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Introduction 

	 Adolescents who are overweight 
or obese have elevated risks for poor 
health because excess body weight is 
a risk factor for the early onset and 
accelerated progression of cardiovas-
cular diseases and even some can-
cers.1-6 African American children 
and adolescents continue to make up 
a disproportionately large segment 
of youth classified as overweight 
or obese, raising concerns about a 
widening of racial disparities in car-
diovascular health.7 These patterns 
are persistent and there is an urgent 
need for research examining factors 

associated with excess weight among 
African American adolescents.7 
	 The preponderance of studies ex-
amining excess weight among adoles-
cents use age- and sex-specific body 
mass index (BMI) percentiles based 
on Centers for Disease Control and 
Prevention (CDC) growth reference 
curves to identify weight categories 
in children and adolescents.2,7-10 BMI 
is a widely accepted measure used to 
classify weight status and it is assumed 
that overweight or obese classifica-
tions are indicative of an overabun-
dance of adipose tissue. The distri-
bution of excess adiposity can vary 
across individuals and studies over 
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the past two decades suggest that ab-
dominal adiposity is a risk factor for 
poor health in adults and youth.11,12 
Abdominal obesity during adoles-
cence has been linked to the altera-
tion of biological processes through 
adipokines and other pathways in 
endocrine, neurological, pulmonary, 
and cardiovascular systems7 that are 
associated with the premature devel-
opment of disease conditions such as 
insulin resistance,4 hypertension,7,8 

distinguish fat mass and lean body 
mass. Results from their analysis of 
National Health and Nutritional 
Exam Study data indicated that Af-
rican American adolescents and chil-
dren had greater lean body mass than 
their peers from other racial and eth-
nic groups.15 The salience of BMI as a 
marker of health for African Ameri-
cans has been further questioned be-
cause it does not accurately account 
for the increased fat-free body mass 
density among African Americans.3 
BMI also has limited utility for com-
parisons by sex. Adiposity varies 
by sex over the lifecourse and Dan-
iels and colleagues16 assert that BMI 
should not be used as an equivalent 
measure of fatness in males and fe-
males. The preponderance of pediat-
ric weight-related research with Afri-
can Americans has focused primarily 
on girls. Data about obesity among 
African American male children and 
adolescents have been largely absent 
from the literature7,17 and there is 
an urgent need to understand sex, 
gender and related factors contribut-
ing to excess weight and adiposity.    
	 Waist circumference has been in-
troduced as an alternative to BMI 
because it is a more localized proxy 
for central adiposity; however, there 
are no studies to our knowledge 
that concurrently explore factors 
associated with BMI and those re-
lated to central adiposity measures 
such as waist circumference among 
African American adolescents. 
	 The purpose of this study was 
to examine factors known to be 
linked with the accumulation of 
excess weight in adolescents and 
their association with two measure-
ments of adiposity (BMI and waist 

circumference) among adolescents 
participating the Jackson Heart 
KIDS Pilot Study (JHS-KIDS).

Methods

	 Data for the present cross-sec-
tional study were drawn from JHS-
KIDS, a prospective offspring cohort 
feasibility study designed to examine 
sensitive developmental and transi-
tion periods and their associations 
in the development of CVD-related 
risk factors, including obesity. Eli-
gible participants for this study were 
children or grandchildren of Jackson 
Heart Study (JHS) participants and 
were aged between 12-19 years. Af-
ter receiving approval from the Uni-
versity of Mississippi Medical Center 
Institutional Review Board, multiple 
methods were used to recruit partici-
pants through contact with JHS par-
ticipants. Detailed information about 
the recruitment methods is provided 
elsewhere.7 Interested parents or 
grandparents called the study office 
and received additional information 
about the study, had the opportunity 
to ask questions, and responded to 
screening questions to ensure eligi-
bility. All participants aged >18 years 
in the study associated with this re-
search freely provided informed con-
sent. All participants younger than 
aged 18 years freely provided assent 
and their parent or legal guardian 
freely provided informed consent. 
	 Eligible youth and an accompany-
ing parent or grandparent attended 
a study visit in which they received 
further information about the study 
and completed consent and assent 
forms prior to data collection. Ado-
lescents had their blood pressure, 

African American 
children and adolescents 

continue to make up 
a disproportionately 

large segment of youth 
classified as overweight 

or obese, raising concerns 
about a widening of 
racial disparities in 

cardiovascular health.7

and coronary heart disease.12,13 BMI, 
however, does not explicitly measure 
abdominal adiposity and may be a 
poor indicator of metabolic disease 
risk among pediatric populations.13,14 
	 The utility of BMI for assessing 
cardiovascular disease risk among 
African American adolescents is de-
batable. Weber and colleagues15 note 
that BMI is limited by its failure to 
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height, weight, and waist circumfer-
ence measured by trained data col-
lectors, and were asked to complete 
a self-administered survey containing 
a number of psychosocial (ie, daily 
hassles, bullying experiences, religi-
osity/spirituality) and health behav-
ior (ie, nutrition, physical activity) 
measures. The accompanying parent 
or grandparent, regardless of their 
participation in the JHS, had their 
blood pressure, height, and weight 
measured and were asked to complete 
the Childhood Feeding Question-
naire. The total number of adoles-
cents participating in the pilot study 
was 212, equally divided between 
females (n=107) and males (n=105).
 
Study Variables: Outcome 
Variables

Body mass index (BMI)
	 BMI was calculated by divid-
ing weight in kilograms by height 
in meters squared. Height was mea-
sured using a Shorr Height Mea-
suring Board and weight was mea-
sured using a Seca 770 Model scale.7 

Waist circumference (WC)
	 WC was measured in triplicate 
to the nearest tenth of a centimeter 
using a Tech-Med Model #4414 fi-
berglass measuring tape (Hauppage, 
NY). Participants were instructed 
to loosen or adjust their own cloth-
ing, point to their navel, and breathe 
normally while trained research 
personnel took measurements.  

Study Variables: Independent 
Variables
	 A daily hassles score was derived 
from a self-reported inventory of 

18 items measuring the adolescent’s 
experience with hassles related to 
school, social relationships, family 
relationships, and health.10 Respon-
dents were asked to rate the extent 
to which each item had been a hassle 
during the past week using responses 
on a 4-point Likert scale, ranging 
from “not at all a hassle” to “a very big 
hassle.” The responses were summed 
to create an overall score of the num-
ber of hassles, ranging between 0 
and 54, with higher scores repre-
senting greater experience of hassles.
	 Adolescent health behavior vari-
ables were derived from responses to 
items about diet, physical activity, and 
television viewing. The recommend-
ed fruit and vegetable consumption 
variable was a binary (yes/no) vari-
able derived from the composite of 
responses to items asking respondents 
to report their consumption of fruits 
and vegetables during the previous 
week. The physical activity variable 
was derived from the response to an 
item asking participants to provide 
the number of days they participated 
in at least 60 minutes of physical ac-
tivity during the past week. The tele-
vision watching variable was derived 
from an item asking participants to 
provide the number of hours spent 
watching television on an average 
school day. The weight control vari-
able was a composite measure of re-
sponses to items asking respondents if 
they ever attempted to lose weight by 
exercising, eating less, fasting, using 
dietary supplements, or purging. All 
response choices were “yes” or “no” 
and were summed to create a weight 
control score ranging between 0 and 
5, with higher scores representing 
more attempts at controlling weight. 

	 Adolescent birth weight, age, and 
sex were included in the analytic 
models. Adolescent birth weight (in 
pounds) and current age (in years) 
were reported at the time of study 
enrollment. Adolescent sex was based 
on the response asking participants to 
identify themselves as male or female.
	 Anthropometric data from ac-
companying parents/grandparents 
were also included in this analysis. 
Approximately 30% of the accompa-
nying adults were grandparents and 
their inclusion did not significantly 
impact analysis in previous studies.7,18 
Parent/grandparent weight status 
was a three-category variable (nor-
mal weight, overweight, and obese) 
based on BMI calculated using the 
same formula (BMI=weight in kilo-
grams / height in meters2) and pro-
cedures for adolescent participants.7 
Cut points for each BMI category 
are those specified by the Centers for 
Disease Control and Prevention.19 

Analytic Strategy
	 Sample characteristics were gener-
ated for the total sample and by sex 
using means and standard deviations 
for continuous variables and propor-
tions for categorical variables. T-test 
and Chi-square tests were used to 
assess how female and male adoles-
cents varied across the study variables 
included in the analysis. Fully adjust-
ed ordinary least squares regression 
models were estimated to examine re-
lations between health behaviors and 
adolescent BMI and waist circumfer-
ence, respectively. Regression models 
including all variables were estimated 
for the total sample, a female subsam-
ple, and male subsample indepen-
dently.  P-values <.05 were considered 
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significant. All statistical analyses were 
conducted with Stata/SE Version 16. 

Results 

	 Descriptive statistics characteriz-
ing the sample of African American 
adolescents (N=212) in the JHS-
KIDS study are presented in Table 
1. Males and females were equally 
represented in the study sample and 
the average age of study participants 
was slightly greater than 15 years 
(15.16 ± 2.19). The mean BMI and 
waist circumference for adolescents 
in the study was 25.81±7.78 kg/m2 
and 83.91 ± 19.81 cm, respectively. 
The average birth weight for adoles-
cents in the sample was 6.88±1.5 lbs 
and the mean daily hassles score for 
study participants was 24.41±10.30. 
Nearly one-third of the study group 
(32.08%) reported eating five or 
more fruits and vegetables each day. 
The total sample reported exercising 
60 minutes a day on an average of 
3.41±2.25 days per week. The adoles-

cents in the sample reported an aver-
age of 3.61±1.85 hours of daily televi-
sion viewing time on school days and 
had a mean weight control score of 
1.5±1.1. Two-thirds of parent/grand-
parent participants (66.04%) could 
be classified as obese. Sex-stratified 
descriptive statistics presented in Ta-
ble 1 also indicated that the male and 
female adolescents were similar across 
most of the variables in the analy-
sis. The only exceptions were physi-
cal activity and weight control score. 
Males had higher levels of physical 
activity (3.91±2.33 vs 2.92±2.07) 
and females had higher weight con-
trol scores (1.8±1.0 vs 1.2±1.0).

Adolescent Body Mass Index
	 Results from the fully adjusted 
models examining the association be-
tween BMI and health behaviors for 
the total sample and by sex are pre-
sented in Table 2. Estimates from the 
regression model for the total sample 
indicate that the hassles score was 
inversely related to BMI while age, 
television viewing, weight control, 

and parent/grandparent weight sta-
tus were positively associated with 
BMI (shown as kg/m2). A one-point 
increase in the adolescent hassles 
score was associated with a .10 de-
crease in BMI. Each additional year 
(age), hour of television viewing, and 
weight control point was associated 
with a .72, .80, and 3.92 increase in 
BMI, respectively. Adolescents in the 
study with overweight parents had 
BMIs that were on average 4.27 and 
5.59, respectively, higher than their 
peers with normal weight parents. 
The sex-stratified models in Table 
2 also indicate television viewing 
(1.07, P<.01), weight control (4.53, 
P<.001), and obese parents/grand-
parents (4.35, P<.05) were significant 
factors related to BMI among female 
adolescents while age (.96, P<.01), 
weight control (3.57, P<.001), and 
parent/grandparent weight status 
were associated with BMI among 
their male peers. The BMIs of males 
with overweight and obese parents/
grandparents were on average 6.99, 
P<.01 and 7.63, P<.01, respectively, 

Table 1. Characteristics of adolescents in the Jackson Heart KIDS Pilot Study 

Variable All, N = 212 Females, n = 107 Males, n = 105 P

Male, % 49.53
Age, years 15.16 ± 2.19 15.17 ± 2.14 15.14 ± 2.24 .933
Birth weight, lbs 6.88 ± 1.35 6.70 ± 1.25 7.06 ± 1.42 .052
Adolescent hassles score 24.41 ± 10.30 25.36 ± 10.03 23.46 ± 10.53 .181
5+ fruits and vegetables per day, % 32.08 28.04 36.19 .204
60+ mins physical activity, days 3.41 ± 2.25 2.92 ± 2.07 3.91 ± 2.33 .001
Television time, hours × day-1 3.61 ± 1.85 3.42 ± 1.98 3.80 ± 1.69 .135
Weight control score 1.5 ± 1.1 1.8 ± 1.0 1.2 ± 1.0 <.001
Parent weight status .754
   Normal weight 10.85 10.28 11.43
   Overweight 23.11 25.23 20.95
   Obese 66.04 64.49 67.62
Waist circumference, cm 83.91 ± 19.81 85.34 ± 21.45 82.45 ± 17.98 0.289
Body mass index, kg × m-2 25.81 ± 7.78 26.28 ± 8.02 25.33 ± 7.53 0.375

Data are presented as mean ± standard deviation for continuous variables and proportions for discrete variables.
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higher than their male peers with 
normal weight parents/grandparents.

Adolescent Waist 
Circumference
	 Table 3 presents results from 
models examining the association be-
tween waist circumference and health 
behaviors for the total sample and by 
sex. Estimates from the fully adjusted 
regression model for the total sample 

indicated that age, television viewing, 
weight control, and parent/grand-
parent weight status were positively 
associated with waist circumference 
(shown in cm). Each additional year 
(age), hour watching television and 
weight control point, was associated 
with 1.56 (P<.01), 2.57 (P<.001), 
9.57 (P<.001) increases in waist cir-
cumference, respectively. The parent/
grandparent weight status coefficients 

indicate that adolescents with over-
weight parents or grandparents had 
a 9.03 (P<.05) greater waist circum-
ference, on average, than their peers 
with normal weight parents or grand-
parents. Study participants with obese 
parents or grandparents had a 12.97 
(P<.01) greater waist circumference, 
on average, than participants with 
normal weight parents or grandpar-
ents. The male regression models in 

Table 3. Relation between waist circumference and behavioral factors among adolescents in the Jackson Heart KIDS Pilot 
Study 

Variable All, N =212 Females, n = 107 Males, n = 105

β (SE) β (SE) β (SE)

Male 2.16 (2.40) --- ---
Age, years 1.56 (.54)b .80 (.93) 2.05 (.65)b

Birth weight, lbs -.71 (.86) .71 (1.40) -1.86 (1.08)
Adolescent hassles score -.10 (.11) .05 (.18) -.17 (.15)
5+ fruits and vegetables per day, % -2.29 (2.49) .27 (3.97) -3.47 (3.14)
60+ mins physical activity, days .11 (.54) .23 (.96) -.47 (.67)
Television time, hours × day-1  2.57 (.62)c 3.65 (.86)c 1.16 (.88)
Weight control 9.57 (1.12)c 10.85 (1.80)c 8.68 (1.47)c

Parent weight status, (reference group: Normal Weight)
   Overweight 9.03 (4.20)a 3.38 (6.43) 16.65 (5.47)b

   Obese 12.97 (3.81)b 10.81 (5.77) 18.01 (18.01)b

a. P<.05
b. P<.01
c. P<.001

Table 2. Relation between body mass index and behavioral factors among adolescents in the Jackson Heart KIDS Pilot Study 

Variable All, N = 212 Females, n = 107 Males, n = 105

β (SE) β (SE) β (SE)

Male 1.20 (.91) --- ---
Age, years .72 (.20)c .31 (.33) .96 (.27)b

Birth weight, lbs -.19 (.33) .34 (.50) -.80 (.45)
Adolescent hassles score -.10 (.04)a -.10 (.06) -.08 (.06)
5+ fruits and vegetables per day, % -.22 (.95) .91 (1.41) -1.19 (1.31)
60+ mins physical activity, days -.12 (.21) -.33 (.34) -.13 (.28)
Television time, hours × day-1  .80 (.23)b 1.07 (.31)b .44 (.37)
Weight control 3.92 (0.43)c 4.53 (.64)c 3.57 (.61)c

Parent weight status (reference group: normal weight)
   Overweight 4.27 (1.60)b 2.70 (2.29) 6.99 (2.29)b

   Obese 5.59 (1.45)c 4.35 (2.05)a 7.63 (2.10)c

a. P<.05.
b. P<.01.
c. P<.001.
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Table 3 were more robust than those 
for their female peers. Television 
viewing (3.65, P<.001) and weight 
control (10.85,P<.001) were associ-
ated with adolescent female waist 
circumference. Age (2.05, P<.001), 
weight control (8.68 cm (P<.001) 
and parent/grandparent weight sta-
tus were associated with BMI among 
their adolescent males in the study. 
The waist circumferences (cm) of 
males with overweight and obese par-
ents/grandparents were 16.65 (P<.01) 
and 18.01 (P<.01), respectively, 
higher than their male peers with 
normal weight parents/grandparents.

children and adolescents.13 We ex-
amined factors known to be linked 
with accelerated weight and adipose 
tissue accumulation by estimating 
models for BMI and waist circum-
ference using data from a sample of 
adolescents who were descendants 
of Jackson Heart Study participants. 
Age, television viewing, weight con-
trol, and parental weight status were 
all positively associated with both 
BMI and waist circumference. The 
results for BMI and waist circum-
ference were also similar because the 
associations between age, television 
viewing, and parent weight status 
varied by sex. Parent/grandparent 
weight status was significant for BMI 
and television viewing was associated 
with both BMI and waist circumfer-
ence among female adolescents in 
the study. Age and parent/grandpar-
ent weight status were significant for 
both outcomes of interest among 
adolescent male sample members.
	 Our study is one of few reporting 
adolescent data from an exclusively 
African American sample. Our re-
sults are consistent with other stud-
ies showing excess weight to be a 
function of health behaviors20-23 and 
family environment7,18,24,25; however, 
they introduce a more refined un-
derstanding of how behavioral and 
familial factors may be related to ex-
cessive weight gain or adipose tissue 
accumulation among a population 
with elevated risks for early onset of 
cardiometabolic diseases and com-
plications. Findings from this study 
indicate that the mean BMI and 
mean waist circumference among 
males in the sample were equivalent 
with their female peers. These find-
ings are aligned with national-level 

data26 indicating no significant dif-
ference in the prevalence of obesity 
between male and female adolescents. 
The bulk of the studies focusing on 
weight-related outcomes among Af-
rican American adolescents have fo-
cused on females, despite data indi-
cating that the proportions of young 
African American males with obesity 
has risen steadily and significantly 
over the past two decades.27 Results 
in our study contribute to an emerg-
ing body of literature highlighting 
the urgent need for future pediatric 
obesity studies of African Americans 
to include both males and females.7 
	 Our findings highlight sex-related 
nuances that may have implications 
for weight-related outcomes among 
African American adolescents. Fe-
males in the study reported a slightly 
higher average number of attempts 
to lose weight than male sample 
members; yet the weight control co-
efficient was significant in the total 
sample and subgroup analyses. The 
positive association between weight 
control and weight outcomes can 
seem counterintuitive; however, 
adolescence is a period when indi-
viduals gain weight. Further, detailed 
data about quality and duration of 
weight loss attempts are not available 
and additional studies are needed 
for a closer examination of weight 
management and weight outcomes 
among African American adolescents.
	 The salience of sex for obesity-re-
lated outcomes among African Amer-
ican adolescents is also provided by 
results indicating that factors related 
to BMI and waist circumference for 
females are clearly distinct from their 
male counterparts. Health behaviors 
were the primary factors associated 

Age, television viewing, 
weight control, and 

parental weight status were 
all positively associated 

with both BMI and waist 
circumference.

Discussion

	 Obesity, which is remarkably 
preventable, is a major factor con-
tributing to the development of car-
diometabolic conditions. BMI is the 
most common measure used to assess 
weight status; however, waist circum-
ference is considered to be a direct 
indicator of abdominal adiposity that 
has greater utility for assessing car-
diometabolic disease risks among 
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with both outcomes of interest for 
females while the variables related 
to BMI and waist circumference for 
male sample members were more di-
verse. These sex-specific patterns may 
be indicative of the influence of gen-
der. Gender refers to characteristics of 
males  and females that are shaped by 
the surrounding cultural and social 
environment that influence health 
beliefs, perceptions and behaviors.28 
Gender identities, roles and relations 
are diverse and mediate health behav-
iors and practices29,30; thus, it is criti-
cal for future studies to examine how 
gender intersects with other identities 
(ie, race, age) and experiences to ad-
vance our understanding how social 
and behavioral factors affect weight 
and weight gain in sex-specific ways. 

Study Limitations
	 This research represents a step 
toward a deeper understanding of 
factors with implications for weight 
outcomes among African American 
adolescents; however, there are some 
noteworthy limitations. The analytic 
models are estimated using data from 
a pilot study of African American ad-
olescents who reside in the South and 
are descendants of individuals enrolled 
in a longitudinal study. Results from 
this study may not be generalizable to 
the larger population of adolescents. 
Further, the small sample size limits 
the number of variables considered. 
Data presented in this study were 
generated from cross-sectional statis-
tical models. As such, temporal order 
cannot be determined, nor can cau-
sality be inferred. Finally, most of the 
variables in the analyses are self-report 
and limitations such as recall bias and 
social desirability apply to this study. 

Conclusion

	 Obesity continues to be a health 
concern for African Americans ado-
lescents; there is an urgent need to 
understand factors associated with 
body weight and distribution of adi-
pose tissue among this population. 
Knowledge about the manner in 
which social and behavioral factors 
interact during youth to influence 
health is limited and additional stud-
ies are needed to specify how these 
factors interact to accelerate weight 
gain and adipose tissue accumulation 
over the life course. Findings from 
this work can lay the foundation for 
the development of tailored programs 
to reduce or prevent obesity among 
populations with disproportionate 
risks for early chronic disease devel-
opment and premature mortality. 
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