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Abstract

The purpose of this study was to determine the relationship
between BMI, perceived weight and academic performance in
African American students (N=78) attending a majority-minority
school. Assessments were performed during a summer academic
enrichment program. Perceived weight determined from responses
to a data collection questionnaire. Height and weight were measured
to determine BMI. Standardized test scores and grade point averages
were collected from students’ respective schools. Perceived weight
and actual BMI were positively correlated (rpb =.72; p <.01). There
was a positive relationship between perceived weight and reading (7 T
=.345, p <.05) and English/language arts (ELA r,=-323.p <.05))
for female participants. Results indicated no relationship between
BM]I, perceived weight and academic performance. As perception of
weight increased, reading and ELA standardized test scores increased
for female participants. Further research is warranted to ascertain
whether perceived weight is a protective factor for African-American
females.

Key Words: Obesity, African American, Academic Performance,
BMI, Perception of Weight

Introduction

Obesity, whether actual or perceived, can have a negative mental,
social, and academic effect on youth [1-3]. This effect is especially
prevalent during adolescence where studies show that negative
self-perception of weight is associated with aberrant and suicidal
behavior, depression, and low self-esteem [4-6]. This negative self-
perception of weight is exacerbated by pressure from their healthy
weight peers, whom studies suggest perform better academically [2].
Focusing on the relationship between perceived weight and academic
performance, studies show that a negative association exists between
the two variables [2]. Some studies have attributed the negative
relationship between obesity and academic performance to the
teacher or to weight-based teasing from peers [7].

Obesity (or the perception of being obese) can affect an adolescent
both physically and psychologically. Adolescent health outcomes
related to obesity, such as asthma [8] and Type 2 diabetes [9], can
cause students to miss school [10] and therefore play an indirect role

in academic performance. Obese students experience psychological
issues that can negatively affect their self-esteem [11], body
satisfaction [12], and consequently their academic performance.

The issue of perception of weight is more complicated for
minorities. Research reveals that African-Americans are more likely
to have a misperception of their weight. More specifically, African-
Americans were more likely to underestimate their weight [13].
The underestimation of weight is even more significant in African-
American females, who have the highest prevalence of obesity
[14]. One study reported an association between obesity and weight
dissatisfaction in both genders, but in females an association was
found to coincide with poor school performance [15].

Cultural attitudes and environmental factors lay the foundation for
obesity tolerance in the African-American community. This tolerance
coupled with the disproportionate percentage of obesity has created
an “obesogenic” culture. This culture is accepted as the “norm”,
further perpetuating the cycle of obesity. The underestimation of
weight coupled with these attitudes and factors further complicate
the challenges in curbing the obesity epidemic disproportionately
affecting the African-American community.

Studies investigating the relationship between obesity and
academic performance are often limited to the assessment of
African-Americans who attend schools in predominantly Caucasian
school systems [16-17]. The study of obesity, perceived weight, and
academic performance of African-American students has not been
researched in predominately African-American schools, where racial
and cultural norms are different. The relationship between obesity,
perceived weight, and academic performance in African-American
communities is especially relevant because of the disproportionate
prevalence of obesity and the gap in academic performance when
compared to their white peers [18-20].

Methods
Participants

The purposive sampling method was applied to select study
participants. One hundred fifty middle school students (aged 10-14
years) were given the option to participate in the study upon enrollment
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into a summer academic enrichment program. Seventy-two students
were excluded from the final analysis as a result of incomplete data
(e.g., such as missing standardized test scores and/or grades). All
subjects self-identified as African-American and qualified, under
federal guidelines, for free or reduced-price lunch program (used as a
marker for low socioeconomic status). The sample included 45 (57%)
females and 33 (41.8%) males. The urban school system consists of
approximately 75.5% African-American students, 14.7% Caucasian,
6.8% Hispanic, 1.6% multiracial, and 1.2% Asian, American Indian,
Alaskan, and other [21].

Instrumentation

All data measurements were performed on site at the respective
schools, and all subject data forms were number coded and contained
no personal identifying information. Data files were stored on a
password-protected computer accessible only to designated study
personnel. All assessments took place in secured and private locations
at the respective academic enrichment summer program site.

Height was measured using a stadiometer and reported in centimeters.
Weight was measured using a calibrated electronic beam scale with a
digital readout to the nearest 0.1 kilogram (kg). Subjects were asked
to remove their shoes prior to any measurement. Body Mass Index,
or BMI (Weightkg/Heightmz) was used as a proxy measure of obesity.
Participants were classified according to BMI-for-age percentiles.
Using BMI percentiles, subjects were categorized as underweight if
their BMI was less than the 5" percentile, normal weight if between
the 5™ and 84" percentile, overweight if greater than or equal to the
85" percentile and less than the 95™ percentile, or obese if greater
than or equal to the 95" percentile [22-23]. Weight perception was
determined from responses to a data collection questionnaire (Figure
1) administered by the researcher. Participants chose between the
following options: underweight, normal weight, overweight, or very
overweight. Academic performance and cumulative grade point
average (GPA) data were provided to researchers by the respective
school site liaisons. Academic performance consisted of Georgia
Criterion Referenced Competency Test (CRCT) standardized scores
in reading, English/language arts (ELA), and mathematics. For each
grade level, CRCT scores: less than 800 are classified as “does not
meet academic expectations”’; between 800 and 849 “meets academic
expectations”; and greater than 850 “exceeds academic expectations”.
The mean standardized test scores for reading 834.3 + 19.9,

ELA 836.1 + 19.9, and math 825.5 £ 19.9 were in the “meets
expectations” classification, with only one subject in ELA and five
subjects in math “not meeting expectations”. Cumulative GPA was
used as a subjective measure of academic performance because some
studies show teacher bias can influence grades [17, 25].

Data Analysis

All statistical analyses were performed using the Statistical Package
for Social Sciences (SPSS, Inc., Chicago, IL). Descriptive statistics
means and standard deviations were computed for the measured
variables. Pearson point biserial correlation coefficients (rpb) were
calculated to analyze the strength of association among BMI, BMI
percentiles, perception of weight, standardized test scores, and
GPA. An independent samples T-test was conducted to compare the
difference between the means of reading, ELA, and math for the
weight perception groups.

Results

The mean age of the participants was 12.53 + 1.1 years, height
160.0 = 9.0 cm, body weight 60.7 + 19.1 kg, BMI 23.4 + 6.0, and
BMI percentile 76.8 +£23.0. Forty (51.3%) subjects were categorized
into a group with a BMI > 85" percentile and thirty-eight (48.7%) had
a BMI < 84" percentile. Analysis by gender indicated that relative
mean BMI percentiles were higher for females (79.6 + 19.5) than for
males (72.8 + 26.6), with both means classified as overweight in the
92" and 93" percentile respectively [26].

Objective academic performance is represented by CRCT
standardized test scores in reading, ELA, and math. Subjective
academic performance is represented by GPA. The mean GPA, 82.5
+ 5.8, is classified as a “B” average. The mean standardized test
scores (reading 834.3 £ 19.9, ELA 836.1 = 19.3, and math 825.5 +
21.4) were in the “meets academic expectations” classification.

BMI was positively correlated with perception of weight (rph =
.72; p <.01) indicating that as BMI increased so did the participants
perception of their weight. The analysis by gender revealed similar
results for both females (rpb =.71; p < .0I) and males (rpb =.74;
p < .01). (Table 1). No significant relationship between BMI and
academic performance was found for GPA or CRCT scores in
reading, ELA, and math for the sample. An analysis by gender did
not reveal any significant relationship between BMI and academic
performance (Table 2)(Table 3).

-~

Subjects (n=78)

Females (n=45)

Males (n=33)

rpb =.72%

rpb = .71%

rpb = .74%*

p=.00

p=.00

p=.00

Pearson point biserial correlation coefficient
* Significant at .01 level (2-tailed)

Table 1. Relationship Between BMI and Weight Perception

K of Subjects in Total Group and by Gender (N=78) )

e

Subjects (n=78) | Females (n=45) | Males (n=33)
Reading rpb = .07 rpb = .14 pb =-.01

p=.54 p=.36 p=.94
ELA rpb = .10 rpb = .20 rpb =-.05

p=.39 p=.20 p=.80
Math rpb = .01 rpb =.07 rpb =-.08

p=.91 p=.64 p=.66
GPA rpb = .04 pb = .04 pb =-.02

p=.75 p=.72 p=.90
Pearson point biserial correlation coefficient

N

Scores and GPA of Subjects (N=78)

Table 2. Relationship Between BMI and CRCT Standardized Test
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N

Subjects (n=78) | Females (n=45) | Males (n=33)
Reading pb =212 pb =.345 rpb =-.009
p=.062 p =.020%* p =.960
ELA mpb =.176 rpb =.323 rpb = -.064
p=.123 p =.030** p=.725
Math rpb =.084 rpb =.292 rpb = -.281
p =.466 p=.052 p=.113
GPA rpb =.053 rpb =.073 rpb =-.041
p=.0643 p=.633 p=.819
Pearson point biserial correlation coefficient
** Significant at .05 level (2-tailed)
Table 3. Relationship Between Perceived Weight and CRCT Standardized
Test Scores and GPA of Subjects (N=78)

J

BMI was interpreted using BMI-for-age growth charts to obtain
each subject’s percentile ranking. Percentiles are the most commonly
used because they compare BMI to adolescents of the same age
and gender. Pearson point biserial correlation analysis indicated
no significant relationship between BMI percentiles and academic
performance for GPA and CRCT scores in reading, ELA, and math.
Analysis by gender also did not reveal any significant correlations.
Pearson point biserial correlation indicated no significant relationship
between BMI Z-score and academic performance. A further analysis
by gender also revealed no significant associations. Analysis by
Pearson point biserial correlation indicated no association between
perceived weight and academic performance. However, Pearson
point biserial correlation by gender found a significant positive
relationship between perceived weight and CRCT scores for females
in reading (rpb =.345, p < 0.05) and ELA (rpb =.323,p <0.05).

Discussion

Obesity is a known public health issue particularly relevant to
minority youth; however, research has not been conducted on
whether perceived weight or actual weight has a stronger association
with academic performance in African American adolescents. The
purpose of this study was to determine the relationship between BMI,
perceived weight, and academic performance in African American
students (N=78) attending a majority-minority school. This study is
unique because it examines the difference between perception and
reality using authentic assessments, a questionnaire, and objective
(standardized tests) and subjective (grade point average) forms of
academic performance.

Calculated BMI and BMI-for were used as proxy measures for
obesity. Academic performance was defined by using standardized
test (CRCT) scores for reading, ELA, and mathematics, and GPA.
CRCT is a standardized test used as an objective measure of academic
performance. It is arguable that GPA is a more subjective measure of
academic performance because certain studies have demonstrated
teacher biases may adversely affect the GPA of obese students [1,
27]. Therefore, GPA is used in this study only as a subjective measure
of academic performance.

Demographics of summer program reflect the racial makeup of the
schools that students attended. All subjects identified themselves as
African American and qualified under federal guidelines for the free
or reduced-price lunch program, which served as a proxy measure
for low socioeconomic status (SES). Both females (rpb = .71, p
< .01) and males (rpb = .74, p < .01) measured BMI were highly
correlated with their perceived weight. Even though specific gender
differences were noted in obesity measures, none were found to have
a relationship with BMI and academic performance.

The results of this investigation indicating no relationship between
BMI and academic performance is not surprising given that prior
research showed conflicting results [28]. This study can provide
a framework for other studies since it is one of the first studies
sampling African American youth attending predominately minority
middle schools.

Interestingly, research that demonstrated a relationship between
perceived weight and academic performance indicated a negative
association [2]. This study revealed a positive relationship between
perceived weight and standardized test scores for female students,
but no relationship was found between perceived weight and GPA
for either gender. In studies [17, 27] where a relationship was found
between perceived weight and GPA, it was attributed to the teacher’s
prejudice toward overweight and obese students. However, unlike
this current study, those studies did not review minority students in
a predominately African American school environment. Therefore,
the different results in this current study may be due to the cultural
attitude toward obesity and the high prevalence of overweight and
obese students in predominately African American schools. In this
environment, teacher bias may not negatively affect student’s grades
compared to schools where African American students are the
minority.

There are many questions regarding the perception of weight and
gender as it affects academic performance among African American
youth, especially females. Consistent with research, male adolescents
are not as affected by perceptions of weight as females [6, 29-31].
However, both genders show a positive correlation between measured
BMI and the perception of body weight, which runs contrary to
some studies that show African-Americans often underestimate
their weight [13, 32]. None of the analyses of this study indicate that
males are affected by their perception of weight for subjective or
objective forms of academic performance. The same is not true for
females as the self-perception of their weight positively correlates
to how they perform on standardized tests. This is both interesting
fascinating and contradictory in that their test scores increased as the
perception of their weight increased. These findings, along with the
lack of research regarding minorities in their respective communities
and the effect of perceived weight on academic performance, warrant
additional research.

Conclusion

This study explored the relationship between BMI, perceived
weight, and academic performance in African American students in
a school system where they are the majority. BMI was not found to
be significantly associated with academic performance, defined by
CRCT standardized test scores in reading, ELA, and math or GPA.
In addition, no significant relationship was found between perceived
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weight and academic performance for the total sample. However,
a positive relationship was found between perceived weight and
reading, ELA and math in female subjects. This relationship was
not observed in male subjects. Research indicates that African-
American adolescent females are disproportionately negatively
affected by actual [6] and perceived weight [4]. Research also reveals
a significant underestimation of weight among African-Americans
females [13]. However, this study found that in majority African-
American schools, African-American females did not underestimate
their weight and their weight perception did not negatively affect
academic performance as in majority non-Hispanic white schools.
One study reported that African American teens in white areas do not
benefit from social cohesion and social support necessary to deal with
“out-group” stress [13]. This social cohesion or acceptance of larger
body frames is more acceptable in African American communities
and schools. This acceptance in the African American community
can explain the positive correlation among females of their weight
perception and standardized test subject areas.

Limitations

One limitation of this study was the sample consisted only of
students participating in the summer academic enrichment program.
Participants in this program have greater school attendance, higher
grade point average, and better standardized test scores than their
peers who do not attend. Another limitation was the small sample
size. Although one hundred fifty students agreed to participate in
the study, only seventy-eight were included. The collection of data
at different times was another limitation. Particularly, BMI and the
weight perception questionnaire data were collected during the
summer while cumulative GPA was collected during the academic
school year.

Implications For Health Behavior or Policy

More research must be conducted in schools that have a majority
minority student population, because these populations historically
have disproportionate incidences of obesity, obesity related negative
health outcomes, and negative academic indicators (actual and
perceived). Programs within majority non-Hispanic white schools
must be gender and culturally sensitive to be effective. Additionally,
school nutritionists and counselors should ideally collaborate
to provide race and gender specific guidelines that will insist in
achieving healthy lifestyle modification and improve quality of life.
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CODE #: SCHOOL: DATE:
HOW DO YOU DESCRIBE YOUR WEIGHT? (Check One)
Underweight
Normal weight
Overweight
Very Overweight
MEASUREMENTS Height
Weight
Triceps skinfold
ACADEMIC PERFORMANCE GPA
CRCT
Math
ELA
Reading
Figure 1: Perceived Weight and Data Form
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