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Summary

This review assessed the effectiveness of pre-school- and school-based obesity
prevention and/or treatment interventions targeting healthy eating, physical activ-
ity or obesity in African American children and adolescents. Systematic searches
were conducted for English-printed research articles published between January
1980 and March 2013. Retained articles included experimental studies conducted
in the United States that targeted >80% African American/black children and
adolescents and/or studies whose results were stratified by race/ethnicity, and that
were conducted in pre-schools/head start or schools (excluding after-school pro-
grammes). Of the 12,270 articles identified, 17 met the inclusion criteria (pre-
school, 7 =2; elementary school, # =7; middle and secondary schools, 7 = 8).
Thirteen studies found significant improvements in nutrition (pre-school, 7 =1;
elementary, 7 = 7; secondary, n = §) and three found significant improvements in
physical activity (pre-school, 7 = 1; elementary, # = 2) variables of interest. Two
studies (pre-school, 7 =1; secondary, n=1) reported significant reductions in
obesity in African American children. The evidence available suggests school-
based interventions are effective in promoting healthy nutrition behaviours in
African American children. Conclusions overall and, particularly, about effects on
physical activity and obesity are limited due to the small number of studies,
differences in assessment approaches and a lack of follow-up assessments.
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Introduction

National health survey data from 2009-2010 indicate that
39.1% of non-Hispanic black children (2-11 years of age)
and adolescents (12-19 vyears of age) are considered
overweight/obese vs. 31.8% for all U.S. children (1). Over-
weight and obesity are strongly associated with higher risk
of developing diabetes, cardiovascular diseases, certain
cancers and other health problems (2). Like obesity, the
prevalence of type 2 diabetes mellitus is estimated to be
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higher in African American (AA) children (3-10). Dispar-
ities at this early life stage have both immediate and longer
term consequences.

Increased prevalence of obesity and obesity-related risk
factors has been attributed to lifestyle factors such as
decreased physical activity, increased sedentary behaviour
(i.e. media usage) and poor dietary habits. Based on accel-
erometer data in U.S. children, approximately 42, 8 and
7.6% of 6- to 11-year-olds, 12- to 15-year-olds and 16- to
19-year-olds, met the physical
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recommendation of at least 60 min d™' of moderate-to-
vigorous physical activity (MVPA) (11). Studies of media use
indicate that AA children, on average, use media approxi-
mately 6 h d™! (e.g. TV, movies, video games and computer)
compared to 3 h and 40 min d~' for their white counterparts
(12). Furthermore, consumption of more energy-dense food
and high-calorie beverages has increased among children,
and is more common among AA than white children (13).
Interventions that focus on changing weight-related behav-
iours that can help prevent or treat childhood obesity in AA
children are critically needed (14,15).

Schools and early child care settings have been identified
as critical institutional settings for obesity prevention. For
example, ‘Accelerating Progress in Obesity Prevention’
stated that ‘schools need to be the national focal point for
obesity prevention’ (16). Outside of the home, school-
based settings are the only institutions that have a ‘continu-
ous and intensive’ connection with children and youth
during the first two decades of life (17) and are a socializing
agent that can favourably influence the health of children.
Fifty-eight per cent of U.S. pre-school-age (2.9-5 years)
children spend most of their weekdays (7:30 a.m.—4:30
p.m.) in early child care settings, and 95% of those greater
than 5 years of age are in K-12 school settings for at least
6 hd' on weekdays (17,18). School-based settings can
promote physical activity and proper nutrition through
recess, physical and general health education, school poli-
cies, healthy school meals and school wellness programmes
(19).

In the past few decades, several systematic reviews on
paediatric obesity prevention programmes have been pub-
lished (20-37). Interventions focused on altering physical
activity and physical activity-related factors, diet, and
nutrition knowledge, and varied in types, duration and
outcome measures. Most studies were conducted with
predominantly white children. Our review updates the
evidence on this topic with a specific focus on AA chil-
dren in school settings. We defined ‘school-based’ as
including interventions conducted in pre-school, elemen-
tary and secondary schools during the school day, and
included studies that targeted healthy eating, physical
activity or obesity outcomes in AA children and youth in
school settings.

Methods

Identification of studies

We conducted systematic database searches for research
articles published in English between January 1980 and
March 2013 using Academic Search Premier, CINAHL,
PsycINFO, PubMed/Medline, ERIC, Cochrane and
SPORTDiscus databases. To maximize the yield for
research studies conducted on interventions focused on
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weight-related behaviours in pre-school- and school-age
children, multiple keywords were used: intervention, sed-
entary behaviors (i.e. defined as recreational screen time
and non-educational activities); child/adolescent health
behavior; school-based (preschool and school) programs/
interventions; physical education; obesity; physical activity,
inactivity/sedentary behavior; weight loss/maintenance;
diet/nutrition; bebhavior change; body mass index (BMI);
exercise and/or food consumption, and fitness. Bibliogra-
phies of review articles and other relevant studies were
examined manually to facilitate the identification of key
research within the scope of this review. We identified a
total of 12,270 articles; the titles and abstracts of these
were examined for relevance.

Inclusion and exclusion criteria

The abstracts and methods sections of all the identified
relevant studies were carefully examined to ensure that they
met the inclusion and exclusion criteria. Our inclusion
criteria were (i) obesity and/or obesity prevention interven-
tions that targeted healthy eating, physical activity or both;
(ii) randomized controlled trials, controlled clinical trials,
comparative studies or quasi-experimental studies con-
ducted in the United States; (iii) targeted towards AAs, or
results were stratified by race/ethnicity and (vi) studies con-
ducted in pre-school/head start or school settings. Because
few studies met the race criterion, those whose populations
consisted of >80% AA participants in the intervention
group were also included. We excluded studies that were
purely observational or cross-sectional; lacked inferential
statistics to understand the effectiveness of the intervention;
school-based programmes that included an after-school
component; included <75 participants and had <20% of
participants who were AA (to reduce the likelihood of
including small studies with a few AA participants); did not
stratify data; or did not describe the intervention compo-
nents. If the intervention components were published in a
separate manuscript, that paper was retrieved and
reviewed.

Two independent reviewers (EKW and AM; see
Acknowledgments) reviewed abstracts and retrieved full
papers that appeared to meet the inclusion criteria. The
methods section for each paper was further reviewed to
evaluate eligibility. For studies that met inclusion criteria,
the following data were extracted using a standardized
form developed for this review process: (i) author(s) and
article citation; (ii) description of study population (race/
ethnicity, gender, age, sample size); (iii) study setting (pre-
school, elementary, middle or high school); (iv) study
design; (v) description of the intervention; (vi) duration of
intervention and of follow-up period(s); (vii) outcomes
assessed and (viii) summary of primary and secondary
outcome(s). Two authors (SA and LER) resolved any dif-
ferences between the reviewers.

© 2014 World Obesity
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Results

Figure 1 illustrates the search strategy; 17 studies met the
inclusion criteria for this literature review. The description
and outcomes for each study are summarized in Tables 1
and 2. Results are separated by school setting (pre-school,
elementary and secondary). Results are reported for the
entire study population and, when provided, specifically for
the AA population. We also included the statistical signifi-
cance of the race X intervention interaction term when pro-
vided. Two studies were conducted in a pre-school setting.
The remaining 15 studies were conducted in elementary
(n=7; grades K-5) and secondary schools (n = 8; grades
6-12). Studies included in this review had between 48
and 6,956 participants; duration of interventions ranged
from 1 month to 3 years and post-intervention follow-up
ranged from immediately post-intervention to 2 years
post-intervention.

Pre-school

Two studies (280% AA children) were conducted in a
pre-school. One study was the efficacy trial (38) and the
other was the effectiveness trial (39) for Hip Hop to Health
Jr. Both studies are included in the current review because

12,270 retrieved

3,535 PubMed/Medline
2,613 SPORTDiscus
2,516 PsycINFO
2,048 Academic Search Premier
1,446 CINAHL
112 ERIC

12, 214 excluded due to:
duplicates, not conducted in
United States, not meeting
selection criteria: target
population, experimental
design, age, school based

R —

\4
56 articles included

39 excluded due to: <80%

s| AA/black participants and
the results not stratified by
v race (n = 22), results not
stratified by race/ethnicity
(n=14), observational or
cross-sectional study (n = 2),
no inferential statistics

(n=1)

17 articles included
(2 pre-school, 7 elementary, 8 middle
— secondary)

|

Intervention focus
7 nutrition
9 nutrition + physical activity
1 physical activity

Figure 1 Search strategy for this review.
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they were conducted at different times with different popu-
lations. Hip Hop to Health Jr. included a nutrition and
physical activity programme that targeted both the pre-
school and home setting (parents received newsletters and
homework that mirrored the classroom curriculum). Class-
room teachers implemented the intervention, and physical
activity was objectively (39) and subjectively (parental
report) (38) assessed. In both studies, children at control
sites received a teacher-delivered general health interven-
tion. In the 2005 efficacy trial, the treatment group (0.06
and 0.54 kg m™, respectively) had significantly smaller
increases in body mass index (BMI) compared to the
control (0.59 and 1.08 kg m™, respectively) group at the
1-year and 2-year follow-up visits (38). In addition, com-
pared to the control group, the treatment group signifi-
cantly reduced their per cent calories from saturated fats. In
the 2011 effectiveness trial of Hip Hop to Health Jr., the
intervention led to significant improvements in time spent
in MVPA (intervention, 109.9+2.0 mind™!; control,
102.5 £ 2.0 min d™') and reductions in total screen time on
an average day (intervention, 4.7 £ 0.1 min d™'; control,
5.2+ 0.2 min d7!) (39). The interventions did not alter the
main variable of interest, BMI or nutrition variables of
interest.

Elementary schools

Of the seven studies in elementary school settings, three
included >80% AA participants (39-42). Overall, four
studies targeted changes in nutrition (40,42-44), and three
focused on a combination of nutrition and physical activity
variables (41,45,46). No study solely focused on altering
physical activity. Only four studies were longer than 12
weeks (41,43,45,46). All studies had multiple components
(i.e. classroom curriculum, changes in school environment,
lunchroom, physical education classes) (40-46). Two inter-
ventions were administered by teachers (i.e. classroom,
health and/or physical education) (41,42) and five included
a combination of teachers, administrators, school staff,
graduate students and researchers (40,43-46). Only one
study measured the primary outcome (per cent body fat)
using objective measures (45); the remainder used self-
reported measures to assess physical activity and dietary
behaviour or nutrition knowledge) (40-44,46). All seven
studies reported significant improvements in nutrition-
related variables of interest that were higher in the treatment
group compared with the control group (40-46). One study
observed significant improvements in participants’ per cent
body fat (45). Only two studies reported any statistically
significant improvements in physical activity variables of
interest (45,46). Setting, method of delivery (e.g. in class-
room, or by teacher vs. researcher) and behaviour targeted
(e.g. nutrition alone vs. a combination) did not appear to
impact study outcomes.
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Secondary schools

Six studies were conducted in middle schools (47-52) and
two in high schools (53,54). Overall, half were conducted
in a sample with 280% AA participants (47,52-54). Three
studies targeted changes in nutrition behaviour (47,48,52),
one targeted physical activity behaviour (54), and four
focused on both behaviours (49-51,53). Only two inter-
ventions lasted longer than 12 weeks (51,54). Five studies
had multiple components (i.e. classroom curriculum,
changes in school environment, lunchroom, physical edu-
cation classes) (49-51,53,54) and three focused solely
on either classroom or physical education curricula
(47,48,52). Three interventions were implemented solely
by teachers (i.e. classroom, health and/or physical educa-
tion) (47,51,52); two by researchers (53,54); and three by a
combination of teachers, administrators, school staff,
graduate students, peer leaders and researchers (48-50).
Most studies (7 =7) used self-report measures to assess
primary outcomes (47-50,52-54). Only one study assessed
the primary outcome (change in BMI) using objective meas-
ures (51); however, both dietary and physical activity vari-
ables were assessed using self-reported measures (51). Five
studies found significant positive changes in nutrition
(47,48,51-53), but no studies reported significant changes
in physical activity variables between treatment and control
groups. The one study that examined changes in BMI
found improvements in obesity prevalence (i.e. weight loss)
among AA girls (51).

Discussion

Several reviews have assessed the effectiveness of school-
based interventions in promoting healthy nutrition, physi-
cal activity, healthy weight/BMI and/or other health-related
outcomes (20-36). The objective of the current review was
to assess the evidence for school-based interventions that
promote healthy eating and physical activity in AA children
and adolescents. We believe this is the first review to focus
on studies targeting weight-related behaviours in school
settings among AA children and youth. Overall, the find-
ings provide limited evidence for school-based approaches
that might be effective for improving weight-related behav-
iours for AA children, but leave major gaps in understand-
ing what should be done to address the major disparities in
obesity that affect children in this population.

Best practices in child-focused interventions on obesity
and related behaviours call for comprehensive, multilevel
approaches (16,21,25,55). A 2013 IOM report on physi-
cal activity in schools (56) calls for a ‘whole-of-school’
approach that includes teachers, principals, school admin-
istrators, superintendents, students, and parents, and
involves active use of the resources within the school
environment (i.e. school buildings, outdoor grounds and
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playgrounds, indoor/outdoor equipment and streets/
pathways in the surrounding neighbourhood). Although
none of the interventions included in the current review
focused on physical activity environment changes within
the intervention approach, we found that six of the inter-
ventions identified took a multi-component approach that
included various aspects of the school’s environment (40—
45). Generally, studies that incorporated the lunchroom
setting and school nutrition (in the classroom or in the
lunchroom) reported positive outcomes in altering dietary
behaviours while those that did not include this environ-
ment demonstrated
(43,49,51,54).

As it relates to implementation, the person delivering the

smaller but positive changes

intervention did not appear to impact study outcomes. The
lack of differences in findings regarding who implemented
the programme could mean that, as long as a programme is
well written, the intervention can be successfully delivered
by a variety of trained and qualified individuals. Given the
limited budgets and continued reductions in staff and
resources in schools, having interventions that can be deliv-
ered by a variety of individuals could increase the likeli-
hood of implementation.

Most of the interventions incorporated separate health-
based lesson plans that were not integrated within
academic coursework (38-45,47,49,50) while two incor-
porated the intervention lesson plans within the academic
classroom and physical education classes (46,54). Given
limited budgets for schools, interventions might be more
feasible and acceptable if they can be incorporated into
ongoing classroom activities. A recent review suggests that
incorporating physical activity into academic lessons could
enhance teacher participation and adherence (57).

Incorporating parental involvement and various commu-
nity initiatives to support behaviour change in children
outside of the school setting may enhance the potential
for effectiveness, but additional evidence regarding this
approach is needed. Edmundson’s (46) study was the only
one included in the current review to compare the effects of
a nutrition and physical activity intervention that took
place in the school or in both the school and home envi-
ronment. The family-based programme included a parent
curriculum, family fun night and health teams. Both inter-
vention groups reported positive outcomes in students’ psy-
chosocial constructs for physical activity and nutrition, but
the family-based participants demonstrated greater benefits
from the intervention. A 2013 review of family-focused
interventions targeting physical activity, diet and obesity in
AA girls concluded that additional studies are needed to
understand how to effectively involve family members in
intervention (58).

Our ability to draw strong conclusions was limited by
the nature of and variation in assessment approaches (i.e.
range of outcomes assessed and instrumentation) and the
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lack of follow-up assessments. Psychosocial or behavioural
self-report measures included nutrition knowledge, nutri-
tion or physical activity self-efficacy, recalls of physical
activity and dietary intake, food preferences, and direct
observations of dietary behaviours during lunch (see
Table 1). Only one study objectively measured physical
activity with accelerometers (39). Although such measures
provide valuable information on physical activity and
dietary behaviours, they may not be the most accurate tool
for children under 10 years old (59). Using valid and reli-
able measures and having consistency across studies would
be particularly important for studies of specific populations
where the evidence base is likely to be smaller and would
facilitate better understanding of the effectiveness of
school-based intervention on obesity and other health-
related outcomes in AA children.

The current review focused on interventions targeting
weight-related behaviours, which is critical given the preva-
lence of childhood obesity among children and adolescents.
Change in BMI was the focus of only three studies included
in this review (38,39,51); positive outcomes for AA chil-
dren were seen in two (38,51). Both studies incorporated a
nutrition and physical activity component (38,51) and
Gortmaker et al. also incorporated decreasing TV time. It is
important to note that seven studies included in the current
review focused only on nutrition, 10 focused on nutrition
and physical activity, and only one focused solely on physi-
cal activity. While most studies showed improvements in
nutrition-related behaviours, only two studies (45,49)
showed improvements in self-report physical activity.
Given the importance of energy balance as it relates to
obesity, effective intervention strategies should target and
positively impact both sides of the energy equation to effec-
tively influence weight.

Intervention duration did not appear to impact study
findings; however, only eight studies incorporated
an intervention length longer than 12  weeks
(38,39,41,43,45,46,51,54). There is no clear evidence
about the intervention length that is required to achieve
change in weight-related behaviours in children. Given the
importance of teachers for school-based intervention
implementation and sustainability, it would be important
to incorporate their input on feasible intervention length
and timing (57).

A majority of the programmes included in the current
review conducted pre- and immediately post-intervention
follow-up and five studies included a follow-up assessment
that ranged from 1 month to 2 years (38,40,41,44,48). In
general, few studies with children and adolescents have
examined the maintenance of physical activity or nutrition
behaviour beyond 6 months after adoption of the behav-
iour (60). Evidence from the adult literature clearly states
that maintenance is critically important for ongoing par-
ticipation in the behaviour and sustaining health benefits
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(60). Future interventions should incorporate the assess-
ment of long-term maintenance of behaviour change (e.g.
>6 months post-intervention) to understand intervention
effectiveness.

We acknowledge that there are some limitations to this
current review. Our inclusion and exclusion criteria
could have eliminated some potentially relevant studies. It
is also possible that relevant papers were published after
our final search date (beginning of March 2013) or are
currently in press and not yet published. This review only
included studies that took place during school hours,
excluding after-school programmes that targeted AA
participants or presented results for AA participants.
Findings from after-school programmes might provide
additional insights on strategies for intervening with AA
children. A separate review in this supplement of Obesity
Reviews focuses on after-school and community-based
programmes targeting obesity in AA children (61).
School-based

Kumanyika et al.’s review of studies of environmental and

interventions are also considered in
policy changes (62). Finally, our review did not include
studies that used a single group design or studies from the
grey literature (e.g. theses, dissertations), and we are
unable to garner any insights that such studies might
offer. Such studies might have identified potentially suc-
cessful intervention strategies for AAs. In terms of study
design, most studies in this review used a pre-test and
post-test design or were pilot studies specifically designed
to address questions related to intervention programmes
in AA children and youth. Most of what is known
about obesity and/or obesity prevention interventions
in AA children is
(41,47,49,50,52,53).

were designed primarily for white children and youth;
those results were extrapolated to AA children and youth
(43-46,48-51). Future intervention studies should be
designed to address the societal and environmental needs

from non-experimental studies

Additionally, many interventions

of the intended population.

This review also possesses several strengths including our
systematic approach to identifying and reviewing studies to
be included in this review. We carefully selected inclusion/
exclusion criteria based on previous reviews of the litera-
ture and used trained individuals to review abstracts to be
sure we obtained all relevant publications. The focus on AA
children in the current review adds additional insight to the
literature on potentially effective strategies for intervening
in high-risk populations.

Future intervention approaches should consider strat-
egies that incorporate weight-related behaviours into the
academic curriculum (e.g. short 10-12 min intermittent
bouts of physical activity incorporated into the academic
classroom to alleviate long periods of sedentary behaviours
(60,63-65)), which could increase feasibility and accept-
ability among classroom teachers. Additional research is
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needed to understand how best to change the school
environment to support positive weight-related behaviours.
Previous and emerging literature stresses the importance of
culturally relevant programming in health behaviour inter-
ventions. Culturally relevant programmes and interven-
tions that include the adaptation of programmes, materials
and messages to racial/ethnic subpopulations have been
effective in adult populations (66-68). None of the school-
based interventions in the current review identified cultural
adaptations to meet the unique needs of children and
youth. There might be a need for interventions that incor-
porate the current ‘pop culture’ and technology to make
behaviour change interventions more appealing to children
and youth. For AA children and youth, these interventions
need to translate back to the students’ homes and commu-
nities to empower them to make the necessary lifestyle
changes.

Conclusion

Although the findings from this review are limited due to
the small number of studies, the heterogeneity of primary
outcome variables, and the dearth of studies that incorpo-
rated follow-up assessments, the evidence reviewed
supports the applicability of well-designed school-based
for promoting health-positive nutrition

behaviours in AA children. However, the types of interven-

interventions

tions that are effective on physical activity and BMI out-
comes in children and adolescents are less clear. Given the
recognized importance of interventions in school settings as
part of obesity prevention strategies and the higher than
average risks of obesity in AA children, these findings
suggest that high priority should be given to studies that
could potentially serve as a foundation for scalable inter-
ventions in AA communities. Approaches tested should
include evaluations of strategies that address the culture of
the target population.
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