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Abstract The purpose of this study was to examine whether or not there was a significant difference in body mass
index (BMI) between Black American middle school students who participated in physical activities in the
afterschool program and those who did not. A total of 49 sixth to eight grade middle school Black American
students participated in this study, with 27 in the physical activity group. The body mass was calculated by using the
Body Mass Index (BMI) Calculator for Child and Teens. No significant difference in BMI was found between the
two groups. Since the average BMI score in the group with physical activities was in the healthy category and the
group with no physical activities in the overweight category, it may still indicate that physical activity played a role
in weight control. However, due to both of the two groups showed a relatively high BMI score, more effective
treatments, such as a combination of healthy diet program and physical activity program, are recommended to fight
this obesity pandemic in the minority youth groups.
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1. Introduction
While obesity has become a growing issue in the
United States over the years, childhood obesity has more
than tripled in the past 50 years where as the rate of
participation in physical activity has declined in those
same years for both children and youth [1]. The percentage
of children aged 6-11 years in the United States who were
obese increased from 7% in 1980 to nearly 20% in 2008,
while adolescents aged 12-19 years who were obese
increased from 5% to 18% [2]. Of particular concern is the
disproportionate effect the obesity epidemic has had on
minority children, who have greater prevalence of obesity
than is seen in white children [3].
Overweight and obese youth are prone to multiple
health problems. Obese youth are more likely to have risk
factors for cardiovascular disease such as high cholesterol
or high blood pressure [4]. They are also more likely to
have pre-diabetes which may develop into diabetes [5] as
they climb into adulthood. Also, it is likely that if youth
are overweight or obese, they will be overweight and
obese as adults as well [6].
Obesity is considered to be related to reduced
physical activity. Six to eight-year-old boys have decreased
participation in physical activities by 24% while girls have
decreased participation by 36% [7]. Opportunities for

recess and physical education are disappearing from urban
schools and fewer than 1 in 3 teens get an adequate
amount of regular physical activity [7].
Physical activity and participation in sport have been
linked to a variety of physical and psychosocial health
outcomes for youth [6], including antidepressant and
anxiolytic effects [8]; increased levels of self-esteem [9];
enhanced future occupational outcomes and reduced social
isolation [10]; broad social benefits and skills [11],
gaining confidence and learning positive emotions and
strategies [12].
In year 2000, a report from the Secretary of Health and
Human Services and the Secretary of Education to the
President recommended that after school programs should
be one means to provide youth with opportunities to be
physically active [13]. Children in an after school setting
are spending significantly more time in moderate and
vigorous physical activity [14]. However, only 8.4 million
K-12 children participate in after school programs and at
least 15 million kids have no place to go after school [7].
In 2005, 40% of students from kindergarten through
eighth grade were in at least one weekly non parental after
school program. These students spend 7.3 hours per week
in a school or center based after school programs [14].
Mahoney, Lord, and Carryl [15] conducted a
longitudinal study to examine the role of after school
program participation in the development of child body
mass index and obesity status over time. The results of
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their study showed that the 22% of children were
clinically obese at baseline and 29% at follow-up.
Seventy-three percent of the children obese at the baseline
were also obese at follow-up. They found that children
who were regular after school program participants had
significant lower body mass index (BMI) than those who
were not.
However, the results are not consistent among the
studies on the effect of participating in physical activity in
after school programs. For example, Madsen et al. [3]
found that while the BMI among other minority children
was decreased after attending an after school program,
the BMI among Black American Children increased.
Dzewaltowski, et al. [16] evaluated the prevention of
childhood obesity through increase of physical activity
and fruits and vegetables in after school programs. Their
study found that there was not much change in BMI
between the intervention group and control group.
Moreover, increased obesity-related health disparities
should draw more attention toward at-risk populations
including racial/ethnic minorities, and those with low
socio-economic status who are more likely to become
obese. Currently, almost 10% of non-Hispanic black and
7.6% of Hispanic youth in the US aged 2–19 years have
severe obesity [17]. Therefore, there is the need to
examine the effect of after school programs with physical
activity among Black American youth.

2. Methods
2.1. Participants
Two public middle schools in an urban city with mainly
Black American population were chosen to participate
in this study. The standards for participating in this
studies were: 1) Black American Middle school students,
2) Participation in an after school program, and
3) Returning of the consent form signed by the parents.

2.2. Instrumentation
BMI Calculator for Kid and Teen from the CDC was
used to calculate the body mass index. The participants’
birthdate, height and weight were collected and then put
into the BMI calculator. According to CDC BMI chart for

children, a child whose BMI is between 18.5 to 24.9 is in
the healthy weight range, and below 18.5 is considered
underweight. Kids who measure at the 25 to 29.9 are
considered overweight, at or above 30 obese.

2.3. Data Analysis
Data were analyzed by using SPSS. Descriptive data,
such as total number of male and female, and average
BMI, were reported. The Mann-Whitney U Test was used
to compare the difference of BMI between the students
with and without the physical activity component. The
Mann-Whitney U Test was used because of the low
number of consented students. To determine a significant
difference between BMI of students in physical activity
after school programs and those that did not participate in
the physical activities, a Mann-Whitney U Test was
performed at the .05 alpha level.

3. Results
A total of 49 Black American middle school students
were qualified for this study (see Table 1). The
participants were 34 sixth graders, 10 seventh graders, and
5 eighth graders. Among them, 27 students were participants
of after-school program that enforced physical activities
(PA) and 22 students were not participants of after-school
program that enforced physical activities (NPA). The
student’s ages ranged from 11 to 15, of whom were 27
females and 22 males. Among the participants, only
38.8% were considered as healthy in weight (BMI from
18.5 to 24.9). 22.4% were overweight, and 38.8% obese.
The descriptive statistics of the BMI data is shown in
Table 2. The participants had a mean BMI=24.594, which
is in the BMI category of a normal weight. There was a
standard deviation of SD=5.2375. The minimum BMI
calculated was 16.2, which were in the BMI category of
underweight; and the maximum BMI calculated was 35.3,
which were in the obesity category. The average BMI for
the participants who engaged in the physical activity
component of the after school program was 24.15, which
was within a normal weight range. The average BMI for
those who were not engaged in the physical activity
component was 25.14, which was in the overweight
category.

Table 1. Participants Information

N

M

F

6th grade

7th grade

8th grade

Total

PA

NPA

22

27

34

10

5

49

27

22

Healthy

8

11

11

5

2

19

11

7

Overweight

6

5

6

4

2

11

7

5

Obese

8

11

17

1

1

19

9

10

Table 2. BMI for participants
BMI

N

Mean

SD

Min

Max

All

49

24.594

5.2375

16.2

35.3

PA

27

24.15

5.34

16.2

35.3

NPA

22

25.14

5.17

17.6

34.2
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The Mann-Whitney U Test was used to test if there was
a significant difference between the two groups in BMI
(Table 3). There were 27 students who participated in the
physical activities in the after school programs. These
students had a mean rank of 23.89 and a sum of ranks of
645. There were 22 students who did not participate in the
physical activity component of the after school programs.
These students had a mean rank of 26.36 and a sum of
ranks of 580. The Mann-Whitney U was 267 with a
z=-.603 and a p value of p=.546. Therefore, no significant
difference for BMI was found between the two groups.
Table 3.Mann-Whitney U Test Rank Results for BMI
N

Mean Rank

Sum of Ranks

PA

27

23.89

645

NPA

22

26.36

580

4. Discussion
The purpose of this study was to exam if there was a
significant difference in BMI between after school
participants who engaged in the physical activity
component and those who did not. Although no significant
difference was found based on the Mann-Whitney test in
this study, the physical activity group showed an average
healthy BMI, while the non-physical activity group’s
average BMI was in the overweight category. This may
suggest that physical activity in after school program still
played a role in keeping youth in healthy weight.
After school programs serve children and youth of all
ages, and encompass a broad range of focus areas including
academic support, mentoring, youth development, arts,
and sports and recreation. The activities in which children
and youth engage outside of school hours are critical to
their development, highlighting the need for quality after
school programs in all communities. The demand for after
school programs is strong. Nearly 10 million children and
youth participate in after school programs annually; 10
million in summer camps; and 6 million in 4-H programs
[18]. In addition, Schools establish a safe and supportive
environment with policies and practices that support
healthy behaviors and opportunities for students to learn
about and practice healthy eating and physical activity
behaviors [2]. Therefore, one possible option for schools
to fight and prevent obesity is through the use of after
school physical activity programs.
However, activity levels in after school program are
well below recommendations. Beets, Huberty, and
Beighle [5] observed that children attending after school
programs spent approximately 26.6 minutes per day in
physical activity, and only 16.5% of them met the 4600
steps per day guideline. Therefore, there is a need for
more after school programs that provide a physical
activity component. Reviews of after school programs
have provided insights into shared features of high quality
after school programs, including sport-based programs,
from which to suggest best practices and principles to
guide program development and implementation [19].
Sports-based youth development programs have an
essential role to play in promoting healthy youth who
contribute to society. They can provide settings and
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experiences that enable positive developmental
experiences to occur if program organizers, staff, and
volunteers are intentional in how they go about
implementing these programs. Sport programs must also
establish clear goals and use youth development best
practices to foster healthy lifestyles and contribute to
youth now and in the future for physical fitness habits [20].
There are also after school programs that develop
an individual’s basic physical skills and personal
qualities, such as strength, discipline and self-esteem. The
After-School Corporation [21] has a Team Fitness
Challenge that comprises of a 10 station circuit of
skill-building activities that include rope jumping, ball
passing, kicking, hopping, jumping jacks, sit-ups, pushups, and a relay run. The curriculums for these types of
programs are to help students understand the concept of
“fitness” and improve their endurance, muscle strength,
flexibility, speed, agility, and hand-eye coordination. They
have programs for middle and high school students and
offer training to incorporate physical activity into after
school programs and have eight key lessons when doing
so.
Minority groups are disproportionally affected by the
obesity epidemic [22]. The prevalence of child obesity in
the United States is higher among Hispanic and black than
white children [17]. One national cohort study found that
black children were more likely to experience early-onset
and later-onset obesity than were white children [23]. In
this study, although the average BMI for all the
participants is in the healthy weight category, it is very
close to the over-weight category. Special focus should be
on the minority children and youth group in order to
prevent more serious weight issues in their adulthood.
After school programs have the great opportunity to serve
as the leading role in this very urgent need.
In order to increase the effectiveness of the programs,
nutritional programs are recommended to be included to
fight this obesity pandemic [24]. One of the reasons that
no significant difference was found in these two groups
could be that physical activity alone was not effective
enough in significant weight loss. Along with increasing
the physical activity levels, the after school programs
should also educate the participants about healthy diet,
and provide healthy food/snack for those who could not
afford. This is consistent with the general strategy of the
World Health Organization (WHO), showing the necessity
of effective health programs conducted in school settings
combining physical activity and dietary intervention. It is
well known that in order to reduce body weight, one needs
to have less calorie intake and more calorie consumption.
Therefore, the combination of a healthy diet program and
increased physical activity should be more effective than
using only one of the two approaches.
This study was limited by the relatively small number
of participants in each group. It may not be able to
generalize to the general population. In the future, more
participants could be recruited to the study to see if there
is a significant difference in BMI between the two groups
or not. This study could be considered as a pilot study and
is still valuable to show the current weight condition of
the black youth in the after school program and the value
of the physical component. More research studies should
be conducted in this line to help alleviate the obesity
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pandemic in our society, especially in the minority youth
groups.

[9]
[10]

5. Conclusion
[11]

No significant difference in BMI was found between
the Black American middle school students who
participated in physical activities in the afterschool
program and those who did not. Since the average BMI
score in the group with physical activities was in the
healthy category and the group with no physical activities
in the overweight category, it may still indicate that
physical activity played a role in weight control. However,
due to both of the two groups showed a relatively high
BMI score, more effective treatments, such as a
combination of healthy diet program and physical activity
program, are recommended to fight this obesity pandemic
in the minority youth groups.
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[13]

[14]
[15]
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