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INTRODUCTION

Body-related perceptions are known determinants of disordered 
eating [1,2], depression [3,4] and anxiety among youth [3]. 
Body image (BI) dissatisfaction - desiring a body figure different 
from a person’s current shape and size, and social physique 
anxiety (SPA) - anxiety about presenting one’s body in front of 
others, are well-documented correlates of these mental health 
disorders. More specifically, BI dissatisfaction also is associated 
with detrimental behaviors including personal harm, such as 
eating disorders and substance abuse [5,6].

In addition, there are racial and ethnic disparities in substance 
use and BI satisfaction [7]. BI dissatisfaction is greater among 
Hispanic women than other minority groups in the United 
States [8]. Similarly, more Hispanic adolescents try alcohol 
and marijuana before the age of 13 relative to their non-

Hispanic White peers [9]. A limitation to existing studies of 
BI dissatisfaction and health behaviors is that the samples 
almost exclusively include adolescent girls, rarely examining 
racial or ethnic differences or BI among boys [10] or in 
diverse, non-athletic samples. Moreover, these data mostly 
reflect high school age populations, ignoring the timing of 
growth and maturation as potential correlates of substance 
use. Although the relationships among BI perceptions and 
other mental health disorders are well-documented, what 
is less well known is whether BI dissatisfaction and SPA are 
concurrently associated with risky behaviors such as substance 
use among Hispanic adolescents including those of middle 
school age. Inclusion of stage of social and educational status 
is important because of its temporal vicinity to physical 
changes (i.e., increases in height and weight associated with 
the adolescent growth spurt) that are documented to occur 
later in Mexican American youth [11,12].
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differences were found for BI dissatisfaction. Older students reported smoking and drinking more than younger 
students. As SPA increased the prevalence of drinking decreased. Conclusions: Future public health efforts 
to reduce substance use among Hispanic youth may start before or during middle school. Consideration of 
physical self-presentation might be important given the timing of first use coincides with growth and maturation.
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Theories of youth and adolescent development suggest that 
the social and environmental contexts are important for health 
and wellbeing. One example is Lerner’s theory of positive 
youth development (PYD) [13,14]. The interaction of context 
with physical development can impact a child’s physical self-
perceptions and health behaviors [15,16]. Physical changes 
related to growth and maturation are associated with health 
behaviors such as disordered eating, physical inactivity [17], 
as well as BI dissatisfaction [18] and SPA [19]. However, few 
studies look beyond physical activity and nutrition behaviors 
and consider other risky behaviors among adolescents.

One of the few studies to examine BI and adolescent health 
behavior among Latinos assessed the relationship between 
weight perception and substance use among a sample of 1, 343 
Latino and non-Latino white adolescents (52% male, M age = 
14 years) in eighth grade [6]. Results indicated that negative 
weight perception, or being dissatisfied with one’s weight versus 
one’s looks, was a risk factor for substance use. Acculturated 
Latino youth with poor BI were at the greatest risk for substance 
use [6]. Emery et al. [5] found similar results when they analyzed 
results from a survey administered to 400 6th-grade students. 
They reported that the more glo bal self-perception construct of 
self-esteem was inversely related to tobacco, alcohol, and other 
drug use. Regardless of the substance used, students reporting 
substance use had lower self-esteem scores than students who 
had never used substances [5].

The use of alcohol and marijuana among Hispanic youth in 
the United States exceeds rates nationally for non-Hispanic 
adolescents; the rate of marijuana use for youth in the United 
States is 23.1% [20] compared with 24.4% in the Hispanic 
population [21]. Even more striking is the disparity for alcohol 
consumption. The prevalence in the Hispanic population is 
42.3% [21], nearly four percentage points higher than for non-
Hispanic youth [20]. These findings highlight the need for a 
closer look at more precise underlying factors like body-related 
perceptions involved in initiating dangerous behaviors such as 
alcohol, tobacco and drug use with the goal of pinpointing the 
nature and timing of intervention targets.

The aim of this study was to examine the relationship between 
BI related self-perceptions and substance use among a sample of 
Mexican American youth living along the US-Mexico border. To 
this end, after norm comparisons, comparisons between gender 
and across middle school grades and two high school age groups 
were made for BI dissatisfaction, SPA and the frequency of 
alcohol, tobacco and marijuana use. Next, BI dissatisfaction and 
SPA differences between participants reporting use and having 
never used each substance were compared. Finally, the association 
between BI perceptions and estimate risk by grade controlling for 
gender and body mass index (BMI) were calculated.

METHODS

Participants

Cross-sectional data were collected in 2010-2011 from 826 
Mexican-American students from a school district near the 

south Texas/Mexico border as part of a larger project to better 
understand student perceptions of the physical education 
program and identify health-related risky behaviors among the 
student population. Participants were recruited from elementary 
(n = 236 participants), middle (n = 434 participants) and high 
schools (n = 156 participants) identified as representing the 
district based on geography and socioeconomic status. The 
population of interest for this study includes only the middle 
and high school students (n = 555) from the larger Texas study 
(n = 826) that included elementary school students. Almost 
all (99%) of the students were Hispanic, and the vast majority 
(80.5%) of Mexican origin according to 2010 census data. This 
sample size provided sufficient power to detect a small effect 
size (0.15) in the prevalence rate ratios (PRRs), where α = 0.05 
and β = 0.94.

PROCEDURE

All students in grades 4 through 12 at the participating 
schools were eligible to participate in the study and completed 
child assent, and parents returned signed written informed 
consent prior to participation. Procedures were approved 
by the Committee for the Protection of Human Subjects 
at the University of Texas Health Science Center Houston. 
Participants received an age-appropriate incentive valued at $5 
for participating. Elementary school students (n = 236) did not 
complete measures of substance use and were therefore excluded 
from the present analyzes.

MEASURES

Demographic and anthropometric measures. Participants 
self-reported their gender and age. After completing the 
survey, trained study personnel measured participants’ height 
in centimeters using a portable stadiometer (ShorrBoard, 
Olney, MD) and weight in kilograms using a Seca digital scale 
(Hanover, MD). Students were measured in light clothing. 
Intra-rater reliability was assessed for height using the technical 
error of measurement. The technical error of measurement 
was 1.85 mm, within the acceptable range for all age groups 
included in the study [22,23]. Each participant was weighed and 
measured twice, and the mean value was taken. If the two values 
were different by more than 0.2 centimeters or 0.2 kg, a third 
height or weight were measured, and median taken. To adjust for 
weight of clothing, 0.6 kg were subtracted from the total weight. 
BMI was calculated as weight (kg) divided by height (m2). BMI 
percentiles were defined using established growth charts [24].

Alcohol, tobacco and marijuana use. Participants self-reported 
frequency of use and age of first use for alcohol, tobacco, and 
marijuana. Items were derived from the Youth Risk Behavior 
Surveillance System 2009 questionnaire [25]. Onset was 
assessed by asking participants, “how old were you when you” 
had your first drink, smoked a whole cigarette for the first 
time, and first tried marijuana. The response options included 
a “never” option and ages ranging from 8 to 17 years of age. 
Because of small cell sizes, responses were collapsed to “ever 
had a drink/smoked cigarettes/used marijuana” or “never used.”
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BI dissatisfaction. Students were also asked to respond to BI 
items using the Stunkard Figural Stimuli [26]: Nine gender 
specific silhouettes were shown that represented a range of BMIs 
from underweight (scored as 1) to morbidly obese (scored as 9). 
Participants recorded their perceived (Which picture best shows 
who you are now in everyday clothing?) and ideal BI (Which 
picture best shows who you would like to look to be in everyday 
clothing?) with a possible range of 1 through 9. BI dissatisfaction 
was calculated by subtracting ideal from perceived BI responses. 
Higher scores indicate wanting to be smaller in body size.

SPA the 9-item scale [27] was used to assess SPA where items 
are rated on a scale of 1 (not at all) to 5 (extremely). The single 
factor structure for the 9-item version has been confirmed 
in adolescent populations [28,29]. In the present sample 
Cronbach’s α = 0.85. Mean SPA values were calculated at the 
individual level. Higher scores represent a greater anxiety about 
physical self-perceptions in social situations.

Analysis

The analyzes, conducted in 2014, are part of a secondary analysis 
of data from the Texas project described in the participants 
section (n = 826). The present sample includes middle and 
high school students only (n = 555). Numeric variables for BI 
dissatisfaction and SPA approximated a normal distribution. 
Descriptive statistics were calculated for gender, proportion in 
the 95th% for BMI (i.e., overweight), perceived and ideal BI, BI 
dissatisfaction, and SPA. One-way Analyses of Variance were 
conducted to examine differences in BMI percentile, perceived 
BI and ideal BI and BI dissatisfaction by grade in school at the 
time of survey administration. Similarly, independent samples 
t-tests were calculated to examine physical self-perception 
variables by gender and self-reported substance use. Pearson 
correlation coefficients were calculated for BMI percentile, SPA, 
and BI dissatisfaction. Chi-square tests of proportion by grade 
in school and gender were calculated for gender and whether 
a student had ever tried alcohol, smoking or marijuana. One-
way Analyses of Variance also was conducted for SPA and BI 
dissatisfaction by gender, use of tobacco, alcohol and marijuana 
(ever using vs. never used). To determine the association 
between BI dissatisfaction with substance use and estimate risk 
by grade, separate PRR models were calculated, one for each 
substance using PROC GENMOD in SAS version 9.3. Models 
controlled for potential confounders including gender and BMI 
percentile. PRR was selected over odds ratio analyzes due to the 

cross-sectional study design [30]. Prevalence rate ratio was also 
chosen because odds ratios may overestimate risk; the PRRs bias 
toward the null, suggesting more conservative results.

RESULTS

Differences in Demographic, BI, and Substance Use 
Variables by Grade Level

A summary of participant characteristics (n = 555; 55.3% 
female) can be found in Table 1. Participants’ ages range from 
12 to 19 years (M = 13.25, standard deviation = 2.05). The 
majority of students were in middle school (72.6%). The most 
prevalent risky behavior reported was drinking alcohol (22.7%), 
followed by smoking (10.3%) and marijuana use (6.0%). There 
were no differences by grade level in gender (P = 0.713) or 
proportion in the 95th% for BMI (P = 0.304). Students in 
grades 6 and 7 reported significantly lower (i.e., thinner) 
perceived (P = 0.024) and ideal BI (P < 0.001) compared to 
11th and 12th grade students. Similarly, 6th-grade participants had 
significantly lower ideal BI than students in the 9th/10th grade 
group. As anticipated, more students in high school grades 
had tried alcohol, smoking and marijuana than students in 
middle school (P < 0.0001 for all behaviors). However, there 
were no differences in the proportion of students reporting BI 
dissatisfaction by grade (P = 0.302). Similarly, there were no 
differences by grade in mean BI dissatisfaction (P = 0.170) 
[Table 1] or SPA (P = 0.782).

There were no differences by gender in ever smoking (P = 0.203) 
or ever using marijuana (P = 0.125). More boys (26.6%) than 
girls (19.5%) reported ever drinking (P = 0.048). There were 
significant correlations among SPA, BI dissatisfaction and 
BMI (all P < 0.0001). BI dissatisfaction was moderately and 
positively associated with SPA (r = 0.40) and BMI (r= 0.34). 
As BI dissatisfaction increased, so too did SPA. Similarly, SPA 
and BMI were moderately and positively correlated (r = 0.32). 
As BMI increases, so do SPA and BI dissatisfaction. These 
correlations are in the expected direction.

BI, SPA, SUBSTANCE USE AND GENDER

Table 2 presents comparisons of BI dissatisfaction and SPA 
by gender and type of substance use. No differences were 
detected in BI dissatisfaction by gender, for “ever smoking” or 

Table 1: Summary of characteristics by grade level for BI and SPA variables
6th grade 7th grade 8th grade 9th/10th grade 11/12th grade P
n=202% n=111% n=90% n=74% n=78%

Gender (% female) 55.0 50.5 60.0 58.1 55.1 0.716
% 95th percentile for BMI (overweight) 29.8 20.9 29.4 23.0 16.2 0.135

M (SD) M (SD) M (SD) M (SD) M (SD)
Perceived BI 3.90 (1.33) 3.83 (1.23) 4.03 (1.20) 4.03 (1.40) 4.41 (1.25) 0.024
Ideal BI 3.12 (0.94) 3.15 (0.83) 3.32 (0.85) 3.50 (1.22) 3.55 (0.75) 0.001
BI dissatisfaction1 1.16 (0.96) 0.93 (0.92) 0.93 (0.81) 1.15 (1.18) 1.12 (1.07) 0.170
SPA 2.63 (0.82) 2.72 (0.88) 2.62 (0.77) 2.68 (0.98) 2.75 (1.02) 0.782

BI: Body image, SPA: Social physique anxiety, BMI: Body mass index, 1perceived BI-ideal BI; positive scores indicate desire to be smaller, Note: Grades 
9 and 10 and Grades 11 and 12 were collapsed due to small sample sizes in the separate groups, SD: Standard deviation



Shelnutt, et al.: Physical self-perceptions and substance use

36  J Behav Health ● 2015 ● Vol 4 ● Issue 2

“ever drinking.” Students who reported ever using marijuana 
had significantly greater BI dissatisfaction than students who 
did not report using marijuana (P = 0.011), such that students 
who reported ever trying marijuana wanted a smaller body 
size than students who did not try marijuana. Girls reported 
greater SPA than boys (P = 0.006), indicating greater concern 
over physical self-perceptions in social settings. Students who 
reported ever drinking had greater SPA than students who 
had never had a drink of alcohol (P = 0.011). No significant 
differences were detected for SPA by smoking or marijuana 
use.

There was a trend of increasing the likelihood for ever 
smoking as grade in school progressed. Participants in 
the 9th/10th (PRR = 2.88, P = 0.000) and 11th/12th grades 
(PRR = 3.69, P < 0.0001) had a greater prevalence of ever 
smoking after adjusting for BI dissatisfaction, SPA, gender 
and BMI percentile. A similar trend was seen for ever drinking 
where students in the 9th/10th (PRR = 1.72, P < 0.0001) and 
11th/12th grades (PRR = 2.03, P < 0.0001) were more likely 
to report ever drinking. Neither SPA nor BI dissatisfaction 
were significant predictors in the smoking model. How ever, 
SPA was significantly associated with ever drinking such 
that as SPA increases, the prevalence of drinking decreases 
(PRR=0.170, P = 0.021).

DISCUSSION

The findings for substance use in this sample differ from 
national data trends regarding the Hispanic population. The 
prevalence of smoking in the present sample (10.3%) is lower 
than for Hispanics nationally (17.5%), as was alcohol use at 
22.7% compared to 42.3% nationally [21]. Marijuana use in 
the present sample was nearly one-quarter that of national 
surveillance estimates at 6.0% compared with 24.4% [21]. 
One potential reason for these discrepancies is that our 
sample consisted of both middle and high school students, 
whereas the youth behavioral risk survey data reported 
from the youth risk behavior survey (YRBS) is high school 
students only. When the rates from high school students 
in this sample are compared to high school students in the 
YRBS, the rates in this sample for ever trying alcohol (52.0% 

vs. 42.3%) and tobacco (29.7% vs. 17.5%) are higher than 
national averages, but marijuana (19.9% vs. 24.4%) is still 
lower. Comparisons between the middle school age group (i.e., 
grades 6-8) and those representative of high school contexts 
(i.e., grades 9-12) helped to identify initial intervention 
target age periods reflecting transition times from no use to 
substance use initiation. Examining age at which students 
first use substances is important for education and prevention 
programming. Because middle school aligns with the timing 
of the preadolescent growth spurt, considering the growth 
and maturational timing in relationship to substance use 
initiation may be important for future studies; substance use 
may vary systematically with maturational timing and begin 
at especially younger ages of those who mature early.

Results relating to BI dissatisfaction and substance use were 
mixed. BI dissatisfaction was not significantly associated with 
substance use after adjusting for grade, gender, and measured 
BMI. However, increased SPA was related to a decrease in 
prevalence of ever drinking alcohol. One possible explanation 
for these results is that SPA describes how an individual feels 
about their body in social settings, as opposed to wanting to 
be thinner or larger. SPA was related to BI dissatisfaction in 
this sample, but the correlation was not strong (r = 0.40). 
Students who have greater self-presentation concerns may not 
engage in social interactions where alcohol is present [31]. An 
alternative explanation may be that students with increased 
SPA may restrict their diet2 and not want the additional calories 
from alcohol.

Negative self-perceptions are associated with anxiety and 
depression [3,4,32]. In Mexican American adults, anxiety 
has been linked to higher rates of smoking [33]. Anxiety 
and depression also are linked with poorer management of 
chronic conditions [34] among Mexican Americans living in 
South Texas. Improving SPA and physical self-perceptions 
among youth may improve mental health outcomes as well 
as contribute to decreased substance use in adolescence and 
adulthood. Lerner’s theory of PYD may be a useful framework 
for understanding prevention of negative physical self-
perceptions and substance use in youth. PYD suggests that 
when young people have mutually beneficial relationships with 

Table 2: Mean BI dissatisfaction and SPA scores by gender and substance use reporting
BI dissatisfaction1 SPA

M (SD) t P M (SD) t P

Gender 0.35 0.730 −2.76 0.006
Female (n=307) 1.05 (1.01) 2.76 (0.92)
Male (n=248) 1.08 (0.94) 2.56 (0.81)

Ever smoked −0.97 0.336 −1.46 0.148
Yes (n=57) 1.21 (1.21) 2.86 (1.06)
No (n=498) 1.05 (0.95) 2.65 (0.85)

Ever had a drink of alcohol  −1.21 0.228 −2.54 0.011
Yes (n=126) 1.17 (1.09) 2.84 (0.96)
No (n=429) 1.04 (0.95) 2.62 (0.85)

Ever tried marijuana −2.71 0.011 −1.10 0.277
Yes (n=33) 1.70 (1.40) 2.88 (1.15)
No (n=522) 1.03 (0.93) 2.66 (0.86)

SPA: Social physique anxiety, BI: Body image, SD: standard deviation, 1perceived BI – ideal BI; positive scores indicate desire to be smaller
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people and institutions in their community, they will be guided 
toward a future noted by positive contributions to themselves, 
their families, communities, and societies [13,14].

Further exploration of BI dissatisfaction, SPA, and substance 
use will allow a clearer focus for prevention efforts, especially 
with regard to understanding an adolescent’s rationale for 
substance use. Substance use may be linked not just to age and 
educational context, but also with growth and maturational 
timing as correlates of BI dissatisfaction and SPA. Results in 
the present study suggest that as SPA increases, the prevalence 
of ever drinking alcohol decreases. The need for additional 
research in this area also has been noted in school-based studies. 
One of which found significant gender differences in 4th and 5th 
grades for use of “minor” substances such as cigarettes, alcohol, 
and marijuana [35]. Further research is needed, particularly 
within group variations in the substance use of singular ethnic 
groups [35]. In addition, Weller and colleagues found that 
health risk behavior patterns of at-risk youth often differ by 
demographic subgroup, where older adolescents belonging 
to minority subgroups, particularly Blacks and Hispanics, 
frequently display higher prevalence of risk behaviors [36]. The 
national research council report emphasizes providing support 
where young people spend their time, specifically mentioning 
schools and training programs, which relates back to our 
previous suggestion of a multi-level community approach. From 
a PYD perspective, family, community, and schools need to be 
aligned in their support of PYD and supportive environments 
for children and adolescents [13,14].

Early prevention that begins in schools and community 
programs may be designed to improve physical self-
perceptions among Mexican American youth. A complicating 
factor in understanding substance use among Hispanic youth 
is geography. According to the 2010 census, the counties 
with the greatest proportion of Hispanics are along the US-
Mexico border [37]. The geographical significance of this 
border population warrants recognition. The reputation of 
the US-Mexico border as an illegal drug transportation hot 
spot heightens the need for prevention research. Youth from 
this geographical location may have an increased exposure to 
substance use. Therefore, understanding the determinants of 
substance use among Hispanic youth is necessary, particularly 
in vulnerable geographic locations. School-aged adolescents 
will continue to make crucial health-related decisions that 
have life-long consequences, prompting the need for school-
based interventions and curriculum as a foundation for 
substance use prevention. The lower rates of substance use 
found in this sample from south Texas may be influenced 
by families and community that rally around children and 
adolescents to create healthier environments. The heightened 
awareness of substances because of their geographic context 
may contribute to an increase in family, community, and 
school engagement for creating positive environments 
for youth. Using PYD as a framework, it makes sense that 
dissatisfaction in one area of life, such as BI, can lead to 
risky behavior [13]. Developing supportive environments 
that reduce BI dissatisfaction and SPA may lead to decreases 
in risky behaviors.

There were several limitations of this study. The study may have 
benefitted from a greater number of participants at the high 
school level, particularly to detect associations with marijuana 
use. However, by high school many students have already tried 
smoking and alcohol [38]. Therefore, prevention programs 
may need to be inclusive of younger students and those who 
may not have experienced their growth spurt or puberty, and 
therefore implemented in middle school. Very few middle 
schools students reported trying smoking, drinking or marijuana. 
The smaller proportion of students engaging in risky behaviors 
limited the analyzes to only first-time use. Not enough students 
in the sample reported current use of cigarettes, alcohol or 
marijuana to tease out the associations between ongoing use 
and self-perceptions. There has also been some criticism of the 
use of the figural rating scales to measure BI [39]. Whereas the 
silhouettes may have some methodological challenges, they 
do allow for direct comparison with BMI [24] and therefore 
comparisons across studies of weight status and substance use. 
Finally, the cross-sectional study design limited the available 
analytic techniques.

CONCLUSION

The cross-sectional design used in this study allows us to 
examine this population at a fixed point in time, but it limits 
the ability to determine causality in relationships. We are also 
not able to observe any long-term developments in our study 
variables. This study expands upon previous studies [6,35,36,40] 
by examining BI as a correlate of substance use among a sample 
of Mexican American middle and high school students living 
along the United States-Mexico border. The growing body of 
evidence suggests that negative physical self-perceptions may 
be linked to risky behaviors among adolescents. A multi-level 
approach including behavioral health and youth development 
practitioners, policy makers, community advocates, etc., should 
focus on three features linked to the most thriving outcomes 
of adolescents. These features include: positive and sustained 
adult-youth relationships (for at least 1 year), skill-building 
activities, and opportunities to use these skills by participating 
in and leading community-based activities [13].

Finally, and perhaps most importantly, the causality of the 
association between physical self-perceptions and initiation 
of substance use is still unknown. In the present sample, SPA 
was associated with lower rates of reporting drinking, but in 
another study of Latino and White adolescents, perceptions 
of weight status were correlated with greater substance use [6]. 
Future research may consider the temporality of the associations 
between physical self-perceptions and substance use.

Primordial prevention of substance use starts early with school 
and community programs. For youth living along the United 
States-Mexico border, prevention programs may need to start 
in middle school or earlier. Identifying program components 
that are effective with boys may be needed given the consistent 
evidence that substance use rates are higher in adolescent 
boys. To do this, more research and efficacy trials are needed 
on the relevant psychosocial correlates of consuming alcohol, 
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smoking cigarettes and using marijuana. Interventions aimed 
at reducing substance use and rising the age of initiation may 
consider including messages about healthy weight perceptions 
in addition to targeting interventions by grade level.

REFERENCES

 1.   Hausenblas HA, Mack DE. Social physique anxiety and eating disorder 
correlates among female athletic and nonathletic populations. J Sport 
Behav 1999;22:502-12.

2. Thompson AM, Chad KE. The relationship of social physique anxiety 
to risk for developing an eating disorder in young females. J Adolesc 
Health 2002;31:183-9.

3. Kostanski M, Gullone E. Adolescent body image dissatisfaction: 
Relationships with self-esteem, anxiety, and depression controlling 
for body mass. J Child Psychol Psychiatry 1998;39:255-62.

4. Stice E, Hayward C, Cameron RP, Killen JD, Taylor CB. Body-image 
and eating disturbances predict onset of depression among female 
adolescents: A longitudinal study. J Abnorm Psychol 2000;109:438-44.

5. Emery EM, McDermott RJ, Holcomb DR, Marty PJ. The relationship 
between youth substance use and area-specific self-esteem. J Sch 
Health 1993;63:224-8.

6. Nieri T, Kulis S, Keith VM, Hurdle D. Body image, acculturation, and 
substance abuse among boys and girls in the Southwest. Am J Drug 
Alcohol Abuse 2005;31:617-39.

7. Kronenfeld LW, Reba-Harrelson L, Von Holle A, Reyes ML, Bulik CM. 
Ethnic and racial differences in body size perception and satisfaction. 
Body Image 2010;7:131-6.

8. Grabe S, Hyde JS. Ethnicity and body dissatisfaction among women 
in the United States: A meta-analysis. Psychol Bull 2006;132:622-40.

9. de Ravello L, Everett Jones S, Tulloch S, Taylor M, Doshi S. Substance 
use and sexual risk behaviors among american Indian and alaska 
native high school students. J Sch Health 2014;84:25-32.

10. Smolak L. Body image in children and adolescents: Where do we 
go from here? Body Image 2004;1:15-28.

11. Villarreal SF, Martorell R, Mendoza F. Sexual maturation of mexican-
American adolescents. Am J Hum Biol 1989;1:87-95.

12. Zavaleta AN, Malina RM. Growth, fatness, and leanness in Mexican-
American children. Am J Clin Nutr 1980;33:2008-20.

13. Lerner RM. Promoting positive youth development: Theoretical and 
empirical bases. Washington, DC: National Research Council/Institute 
of Medicine; 2005.

14. Lerner RM, Almerigi JB, Theokas C, Lerner JV. Positive youth 
development: A view of the issues. J Early Adolesc 2005;25:10-6.

15. Dahl RE. Biological, developmental, and neurobehavioral factors 
relevant to adolescent driving risks. Am J Prev Med 2008;35 3 
Suppl:S278-84.

16. Gay JL, Monsma EV, Torres-McGehee TM. Developmental and 
contextual risks of social physique anxiety among female athletes. 
Res Q Exerc Sport 2011;82:168-77.

17. Sherar LB, Cumming SP, Eisenmann JC, Baxter-Jones AD, Malina 
RM. Adolescent biological maturity and physical activity: Biology 
meets behavior. Pediatr Exerc Sci 2010;22:332-49.

18. Siegel JM, Yancey AK, Aneshensel CS, Schuler R. Body image, 
perceived pubertal timing, and adolescent mental health. J Adolesc 
Health 1999;25:155-65.

19. Thompson AM, Chad KE. The relationship of pubertal status to 
body image, social physique anxiety, preoccupation with weight and 
nutritional status in young females. Can J Public Health 2000;91:207-11.

20. Centers for Disease Control and Prevention. Trends in the Prevalence 
of Selected Risk Behaviors and Obesity for All Students National YRBS: 
1991-2011. 2012. Available from: http://www.cdc.gov/healthyyouth/yrbs/
pdf/us_summary_all_trend_yrbs.pdf. [Last accessed on 2013 Mar 22].

21. Centers for Disease Control and Prevention. Trends in the Prevalence 
of Selected Risk Behaviors and Obesity for Hispanic Students 
National YRBS: 1991-2011. 2012. Available from: http://www.cdc.

gov/healthyyouth/yrbs/pdf/us_summary_hispanic_trend_yrbs.pdf. 
[Last accessed on 2013 Mar 22].

22. Lohman TG, Roche AF, Martonell R. Anthropometric Standardization 
Reference Manual. Champaign, IL: Human Kinetics;1988.

23. Malina RM, Maud PJ, Foster C. Physiological Assessment of Human 
Fitness. Champaign, IL: Human Kinetics;1995. p. 205-19.

24. Bulik CM, Wade TD, Heath AC, Martin NG, Stunkard AJ, Eaves 
LJ. Relating body mass index to figural stimuli: Population-based 
normative data for Caucasians. Int J Obes Relat Metab Disord 
2001;25:1517-24.

25. Centers for Disease Control and Prevention. Youth risk behavior 
surveillance-United States 2009. MMWR Morb Mortal Wkly Rep 
2010;59:1-142.

26. Stunkard AJ, Sørensen T, Schulsinger F Use of the Danish adoption 
register for the study of obesity and thinness. Res Publ Assoc Res 
Nerv Ment Dis 1983;60:115-20..

27. Martin KA, Rejeski WJ, Leary MR, McAuley E, Bane S. Is the social 
physique anxiety scale really multidimensional? Conceptual and 
statistical arguments for a unidimensional model. J Sport Exerc 
Psychol 1997;19:357-67.

28. Motl RW, McAuley E, Snook EM, Scott JA. Validity of physical activity 
measures in ambulatory individuals with multiple sclerosis. Disabil 
Rehabil 2006;28:1151-6.

29. Smith AL. Measurement of social physique anxiety in early 
adolescence. Med Sci Sports Exerc 2004;36:475-83.

30. Lee J, Chia KS. Estimation of prevalence rate ratios for cross sectional 
data: An example in occupational epidemiology. Br J Ind Med 
1993;50:861-2.

31. Levinson CA, Rodebaugh TL. Social anxiety and eating disorder 
comorbidity: The role of negative social evaluation fears. Eat Behav 
2012;13:27-35.

32. Kim Y, Moon S, Kim M. Physical and psycho-social predictors 
of adolescents’ suicide behaviors. Child Adolesc Soc Work J 
2011;28:421-38.

33. Wilkinson AV, Vatcheva KP, Perez A, Reininger BM, McCormick JB, 
Fisher-Hoch SP. Anxiety, depression, and smoking status among 
adults of mexican heritage on the texas-mexico border. Hisp J Behav 
Sci 2014;36:316-28.

34. Kendzor DE, Chen M, Reininger BM, Businelle MS, Stewart DW, 
Fisher-Hoch SP, et al. The association of depression and anxiety with 
glycemic control among Mexican Americans with diabetes living near 
the U.S.-Mexico border. BMC Public Health 2014;14:176.

35. Katims DS, Zapata JT. Gender differences in substance use among 
Mexican American school-age children. J Sch Health 1993;63:397-401.

36. Weller NF, Tortolero SR, Kelder SH, Grunbaum JA, Carvajal SC, Gingiss 
PM. Health risk behaviors of Texas students attending dropout 
prevention/recovery schools in 1997. J Sch Health 1999;69:22-8.

37. Ennis SR, Ríos-Vargas M, Albert NG. The Hispanic Population: 2010. 
In: Administration USDoCEaS. United States Census Bureau; 2011.

38. Eaton DK, Kann L, Kinchen S, Shanklin S, Flint KH, Hawkins J, et al. 
Youth risk behavior surveillance - United States, 2011. MMWR Surveill 
Summ 2012;61:1-162.

39. Gardner RM, Friedman BN, Jackson NA. Methodological concerns 
when using silhouettes to measure body image. Percept Mot Skills 
1998;86:387-95.

40. Pasch KE, Nelson MC, Lytle LA, Moe SG, Perry CL. Adoption of risk-
related factors through early adolescence: Associations with weight 
status and implications for causal mechanisms. J Adolesc Health 
2008;43:387-93.

© SAGEYA. This is an open access article licensed under the terms 
of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, 
noncommercial use, distribution and reproduction in any medium, provided 
the work is properly cited.

Source of Support: Nil, Confl ict of Interest: None declared.


