CDC 
guidelines: less than the 5th percentile defined 
underweight, 5th percentile to less than the 85th 
percentile defined healthy weight, 85th percentile to less 
than the 95th percentile defined overweight and equal 
to or greater than the 95th percentile defined obese 
[34]. 

 
Figure 1: Flow Chart of Student Eligibility. 

Table 1: Twelve Questions from the 61-Item GAPS Questionnaire Used in the Analysis Grouped by Domains 

Domains Items 

Weight Control  1) Are you satisfied with your eating habits? 
2) Do you exercise or participate in sports activities at least three times or more each week? 
3) Do you ever eat in secret?  
4) In the past year, have you ever tried to lose weight or control your weight by vomiting, taking diet pills or laxative, 
or starving yourself? 

Body Image 1) Do you spend a lot of time thinking about ways to be thin? 
2) Do you have any concerns about the size or shape of your body, or your physical appearance? 

Emotional Well-bing 1) Have you had fun during the past two weeks?  
2) During the past few weeks, have you often felt sad or down or as though you have nothing to look forward to? 
3) Have you ever seriously thought about killing yourself, make a plan or actually tried to kill yourself? 
4) Is there something you often worry about or fear?  
5) Would you like to get counseling about something on your mind?  
6) Are you worried about problems at home or in your family? 
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Data Analysis 

Descriptive statistics were calculated for 
demographic variables (age and gender) and the 
outcome and exposure variables. Exploratory bivariate 
logistic regression models were used to quantify the 
association between BMI category (healthy=0 versus 
overweight=1 and healthy=0 versus obese=1) and the 
responses to the individual GAPS questions used to 
create the domains. Multinomial logistic regression 
analyses were used to quantify the association 
between BMI category (overweight and obese vs. 
normal weight) and the responses to the questions 
from the GAPS survey used to create the domains. 
Age and gender adjusted dose response plots for the 
odds of obesity were estimated from logistic regression 
models for obesity vs. normal weight with the primary 
predictor being the psychosocial and behavioral 
domains. STATA Release 13.0 software was used to 
perform statistical analysis [35] Results were 
considered statistically significant if the p-value was at 
or below 0.05. 

RESULTS 

Selected Sample Characteristics  

Of the 776 students in the total sample, 466 were 
female (60%) and the mean age of students in the 
sample was 15.8 ± 1.2 years. Mean BMI was 25.8 ± 
7.0 kg/m2. There were 441 normal weight students 
(56.8%), 146 overweight students (18.8%), and 189 
obese students (24.4%). Females had 82% higher 
odds of being overweight (95% CI, 1.22 to 2.72). There 
were no differences in the odds of obesity by gender or 
weight category by age. 

Weight Control Behaviors 

Two of the four weight control behaviors were 
associated with BMI categories after adjusting for age 
and gender (Table 2). Specifically, the odds of being 
obese and overweight relative to normal weight among 
adolescents who were unhappy with their eating habits 
were 5.18 times (95% CI, 3.48 to 7.71) and 1.90 times 
(95% CI, to1.18 to 3.06) higher compared to 
adolescents who were satisfied with their eating habits, 
respectively. Students who tried to lose weight or 
control weight by vomiting, taking diet pills or laxatives, 
or starving oneself within the past year had odds for 
being obese relative to normal weight that were 7.68 
times (95% CI, 3.94 to 14.96) greater and odds for 
being overweight relative to normal that were 5.88 

times (95% CI, 2.88 to 12.03) greater than those of 
adolescents who did not use these methods to control 
weight. Exercise and “eats in secret” were not 
associated with BMI category. 

Body Image & Emotional Well-Being 

Students who reported spending a lot of time 
thinking of ways to be thin had odds of being obese 
relative to normal that were 13.26 times (95% CI, 7.97 
to 22.06) greater and had odds of being overweight 
relative to normal that are 5.65 times (95% CI, 3.21 to 
9.94) greater compared to youth who did not endorse 
spending time thinking about ways to get thin. The 
students concerned with body, size, and physical 
appearance had 3.40 times (95% CI, 2.34 to 4.95) the 
odds of being obese relative to normal and 1.96 times 
(95% CI, 1.28 to 3.00) the odds of being overweight 
relative to normal compared to those not concerned 
with body appearance (Table 1). After adjusting for age 
and gender, none of the emotional well-being questions 
was related to weight status.  

Dose Response 

There was a statistically significant dose response 
noted for weight control behavior questions for both 
comparisons of overweight and obesity relative to 
normal weight after adjusted for age and gender. Odds 
for overweight did not reach significance for reporting 
just one weight control behavior .14 (95% CI, .74 to 
1.75), but for two or more behaviors. The odds of being 
overweight relative to normal weight were 2.48 (95% 
CI, 1.40 to 4.40) and 5.02 (95% CI 1.68 to 15.00) times 
greater if adolescents answered “yes” to two or more of 
the weight control behaviors, respectively, relative to 
answering “no” to all of the questions. Similarly, the 
odds of being obese relative to normal weight ranged 
from 1.35 (95% CI, 0.90 to 2.02) for one “yes” response 
to 9.2 (95% CI, 3.47 to 24.39) for three “yes” responses 
to weight control questions compared to students who 
answered “no” (Figure 2).  

There was also a statistically significant dose 
response for the body image domain responses for 
overweight and obesity. Two questions were used in 
this domain. The odds of being overweight relative to 
normal weight were 1.64 (95% CI 1.02 to 2.66) times 
greater for students answering “yes” to one question 
and 6.70 (95% CI 3.34 to 13.41) time greater for 
students answering “yes” to two questions compared to 
students who answered “no”. The odds of being obese 
relative to normal weight were over twice (2.55; 95% 
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Table 2: Odds Ratios and Log Likelihood for the Associations between Weight Categories based on GAPS Responses 
(N=776) 

 Normal 
Weight 
n (%) 

Overweight 
n (%) 

 Obese 
n (%) 

  

Number of 
Participants (%) 

by Weight 
Category 

441 (56.8) 146 (18.8)  189 (24.4)   

 Frequency 
of Yes 

Responses 
of Normal 

Weight 
Population  

N (%) 

Frequency of 
Yes 

Responses of 
Overweight 
Adolescents  

N(%) 

 *Adjusted OR 
for 

Overweight 
vs. Normal 

Weight  
 (95% CI) 
P Value 

Number of Yes 
Respondents 
from Obese 
Adolescents 

N (%) 

*Adjusted OR for Obese 
vs. Normal Weight 

(95% CI) 
P value 

+Multinomial 
P value 

Weight Control Risk Behavior 

NOT satisfied with 
your eating habits 

61(13.9) 36 (24.8) 1.90  
(1.18 to 3.06)  

.008 

86 (45.7) 5.18 (3.48 to 7.71) 
.000 

.0000 

Does NOT exercise 
or participate in 

sports activities at 
least three times or 

more each week 

153 (34.9) 56 (38.6) 1.04  
(0.68 to 1.57) 

 .872 

83 (44.4) 1.42 (0.98 to 2.05) 
.065 

.0923 

Eats in secret 18 (4.1) 11 (7.6) 2.07  
(0.92 to 4.66)  

.078 

12 (6.4) 1.70(.80 to 3.63) 
.171 

.2254 

In the past year, 
have tried to lose 
weight or control 

your weight 
vomiting, taking diet 
pills or laxatives, or 

starving yourself 

13 (3.0) 24 (16.6) 5.88  
(2.88 to12.03) 

.000 

36 (19.3) 7.68 (3.94 to14.96) 
.000 

.0000 

Body Image Risk Responses 

Spends a lot of time 
thinking about ways 

to be thin 

24 (5.5) 38 (26.8) 5.65  
(3.21 to 9.94) 

 .001 

80 (43.5) 13.26 (7.97 to 22.06) 
.001 

.0000 

Concerns about the 
size or shape of 

your body, or your 
physical 

appearance 

91 (21.1) 49 (34.8) 1.96  
(1.28 to 3.00) 

 .002 

87 (48.1) 3.40(2.34 to 4.95) 
.001 

.0000 

Emotional Well-Being Risk Responses 

Has NOT had fun 
during the past 2 

weeks 

68 (15.5) 18 (12.4) 0.73  
(.42 to 1.29) 

.277 

34 (18.2) 1.19 (.76 to 1.87) 
.455 

.3502 

Felt sad or down or 
as though you have 

nothing to look 
forward to during 

the past few weeks 

111 (25.3) 47 (32.4) 1.35  
(.89 to 2.05) 

.155 

62 (33.2) 1.43 (0.98 to 2.08) 
.062 

.0716 

Have seriously 
thought about killing 

yourself, made a 
plan or actually 

tried to kill yourself  

48 (10.9) 11 (7.6) .66  
(.33 to 1.33) 

.248 

22 (11.8) 1.05 (0.61 to 1.80) 
.871 

.4136 
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(Table 2). Continued. 

There is something 
you often worry 

about or fear 

108 (24.6) 31 (21.7) .83  
(.51 to 1.34) 

.435 

47 (25.1) 1.02 (0.69 to 1.52) 
.905 

.7281 

Would like to get 
counseling about 

something on their 
mind 

38 (9.5) 16 (12.6) 1.24  
(.66 to 2.35) 

 .501 

22 (12.9) 1.37 (0.78 to 2.40) 
.276 

.4031 

Worried about 
problems at home 
or in your family 

70 (17.1) 27 (20.0) 1.16  
(.70 to 1.92) 

.554 

38 (21.8) 1.33 (0.85 to 2.07) 
.207 

.3835 

*Logistic regression models adjusted for age and gender. 
+Multinomial regression model for each GAP question. 
 

 
Figure 2: Dose Response to Weight Control Questions and Odds of Obesity adjusted for Age and Gender, Odds Ratios 
Compare the Odds of Obesity for Adolescents with 1, 2, 3 “Yes” Responses Compared to Adolescents with Zero “Yes” 
Responses. 

 

 
Figure 3: Dose Response to Body Image Questions and Odds of Obesity adjusted for Age and Gender, Odds Ratios Compare 
the Odds of Obesity for Adolescents with 1 and 2 “Yes” Responses Compared to Adolescents with Zero Responses. 
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CI, 1.65 to 3.94) as high for students who answered 
“yes” to one question and 16.40 (95% CI, 8.71 to 
30.89) times higher if they answered “yes” to two of the 
questions in the body image domain relative to 
answering “no” to both questions (Figure 3). Positive 
responses within the emotional well-being domain did 
not demonstrate a statistically significant dose 
response curve with the odds of being overweight or 
obese.  

DISCUSSION 

Prevailing evidence in the literature supports the 
belief that African American individuals are overall 
satisfied with body image regardless of weight status 
[22,24,29,30,36]. However, this study suggests that 
overweight and obesity are associated with body 
dissatisfaction and use of unhealthy weight control 
behaviors in African American adolescents. Overweight 
and obese African American youth were more likely to 
screen positive on both body dissatisfaction questions 
on the GAPS compared to their normal weight peers. 
Students who spent more time thinking about ways to 
be thin and who had concerns about physical 
appearance were more likely to be overweight/ obese. 
This strong association with increased BMI category 
and concern about body size and shape contradicts the 
studies that support the notion that African American 
adolescents are accepting of larger or “thick” body 
types [24]. 

Past studies have documented the racial/ethnic 
disparities associated with calorically dense unhealthy 
eating habits [21,22]. A recent study by Gonsalves et 
al. [37] found African American, Hispanic and ‘other’ 
race middle school students, but not high school 
students, were more likely to report unhealthy weight 
control behaviors compared to white students. The 
current study, however, identifies an existing, and 
largely undetected problem of unhealthy dieting habits 
among overweight and obese African American high 
school students. High school students who were not 
satisfied with their eating habits and had attempted to 
lose weight through unhealthy measures were 
significantly more likely to be overweight and obese. 
Further, the more positive responses on the weight 
control questions, the greater the likelihood of being 
overweight/obese. 

Even though the majority (61.6%) of students in this 
sample with 40% overweight/obesity prevalence 
reported regular exercise and there were no significant 
associations between students’ reports of frequency of 

exercise and weight classification group. Sedentary 
behavior is a major risk factor for the development of 
obesity in adolescence. Social factors such as poverty, 
built environment, accessibility of healthy foods, safety, 
and school physical education and sports team 
availability and policies may lead to decreased 
opportunities for routine exercise in urban youth [38-
41]. 

Previous studies document an association between 
weight status and emotional disorders, especially 
depression [18,20]. Of the students endorsing 
depressive symptoms in the current study, the majority 
were females (67.7%). The overall rate of depressive 
symptoms was high in this cohort, 28.4%. Rates of 
suicidal ideation (10.4%) and perceived need of 
counseling (9.8%) were also notable for the current 
study population. As a comparison, in 2012 an 
estimated 2.2 million youth (9.1%) reported major 
depression within the last year [42]. The prevalence of 
major depression for African American youth during 
that year was 7.9%. While the students in this study 
were not formally assessed for major depression, the 
high rate of depressive symptoms is concerning and 
may mask the significance of the association between 
depressed mood and increased odds of obesity in the 
adjusted model. No dose response was exhibited over 
the six emotional well-being questions. Lack of a 
demonstrated dose-response partially supports our 
hypothesis that there will not be an association 
between emotional status and BMI category in African 
American youth.  

The false notion that African American youth are 
accepting of overweight and obese status may reduce 
health care practitioners’ willingness to intervene, 
leading to deleterious long-term health consequences. 
In a study of overweight youngsters, African American 
and Hispanic parents were more likely to report the 
quality of weight counseling they received as poor or 
fair compared to parents of white children [43]. If not 
addressed within the clinical setting, poor health 
behaviors during adolescence may continue into 
adulthood; setting the stage for complications of 
obesity (e.g. diabetes, cancer, cardiovascular disease, 
stroke). Overweight status may also influence a youth’s 
self-concept and academic and life choices. Women 
who are overweight as adolescents are significantly 
more likely to have the poorer sociodemographic (e.g. 
lower income, employment status, and marriage) and 
self-concept outcomes (e.g. social connectedness) 
[44]. 
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LIMITATIONS 

The findings from this analysis must be considered 
in light of several limitations. This school based study 
sample included a large group of urban African 
American adolescents in SBHC (n=776); however, the 
extrapolation of results may be limited as participants’ 
lifestyles, socioeconomic status, and racial and cultural 
practices may differ from other adolescents in the 
United States. Importantly, findings of this study are 
similar to the behavioral associations found in studies 
of predominantly white youth. The study utilized the 
self-reported data from the GAPS survey [33]. The 
GAPS survey is a clinical screening instrument, not 
designed to measure attitudes and behaviors for 
research or diagnostic purposes. Finally, the data from 
this sample derives from a study conducted in the 
2003-2004 academic year. Unfortunately, 2013 Youth 
Risk Behavior Survey Data indicates that youth 
overweight and obesity remain suggesting the current 
applicability and value of these findings to city youth 
and public health policy design [45]. Replication of this 
work may be useful to assess longitudinal shifts self-
reported risk behaviors for more targeted intervention. 
Notwithstanding the aforementioned limitations, the 
results of the study provide important new knowledge 
regarding behaviors and attitudes among urban African 
American adolescents related to health behaviors, 
body image, and emotional well-being.  

IMPLICATIONS 

This study indicates that overweight and obese 
African American youth are struggling with body image 
and engaging in unhealthy weight control behaviors. 
Given national health objectives for overweight and 
obesity and the shift to primary care delivery in schools, 
SBHC providers and health policy professionals must 
understand of attitudes and behaviors related to body 
weight, body image, and healthy lifestyles to intervene 
with youth for health promotion and behavior change. 
The weight control and body image measures on the 
GAPS may provide information to identify youth in need 
of services and those motivated for brief school-based 
weight control interventions.  
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