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INTRODUCTION

According to the Centers for Disease Control and Prevention (CDC), an adolescent is “obese” when his or
her Body Mass Index (BMI)-for-age percentile falls at or above the 95th percentile for children of the same age and
sex (CDC, 2009). As rates of adolescent obesity continue to rise, so does our understanding of the physiological
effects of the condition. For example, a plethora of studies from the medical field have established that adolescent
obesity is association with deleterious outcomes such as hypertension, dyslipidemia, diabetes mellitus, coronary
heart disease, stroke, and increased mortality (Faith, Matz & Jorge, 202, p. 935). But should the physiological
effects of adolescent obesity be our only concern as researchers? The purpose of this paper is to highlight the
importance of understanding the “other” aspects of adolescent obesity—namely how adolescent obesity relates to
unhealthy behaviors, depression, and academic achievement.

Why Study Other Aspects of Adolescent Obesity?

Although there is a plethora of literature available on the relationship between obesity and depression and
the relationships between depression and engagement in unhealthy behaviors (e.g., alcohol abuse, substance abuse,
cigarette smoking, and unhealthy eating), little time has been devoted to exploring these variables altogether. That
is, there is evidence to suggest that obesity and depression are related and that depression, engagement in unhealthy
behaviors, and academic achievement are also related... But, as researchers, we are missing important details such
as how and why these variables are related. Additionally, little time has been devoted to exploring the relationships
between obesity, unhealthy behaviors, and depression in school-aged children. The above may be a travesty because
studies have found that obesity, unhealthy behaviors, and depression are all associated with poor academic
outcomes.

The Conceptual Model

Figure 1 represents the conceptual model for the present study from a developmental-systems perspective
(DST). According to Oyama, Griffiths, and Gray (2001), developmental-systems theory represents “a general
theoretical perspective on development, heredity, and evolution” that encompasses the following themes: 1. Joint
determination by multiple causes; 2. Context sensitivity and contingency; 3. Extended inheritance; 4. Development
as construction; 5. Distributed control; and 6. Evolution as construction (p. 2). The primary assumption of the
model is that BMI, unhealthy/healthy behaviors, depression, and academic achievement are all connected to each
other. Thus, each variable’s influence depends on what is happening in the rest of the system. For example, BMI’s
influence on academic achievement is contingent upon interactions between psychological influences and behavioral
influences; behavioral influences and educational influences; child-environment interactions; and so forth. A
secondary assumption of the model is no single influence (e.g., biological, psychological, etc.) controls
development. Therefore, we must focus on within-systems interactions because they provide the resources
developmental forces use to construct outcomes.
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Figure 1. The conceptual model for the current study.

The purpose of the current study is to examine the relationships between obesity (as defined by BMI),
unhealthy behaviors (e.g., smoking, alcohol use, substance abuse, unhealthy eating, and physical inactivity), and
academic achievement in adolescents. Specific research questions include:

(1) Do adolescents of different weight statuses (e.g., underweight, normal-weight, at-risk for overweight, and
overweight) differ in terms of their engagement in unhealthy behaviors (e.g., alcohol use, substance abuse, cigarette
smoking, and unhealthy eating)?

(2) Do adolescents of different weight statuses differ in terms of their engagement in healthy behaviors (e.g.,
participating in extra-curricular activities, healthy eating, and exercise)?

(3) Do adolescents of different weight statuses differ in terms of their academic achievement?

(4) Does depression mediate the relationship between adolescent weight status and healthy/unhealthy behaviors?
(5) Does depression mediate the relationship between adolescent weight status and academic achievement?

METHOD

Participants

Participants included approximately 15,686 students in grades 6 through 11 who contributed data to the
1997-1998 Health Behavior in School-Aged Children (HBSC) survey overseen by the World Health Organization
(WHO) (WHO, 1998). With regard to gender, approximately 46.6% (7,315 of 15,868) of the participants were male
and 53.4% (8,370 of 15,868) were female. With regard to ethnicity, approximately 57.4% (9,007 of 15,868) of the
participants were Caucasian, 16.6% (2,602 of 15,868) were African American, 19.8% (3,101 of 15,868) were
Hispanic, 4.8% (754 of 15,868) were Asian, and 1.4% (222 of 15,868) were Native American. With regard to
socioeconomic status, 56.1% (8,801 of 15,868) of participants indicated that their family was either quite well off or
very well off, 30.3% (4,747 of 15,868) indicated that their family was average, and 8.7% (1,364 of 15,686) indicated
that their family was either not very well off or not at all well off.

Measures

The HBSC is a 54-item questionnaire, self-report survey instrument used by the World Health Organization
(WHO) to assess health-relevant behavior and perceived health status in students aged 11-16 (Yu, Lee, Wirrell,
Sherman, & Hamiwka, 2008). It measures students’ health behaviors, lifestyles and their context, and how students
perceive health itself. The core questions in the survey gather information on eating and dieting, physical activity,
risk behaviors, violence and injuries, peer culture, positive health, and school setting. For the purposes of this study,
individual and groups of questions from the HBSC were used to infer student weight status, engagement in
unhealthy behaviors, engagement in healthy behaviors, academic achievement, and symptoms of depression (please
see Table 1 below).
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Table 1
Variables from the Health Behavior in School-Aged Children Survey
Variable HBSC Description
Item(s)
BMI 21,30 Weight in kg / height in m?
Weight Status BMI-for-age percentile
Underweight < 5"
Normal Weight 5" < 8"
At-Risk for 85" > 95"
Overweight
Overweight > 95"

Unhealthy Behaviors

Alcohol Use 91 Asked students to indicate how often they consumed 5 or more drinks of alcohol
in a row during the past 30 days

Substance Abuse 96, 97 Asked students how often they used marijuana and how often they used over-
the-counter medications for the purpose of getting high

Smoking 83 Asked students how often they smoked at the present

Unhealthy 26e through  Asked students how often they ate or drank coke or other soft drinks that contain

Eating 36i sugar, sweets (candy or chocolate), cakes or pastries, potato chips, French fries
or fried potatoes, hamburgers, hot dogs, sausages, and coffee

Healthy

Behaviors

Extracurricular 19athrough  Asked students how often they participated in the following during the last 12

Activities 19d months: Organized or supervised sports (e.g., volleyball, basketball, soccer,

etc.); unorganized sports (e.g., rollerblading, bicycling, recreational swimming,
etc.); classes (e.g., gymnastics, dance, karate, etc.); and activities (e.g., clubs,
religious organizations, etc.)

Healthy Eating 26a through  Asked students how often they ate or drank fruit, raw or cooked vegetables,

26c¢; 26j whole wheat or rye bread, and low fat or whole milk

through 26l
Exercise 24 Asked students how many hours a week they exercised
Academic 57 Asked students to indicate what their class teacher(s) thought about their school
Achievement performance compared to their peers
Symptoms of 33d, 33g, Asked students to rate how often during the last six months they felt low, had
Depression and 69b sleeping difficulties or felt helpless

Primary Analyses

Data processing and analyses were performed using SPSS Statistics GradPack version 17.0. Once it was
established that the data were missing at random, the author followed Pallant’s (2007) recommendation of using the
exclude cases pairwise option to handle the missing data. Because descriptive statistics, histograms, and normality
plots with tests revealed that the data were not normal, non-parametric techniques were used for all subsequent
analyses. For example, to determine whether adolescents of different weight statuses differed in terms of their
engagement in unhealthy behaviors, healthy behaviors, and academic achievement; three separate Kruskal-Wallis
Tests were performed. As stated by Pallant (2007), the Kruskal-Wallis Test is “the non-parametric alternative to a
one-way between-groups analysis of variance” which allows the researcher “to compare scores on some continuous
variable for three or more groups” (p. 226). Whenever a statistically significant result was obtained for the Kruskal-
Wallis Test, a series of Mann-Whitney U tests were performed to determine which of the weight status groups were
significantly different from one another. The Mann-Whitney U test is the non-parametric alternative to the t-test for



Other Aspects of Adolescent Obesity 4

independent samples (p. 220). Unlike the t-test, the Mann-Whitney U test converts scores on the continuous
variable to ranks across two or more groups and the mean rank (i.e., a statistic that indicates which group had the
highest overall score on the continuous variable) for each group is compared. For all Mann-Whitney U tests, mean
rank scores were used determine which weight-status groups to compare. Lastly, for all follow-up Mann-Whitney U
comparisons, a Bonferroni adjustment was made to the alpha level used to judge statistical significance in order to
control for Type 1 error (p. 207).

Mediation Analyses

To assess whether depression mediates the relationships between weight status and unhealthy behaviors,
and weight status and academic achievement, the following three regression equations were estimated (Baron &
Kenny, 1986). First, the mediator (i.e. depression) was regressed on the independent variable (i.e. BMI). Second,
the dependent variable (i.e. engagement in unhealthy behaviors/academic achievement) was regressed on the
independent variable (i.e. BMI). Third, the dependent variable (i.e. unhealthy behaviors/academic achievement) was
regressed on the mediator (i.e. depression).

RESULTS

(1) Do adolescents of different weight statuses (e.g., underweight, normal-weight, at-risk for overweight,
and overweight) differ in terms of their engagement in unhealthy behaviors (e.g., alcohol use, substance abuse,
cigarette smoking, and unhealthy eating)?

The first Kruskal-Wallis Test found that adolescents of different weight statuses differ significantly in
terms of their engagement in alcohol use, X* (3, n = 13,383) = 38.87, p < 0.05, and substance abuse, X*(3, n =
13,218) = 24.63, p < 0.05. However, there were no significant differences between groups with regard to cigarette
smoking or unhealthy eating. With regard to alcohol use, the at-risk for overweight group had the highest mean rank
score (which corresponded to most frequent alcohol use). Thus, follow-up Mann-Whitney U tests were performed
between the at-risk for overweight group and all other weight status groups. The Mann-Whitney U tests for alcohol
use revealed a significant difference between the at-risk for overweight (n = 1,986) and underweight (n = 496)
group, U = 414,800, z = -5.85, p < 0.017. With regard to substance abuse, the overweight group had the highest
mean rank score (which corresponded to most substance abuse). Thus, Mann-Whitney U tests were performed
between the overweight group and all other weight status groups. The Mann-Whitney U tests for substance abuse
revealed a significant different between the underweight (n = 496) and overweight (n = 1,255) group, U = 278,475, z
=-4.59, p<0.017.

(2) Do adolescents of different weight statuses differ in terms of their engagement in healthy behaviors (e.g.,
participating in extra-curricular activities, healthy eating, and exercise)?

The second Kruskal-Wallis Test found that adolescents of different weight statuses differ significantly in
terms of their participation in extra-curricular activities, X (3, n = 13,286) = 38.221, p < 0.05, and exercise, X* (3, n
=13,814) = 33.488, p < 0.05. However, there were no significant differences between groups with regard to healthy
eating. With regard to participation in extra-curricular activities, the underweight group had the highest mean rank
score (which corresponded to most participation in extra-curricular activities). Thus, Mann-Whitney U tests were
performed between the underweight group and all other weight status groups. The Mann-Whitney U tests for extra-
curricular activities revealed a significant difference between the underweight (n = 489) and at-risk for overweight
(n=1,967) group, U = 442,462, z = -2.75, p < 0.017; and between the underweight (n = 489) and overweight (n =
1,262) group, U = 271,079, z=-3.96, p < 0.017. With regard to exercise, the overweight group had the highest
mean rank score (which corresponded to most hours of exercise per week). Thus, Mann-Whitney U tests were
performed between the overweight group and all other weight status groups. The Mann-Whitney U tests for
exercise revealed a significant difference between the overweight (n = 1,311) and at-risk for overweight (n = 2,059)
group, U = 1,279,063, z = -2.61, p < 0.017; and between the overweight (n = 1,311) and normal weight (n = 9,927)
group, U = 5,945,673,z =-5.17, p < 0.017.

(3) Do adolescents of different weight statuses differ in terms of their academic achievement?

The third Kruskal-Wallis Test found that adolescents of different weight statuses differ significantly in
terms of academic achievement, X?(3, n = 13,754) = 21.21, p < 0.05. Because the overweight group had the highest
mean rank score (which corresponded to the lowest grades), Mann-Whitney U tests were performed between the
overweight group and all other weight status groups. The Mann-Whitney U tests revealed a significant difference
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between the overweight (n = 1,308) and underweight (n = 512) group, U = 301,599, z = -3.45, p < 0.017; and
between the overweight (n = 1,308) and normal weight (n = 9,885) group, U = 6,057,994, z = -3.90, p < 0.017.

(4) Does depression mediate the relationship between adolescent weight status and healthy/unhealthy behaviors?

To determine whether depression mediates the relationship between adolescent weight status and unhealthy
behaviors, three regression equations were estimated (Baron & Kenny, 1986). With regard to evaluating the first
model (depression regressed on weight status), the R Square value from the Model Summary table, which “tests the
null hypothesis that multiple R in the population equals 0,” suggested that the first model reached statistical
significance, F (1, 12.42), p <.0005 (Pallant, 2007, p. 158). With regard to evaluating the independent variable
(weight status), an examination of the Part correlation coefficient, which indicates “how much of the total variance
in the dependent variable is uniquely explained by that variable,” revealed that BMI explained 0.0001% of the total
variance in depression.

With regard to evaluating the second model (engagement in unhealthy behaviors regressed on weight
status), the R Square value suggested that the second model reached statistical significance as well, F (1, 1.31), p <
.0005. With regard to evaluating the independent variable (weight status), the Part correlation coefficient revealed
that BMI explained 0.0001% of the total variance in engagement in unhealthy behaviors.

Finally, with regard to evaluating the third model (unhealthy behaviors regressed on depression), the R
Square value suggested that the third model also reached statistical significance, F (1, 165.45), p < .0005. With
regard to evaluating the mediator variable (depression), an examination of the Part correlation coefficient revealed
that depression explained 0.01% of the total variance in engagement in unhealthy behaviors.

Although weight status affected depression in the first equation and unhealthy behaviors in the second
equation, and depression affected unhealthy behaviors in the third equation, the effects were minimal. Additionally,
the effect of the independent variable on the dependent variable was greater in the third equation than in the second
equation (which is counter to Barron and Kenny’s (1986) criteria). As a result of the above findings, the author
could not conclude that depression was a mediator of the relationship between weight status and engagement in
unhealthy behaviors.

(5) Does depression mediate the relationship between adolescent weight status and academic achievement?

To determine whether depression mediates the relationship between adolescent weight status and unhealthy
behaviors, three more regression equations were estimated. With regard to evaluating the first model (depression
regressed on weight status), the R Square value from the Model Summary table, suggested that the first model
reached statistical significance, F (1, 12.42), p <.0005. With regard to evaluating the independent variable (weight
status), an examination of the Part correlation coefficient, revealed that BMI explained 0.0001% of the total variance
in depression.

With regard to evaluating the second model (academic achievement regressed on weight status), the R
Square value suggested that the second model reached statistical significance as well, F (1, 20.973), p < .0005. With
regard to evaluating the independent variable (weight status), an examination of the Part correlation coefficient
revealed that BMI explained 0.0004% of the total variance in academic achievement.

Finally, with regard to evaluating the third model (academic achievement regressed on depression), the R
Square value suggested that the third model also reached statistical significance, F (1, 311.66), p < .0005. With
regard to evaluating the mediator variable (depression), an examination of the Part correlation coefficient revealed
that depression explained 0.04% of the total variance in academic achievement.

Although weight status affected depression in the first equation and academic achievement in the second
equation, and depression academic achievement in the third equation, the effects were minimal. Additionally, the
effect of the independent variable on the dependent variable was greater in the third equation than in the second
equation. As a result of the above findings, the author could not conclude that depression was a mediator of the
relationship between weight status and academic achievement.

DISCUSSION

The current study examined the relationships between weight status, engagement in unhealthy behaviors,
engagement in healthy behaviors, and academic achievement. Additionally, an attempt was made to determine
whether depression mediates the relationships between weight status and engagement in unhealthy behaviors, and
weight status and academic achievement. The results suggest that adolescents of different weight statuses differ in
terms of their engagement in alcohol use and substance abuse. Specifically, at-risk for overweight students engage
in significantly more alcohol use than their underweight peers; and overweight students engage in significantly more
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substance abuse than their underweight peers. From a DST perspective, we cannot assume that weight-status alone
is the cause of more frequent alcohol and substance abuse among at-risk for overweight and overweight students.
However, we can hypothesize that interactions elsewhere in the system are having an effect on the outcome. For
example, future studies may wish to explore how interactions between family influences (e.g., parents are
unsupportive) and educational influences (e.g., teachers are mean) might influence alcohol/drug use.

In addition to the above, results of the current study suggest that adolescents of different weight statuses
differ in terms of their engagement in healthy behaviors. For example, with regard to participation in extra-
curricular activities, it would appear that underweight students participate in more extra-curricular activities than
both their at-risk for overweight and overweight peers. Borrowing again from DST, | hypothesize that the above
outcome is the result of psychological and behavioral influences interacting with each other. For example, perhaps
the underweight students suffer from body-issues and, thus, are engaging in more after-school sports to maintain
their current weight? To address the issue raised above, future studies may wish to examine psychological and
behavioral attributes of students who participate in extra-curricular activities.

In contrast, with regard to exercise, it would appear that overweight students exercise more than their at-
risk for overweight and normal weight peers. From a DST perspective, this is an interesting finding because it
suggests that weight status (i.e. a biological influence) is interacting with some other variable or variables to produce
a positive outcome (e.g., routine exercise). Given the above, what could this variable be? To address this question,
future studies may wish to explore both potential mediators and moderators of the obesity-exercise relationship.
Perhaps the missing link relates to motivation?

Thirdly, the results of the current study suggest that adolescents of different weight statuses differ in terms
of academic achievement. Specifically, it would appear that overweight students obtain poorer grades than their
underweight and normal weight peers. From a DST perspective, | suspect that the above is the result of interactions
between school-environment and psychological variables. For example, perhaps overweight students feel less
connected to school and, thus, lose motivation easily? To address the above, future studies may wish to examine
feelings of school connectedness and within group differences amongst obese youth.

Finally, the author could not conclude that depression mediates the relationships between weight status and
engagement in unhealthy behaviors, and weight status and academic achievement. The above findings suggest that
other mechanisms may underlie the above relationships. Borrowing again from DST, | hypothesize that family
influences are involved. For example, perhaps child-parent or child-sibling interactions mediate the relationships
between weight status, engagement in unhealthy behaviors, and academic achievement? Thus, to address the above
questions, future studies may wish to examine other potential mediators and moderators (e.g., anxiety), especially
those that that are related to the family system.

Limitations of the Current Study

The findings discussed in “Other Aspects of Adolescent Obesity,” should be interpreted with caution due to
several limitations. Firstly, constructs could only be represented by items available on the HBSC survey. This
resulted in constructs being defined by a limited number of questions (e.g., “depression” was measured via only
three questions on the HBSC survey). Additionally, it should be noted that the HBSC was a self-report survey.
According to Heppner, Wampold, and Kivlighan (2008), self-report measures are “vulnerable to distortions
(intentional or unintentional) by the participant” (p. 334). That is, participants may respond “in a manner that makes
them look good” or that they feel is socially desirable (p. 334). The above may have affected participants’ responses
to questions such as height, weight, alcohol use, substance abuse, etc. Finally, because the data were not normal,
non-parametric techniques were used to address all of the study’s research questions. According to Pallant (2007),
non-parametric techniques tend to be less sensitive than their parametric counterparts and “may fail to detect
differences between groups that actually exist” (p. 210).

CONCLUSION

The purpose of this paper was to highlight the importance of understanding the “other” aspects of
adolescent obesity—namely how adolescent obesity relates to unhealthy behaviors, depression, and academic
achievement. The study’s findings suggest that there are many different outcomes associated with adolescent
obesity. Of particular concern are the negative outcomes (e.g. alcohol use, substance abuse, and poor grades) which
have implications for both students’ academic and social-emotional well being. Given the above, it is imperative
that school professionals consider the impact the obese condition can have on multiple aspects of an adolescent’s
life. For example, future researchers may want to focus on identifying the mechanisms (i.e. mediators) that underlie
the relationships between obesity, unhealthy behaviors, and academic achievement. Finally, once we gain a greater
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understanding how these variables fit together, perhaps we will be more equipped to develop interventions that
reduce not only students’ physiological weight problems, but the negative psychological, behavioral, and academic
symptoms that accompany the condition as well.
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