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Abstract

Background: Despite recent national attention focusing on steroid use, few studies have assessed the association
between steroid use and adverse health indicators among both male and female adolescents. The primary aim is
to assess the prevalence of lifetime steroid use and to examine associations between steroid use and health risk
behaviors and adverse health indicators among U.S. high school students.

Methods: A cross-sectional study examined associations between history of steroid use and aggressive behavior,
substance use, mental health status and HIV/STl-associated sexual risk behaviors among a nationally representative
sample of 15,425 male and female U.S. high-school students.

Results: Overall, 3.5% of adolescents reported a history of steroid use. Males were more likely to report steroid
use than females (4.1% vs. 2.9%, p=0.005). Steroid use was associated with team sports participation among males
(31.1% non-users vs. 36.2% users, p=0.04) but not among females (49.0% users vs. 47.3% non-users, p=0.71). Males
also were more likely than females to report using steroids 210 times (49.4% vs. 31.3%, p=0.001). Relative to non-
steroid users, both male and female steroid users were significantly more likely to self-report aggression, victimization,
sexual behaviors, other substance use and poor mental health. Among males, marked differences were observed with
respect to frequency of steroid use and health risk behaviors and adverse health indicators.

Conclusions: Steroid use is a risk behavior that may co-occur with other adverse health behaviors, varies by
gender, and may be a marker for identifying a diverse array of health risk behaviors and adverse health indicators
among adolescents. Screening and recognition of factors associated with steroid use may be beneficial to help address

and curb use among adolescents.
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Introduction

Although recent media attention has markedly increased public
awareness of steroid use, misuse of steroidsamong adolescentshasbeena
public health problem for nearly three decades [1,2]. Steroid use among
adolescents is associated with adverse outcomes, including muscle
dysmorphia, cardiac and cardiovascular complications, endocrine
and neuropsychological dysfunction, as well as immunological and
hematological difficulties [3-8]. The economic value of steroids
purchased on the black market is substantial, with estimates ranging
from 100 to 400 million dollars annually [9]. While declines in the
prevalence of adolescent steroid use were observed in the early 2000s,
[10] recreational use remains a public health and clinical concern,
as illicit use often occurs as high as 10 to 100 times the therapeutic
dose prescribed for medical conditions [4,11]. In recognizing this
longstanding public health problem, the Healthy People 2020 initiative
(Objective SA-18) has prioritized the decrease of steroid use among
adolescents, targeting a reduction in prevalence by 10% [12].

Adolescents’ illicit use of steroids has been associated with other
health risk factors, including needle sharing and HIV [13], lack of
condom use [14], not wearing a seatbelt [4,14,15], carrying a weapon
[8,14-16], and suicide attempts [4,8,14,16] Adolescents’ steroid use
often co-occurs with other substance use, including injection drug
use[17], alcohol, cocaine, and marijuana [18], Decreased academic
performance has also been associated with steroid use [15,17].

While athletes, predominantly males, have been the primary focus
of investigation among adolescent steroid users [6,19,20] relatively
few national studies have assessed the prevalence of steroid use and
the frequency of steroid use and its association with adverse health
indicators among both male and female adolescents.

Prior studies among adolescents have typically examined the
association between history of steroid use and a single risk behavior
[21]. Though valuable, this approach may markedly underestimate
the range, magnitude and consistency of adverse effects on health
behaviors by not fully capturing the association between steroid use
and multiple health behaviors that may cluster into a “syndrome” of
problem behaviors [22,23]. Assessment of steroid use in conjunction
with a diverse array of health behaviors and adverse health indicators
may provide a more complete picture of the co-occurring risks
associated with steroid use. The objective of this study was to assess
the prevalence of lifetime steroid use and examine the association
between steroid use and other health risk behaviors and adverse health
indicators among U.S. 9th-12th grade students.
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Methods
Procedures and instrument

Data for this study were obtained from the 2011 High School
Youth Risk Behavior Survey (YRBS). YRBS, established in 1991 and
implemented biennially, was designed to monitor priority health risk
behaviors among youths [24]. Details of the YRBS sample design
and survey methodology have been described previously [24]. Each
national survey uses a three-stage, cluster sample design to obtain a
nationally representative sample of US high school students.

Participation in the survey was anonymous and voluntary, and local
parental permission procedures were used. The most recent survey was
conducted in 2011. Students completed a self-administered, computer-
scannable 97-item questionnaire in the classroom during normal school
hours and under the supervision of trained research professionals. In2011,
the total sample size was 15,425 students. For schools administering the
survey, the overall student response rate was 87%.

The primary predictor variable, adolescents’ steroid use, was
assessed with a single item “During your life, how many times have
you taken steroid pills or shots without a doctor’s prescription?”
Respondents who endorsed “any steroid use” were categorized as
“users”. Adolescents also reported frequency of steroid use. Response
options ranged from 0 times, 1-2 times, 3-9 times, 10-19 times, 20-39
times and 40 times or more. Adolescents’ steroid use was categorized
to create a three-level ordinal measure of frequency of steroid use based
on their distribution of responses; non-users, used steroids 1-9 times or
used steroids 210 times. Additionally, the outcomes included several
health indicators from the YRBS, which were clustered conceptually
within five categories: aggression, victimization, substance use, mental
health, and sexual health. Similar to steroid use, frequency of each
health indicator was dichotomized into “yes” or “no.” The Institutional
Review Board at the Centers for Disease Control and Prevention
approved the national YRBS.

Data analysis

Analyses were performed on weighted data to account for the
complex sampling design using SAS 9.3 (SAS/GRAPH 9.3, SAS Institute,
Inc.). Adolescents who omitted indicating a grade level (n=27) were
excluded. Contingency table analyses compared sociodemographic
and other descriptive characteristics among adolescents who did and
did not report a history of steroid use. Summary statistics described
the lifetime frequency of steroid use for males and females separately.
Unadjusted and adjusted logistic regression models were computed
examining adolescents’ history and frequency of steroid use and the
likelihood of other health risk behaviors and adverse health indicators.
Given the limited data available for females, analyses were conducted
separately for males and females. Adjusted models controlled for
racial/ethnic differences and non-response among steroid and non-
steroid users.

Results

Overall, 3.5% (95% CI: 3.1, 4.0) of the sample reported a history of
steroid use. Prevalence was highest among males [4.1% among males
(95% CI: 3.6, 4.7)] versus 2.9% among females (95% CI: 2.2, 3.5%)].

Relative to females, a greater proportion of males were high
frequency users, defined as using steroids 210 times (49.4% vs. 31.3%,
p=0.001) (Figure 1 for the distribution of steroid use by gender). Table 1
presents demographic and other characteristics by adolescents’ history
of steroid use. Overall, no differences in age, grade, race/ethnicity

one to nine times 10 or more times

401

I T Males
" T n=313
| 1 l Females
n=209
g p=0.001
% 20

T T T T
female male female male

Figure 1: Weighted frequency of lifetime steroid use among US high school
students, by gender.

or participation in team sports were observed between users and
non-users. Subsequent analyses were stratified by gender to identify
patterns of associations that might be masked when examining males
and females together. Relative to male non-users, greater proportions
of male steroid users were categorized as Multiple-non-Hispanic
(14.6% vs. 10.4%) and other (11.9% vs. 8.8%). Additionally, a greater
proportion of male steroid users reported participating in team sports
(36.2% vs. 31.1%, p=.04).

Relative to female non-users, greater proportions of female
users were categorized as Multiple-non-Hispanic (14.1% vs. 11.0%)
and Multiple-Hispanic (14.9% vs. 8.9%). No difference in team sports
participation was observed among females (49.0% users vs. 47.3%
non-users, p=0.71).

Table 2 presents unadjusted and adjusted associations between
steroid use and high-risk behaviors and Tables 3 and 4 present similar
analyses stratified by gender. In the unadjusted and adjusted analyses
(Table 2), steroid users among the overall sample were significantly
more likely than non-users to endorse each of the aggression,
victimization, substance use and mental health measures examined.
Of the 30 outcomes assessed, significant differences between steroid
users and non-users were observed for 29 outcomes among the overall
sample.

Tables 3 and 4 present unadjusted and adjusted associations
between steroid use and health indicators as well as frequency of steroid
use and high-risk behaviors among males and females, respectively.
In general, males and females reporting using steroids 1-9 and =10
times were more likely than non-users to endorse high-risk behaviors.
However, being bullied at school was not statistically different among
females reporting using steroids 1-9 times (AOR: 1.6, 95% CI: 0.9,
2.8) and marginally statistically significant among females reporting
using steroids =10 times (AOR: 1.8, 95% CI: 1.0, 3.4). Additionally,
being electronically bullied was not statistically significant among
females reporting using steroids 210 times (AOR: 1.9, 95% CI: 1.0, 3.5).
Condom use at last sex was only significant in adjusted analyses for
males using steroids 1-9 times (AOR: 1.7, 95% CI: 1.1, 2.7).

In both unadjusted and adjusted analyses, frequency of steroid use
among males and females was associated with health risk behaviors.
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L All Respondents Males Females
Characteristic All
Non-users Users ] Non-users Users p Non-users Users P
Age (years)
<14 11.6 11.8 13.4 10.8 13.1 12.8 13.6
15 248 246 26.8 246 243 245 30.9
16 26.1 262 234 0.77 263 232 0.43 262 232 0-40
17 23.9 24.0 231 23.9 26.5 243 18.2
218 13.3 134 13.3 14.4 12.9 12.3 12.1
Grade
o 27.7 274 33.1 27.4 30.2 275 37.4
10t 25.8 25.7 231 0.09 26.1 25.4 0.69 253 19.6 0.1
11 23.9 23.9 255 ’ 23.8 24.0 241 27.9
12t 22.6 23.0 18.3 22.7 20.4 23.2 15.1
Sex
Male 51.6 51.1 60.3 0.005 - - - - - -
Female 48.4 48.9 39.7
Race/ ethnicity
White 56.9 57.4 55.2 57.9 53.6 56.9 57.6
Black 14.1 13.8 11.5 13.3 14.7 14.3 6.5
Multiple-Hispanic 9.2 9.3 9.0 0.12 9.7 5.2 0.002 8.9 14.9 0.016
Multiple-Non-Hispanic 10.8 10.7 14.4 10.4 14.6 11.0 14.1
Other 9.0 8.9 9.9 8.8 11.9 9.0 6.9
Participation in team sports
Yes 41.6 58.3 61.8 022 36.2 31.1 0.04 473 49.0 0.71
No 58.4 41.7 38.2 ’ 63.8 68.9 52.7 51.0

Data are weighted percentages

Table 1: Sociodemographic and other descriptive characteristics among US 9%-12" grade students, by history of steroid use, for all respondents, males and females.

i All Users
Health Indicator
OR (95% ClI) AOR! (95% CI) p?
Aggression
Carried a weapon, past 30 days 6.0 (4.6, 7.8) 5.9 (4.5,7.6) <.0001
Carried a gun, past 30 days 10.8 (8.3, 14.0) 10.6 (8.2, 13.6) <.0001
Carried a weapon on school property, past 30 days 11.4 (8.6, 15.0) 11.4 (8.6, 15.2) <.0001
In a physical fight, past 12 months 6.6 (5.2, 8.4) 6.7 (5.2, 8.5) <.0001
In physical fight on school property, past 12 months 6.9 (5.5, 8.6) 7.0 (5.6, 8.8) <.0001
Victimization
Did not go to school at least 1 day in past 30 days because felt unsafe 7.4 (5.5,9.9) 7.4 (5.5,9.9) <.0001
Threatened or injured with weapon on school property, past 12 months 8.2 (6.2, 10.9) 8.2 (6.3, 10.9) <.0001
Bullied on school property, past 12 months 1.8 (1.4,2.5) 1.8 (1.3, 2.5) .0001
Electronically bullied, past 12 months 2.8 (2.1, 3.6) 2.8(2.1,3.7) <.0001
Physically hurt by boyfriend or girlfriend, past 12 months 6.1(5.1,7.5) 6.2 (5.1,7.5) <.0001
History of forced sex 5.8 (4.4,7.5) 5.7(4.4,7.4) <.0001
Substance use
History of smoking cigarettes 8.0 (5.8, 11.1) 7.9 (5.6, 11.3) <.0001
Smoked cigarettes, past 30 days 7.3(5.6,9.6) 7.2(5.4,9.6) <.0001
History of alcohol use 10.0 (5.7, 17.3) 10.4 (5.9, 18.3) <.0001
Used alcohol, past 30 days 7.5 (5.3, 10.6) 7.9 (5.6, 11.3) <.0001
Drank 5 or more drinks within a couple of hours, past 30 days 6.5 (5.0, 8.5) 6.6 (5.0, 8.8) <.0001
History of marijuana use 8.6 (5.8, 12.8) 9.1 (6.0, 13.9) <.0001
Used marijuana, past 30 days 6.8 (4.9, 9.4) 6.9 (4.9,9.7) <.0001
History of cocaine use 16.7 (12.5, 22.3) 16.7 (12.2,22.9) <.0001
Used cocaine, past 30 days 30.1(22.0, 41.2) 29.7 (21.6, 40.7) <.0001
Mental Health, past 12 months
:stlitv?t(i)ezad or hopeless almost every day for 22 weeks in a row that stopped doing some usual 32(26,3.9) 3.2(2.6,3.9) <0001
Considered suicide 3.6 (2.8,4.7) 3.6 (2.7, 4.6) <.0001
Made a suicide plan 4.3 (3.5,5.3) 4.2 (3.4,5.3) <.0001
Attempted suicide 8.3 (6.4, 10.8) 8.4 (6.4, 11.0) <.0001
Suicide attempt resulted in treatment 14.2 (9.7, 20.8) 14.2 (9.7, 20.8) <.0001
Sexual Health
Sexually experienced 6.0 (4.3, 8.4) 6.3 (4.4, 8.9) <.0001
Had sex, past 3 months 6.6 (4.9, 8.8) 6.9 (5.1,9.4) <.0001
>4 lifetime sexual partners 6.4 (4.9, 8.3) 6.7 (5.3,9.1) <.0001
Used drugs or alcohol before last sex 6.1 (4.4, 8.5) 6.3 (4.5, 9.0) <.0001
Used a condom at last sex 1.3(0.9,1.7) 1.3(1.0,1.8) 0.09

Reference group: non-users; tAdjusted for race/ethnicity; 2Significance level for AOR

Table 2: Unadjusted and adjusted associations between steroid use and health risk behaviors among US 9"-12 grade students, overall.

Fam Med Med Sci Res
ISSN: 2327-4972 FMMSR, an open access journal

Volume 3 + Issue 3 « 1000127




Citation: DiClemente RJ, Jackson JM, Hertzberg V, Seth P (2014) Steroid Use, Health Risk Behaviors and Adverse Health Indicators among U.S.
High School Students. Fam Med Med Sci Res 3: 127. doi: 10.4172/2327-4972.1000127

Page 4 of 7
Steroid Use
Health Indicator Males Females
OR AOR! . OR AOR! .
(95% ClI) (95% ClI) p (95% ClI) (95% Cl) p
Aggression
Carried a weapon, past 30 days 55(4.1,74) 5.4 (4.0,7.3) <.0001 8.2 (5.4,12.5) 8.4 (5.4,13.1) <.0001
Carried a gun, past 30 days 10.3(7.6,13.8)  9.8(7.4,13.0) | <.0001 | 16.5(9.2, 29.5) 19.6 (10.8, 35.3) <.0001
Carried a weapon on school property, past 30 days 9.9(7.5,13.1) 10.2 (7.6, 13.7) <.0001 | 16.1(9.8, 26.5) 16.7 (10.0, 27.9) <.0001
In a physical fight, past 12 months 6.8 (4.7,9.7) 6.7 (4.7, 9.6) <0001 | 6.3(4.5,8.8) 6.6 (4.5,9.7) <.0001
In physical fight on school property, past 12 months 7.0(5.4,9.2) 7.0 (5.3,9.3) <.0001 6.2 (4.2,9.0) 6.9 (4.7, 10.3) <.0001
Victimization
E;i:f‘;t go to school at least 1 day in past 30 days because felt ' g465 144)  93(62,139) <0001 53 (3.4,8.3) 5.2(3.3, 8.3) <.0001
;';'ﬁ;tsene" or injured with weapon on school property, past 12 g 359 125) | 91(6.8,12.2) <0001 6.0 (3.6,9.9) 6.4 (3.8, 10.6) <.0001
Bullied on school property, past 12 months 2.1(1.3,3.2) 2.0(1.3,3.2) 0.002 1.7(1.1,2.5) 1.7(1.1,2.4) 0.008
Electronically bullied, past 12 months 3.8(2.6,5.5) 3.8(2.6,5.5) <0001 = 2.4(1.6,3.6) 2.5 (4.6, 3.8) <.0001
Physically hurt by boyfriend or girlfriend, past 12 months 7.3(5.9,9.0) 7.0 (5.5, 8.8) <.0001 4.8 (3.5,6.6) 5.1 (3.7,7.0) <.0001
History of forced sex 12.3(8.6,17.5) 11.7(8.0,17.0) | <.0001 @ 3.8(2.7,5.3) 4.0 (2.9, 5.6) <.0001
Substance use
History of smoking cigarettes 9.2(5.6,14.9)  89(5.4,146) <0001 6.7 (4.5, 10.2) 6.9 (4.4, 10.9) <.0001
Smoked cigarettes, past 30 days 7.4 (4.9, 11.2) 7.3(4.9,11.1) <.0001 7.0 (4.8,10.1) 6.8 (4.5, 10.0) <.0001
History of alcohol use 10.5(5.3,20.9) 10.6 (5.2,21.3) = <.0001 9.4 (3.4, 25.7) 10.8 (3.4, 35.0) <.0001
Used alcohol, past 30 days 8.6(5.2,14.1) = 9.3(56,155) | <0001 6.3(3.8, 10.4) 6.5 (3.9, 11.0) <.0001
Drank 5 or more drinks within a couple of hours, past 30 days 6.3 (4.3,9.5) 6.7 (4.5, 10.0) <.0001 6.6 (4.7,9.3) 6.4 (4.5,9.2) <.0001
History of marijuana use 9.5(5.8,15.7) = 10.5(6.1,17.8) = <.0001 = 7.6 (4.1, 14.0) 7.9(4.1,15.2) <.0001
Used marijuana, past 30 days 7.4 (5.2,10.5) 7.7(5.2,11.2) <.0001 6.0 (3.5, 10.5) 6.2 (3.5, 10.8) <.0001
History of cocaine use 20.9 (15.2,28.8) 22.7 (15.9,32.2) = <.0001 11.2 (6.7, 18.7) 10.2 (5.9, 17.5) <.0001
Used cocaine, past 30 days 32.1(22.4,45.9) | 34.8(23.7,51.2) | <.0001 24.7 (14.8, 41.2) 22.5(13.3,8.0) <.0001
Mental Health, past 12 months
512: zfozzigzgﬁ%e';srz:mzz Z‘é‘;\r,‘i’ﬁizy for=2weeksinarow 575 g 438) 37(28,46) | <0001 | 3.4(23 5.1) 3.3(2.2,4.9) <.0001
Considered suicide 42(3.1,5.7) 4.2(3.1,5.7) <0001 | 3.5(22,5.6) 3.4(2.1,5.5) <.0001
Made a suicide plan 5.0(3.7,6.7) 5.0 (3.7, 6.9) <0001 | 4.0(2.8,5.6) 3.8(2.7,5.5) <.0001
Attempted suicide 12.2(8.8,16.9) 12.3(8.6,17.4) | <.0001 6.6 (4.1, 10.5) 6.7 (4.2,10.7) <.0001
Suicide attempt resulted in treatment 26.1(15.4,44.2)  25.2(15.6,43.8) | <.0001 8.7 (5.5, 13.7) 9.4 (6.0, 14.9) <.0001
Sexual Health
Sexually experienced 9.9(6.4,15.3) 10.9(6.9,17.2) <0001 | 3.8(2.2,6.3) 3.9(2.3,6.5) <.0001
Had sex, past 3 months 8.8(6.1,12.7) 9.6 (6.6,14.0) | <0001 4.7 (3.0,7.4) 49(3.1,7.7) <.0001
24 lifetime sexual partners 9.6(6.8,13.6) 11.1(7.9,156) & <0001  3.5(2.4,5.3) 40(27(6.1) <.0001
Used drugs or alcohol before last sex 10.0 (6.4,15.4) = 11.0(6.9, 17.4) <.0001 3.8(2.3,6.4) 3.9(2.3,6.6) <.0001
Used a condom at last sex 0.3(0.2,0.5) 0.3(0.2,0.5) 0.09 0.4(0.2,0.7) 0.4 (0.2,0.7) 0.69

Reference group: non-users; Adjusted for race/ethnicity; 2Significance level for AOR

Table 3: Unadjusted and adjusted associations between steroid use and health risk behaviors and adverse health outcomes.

Furthermore, we observed within-gender differences by frequency of use.

Given that the 95% confidence intervals around the estimates
did not overlap, males who reported using steroids =10 times were
markedly more likely than males using steroids 1-9 times to endorse
recently carrying a weapon (AOR: 17.0, 95% CI: 12.2, 23.5), recently
carrying a weapon to school (AOR: 16.9, 95% CI: 11.5, 25.0), history
of cocaine use (AOR: 53.8, 95% CI: 29.8, 97.1), recent cocaine use
(AOR: 69.2,95% CI: 39.7, 120.5) and >4 lifetime sexual partners (AOR:
30.4, 95% CI: 16.4, 56.4). In adjusted analyses among females, those
reporting using steroids =10 times were also more likely to report >4
lifetime sexual partners (AOR: 30.4, 95% CI: 16.4, 56.4). There were no
statistically significant between-gender or within-gender differences by
frequency of steroid use in adjusted analyses for condom use at last sex.

Discussion

This is one of a few studies to examine associations between non-
medically prescribed lifetime steroid use and lifetime frequency of

steroid use with multiple high-risk behaviors and health indicators
among a nationally representative sample of U.S. high school students.
The overall lifetime prevalence of non-medically prescribed steroid use
was 3.5%, which is similar to previous estimates [17,25] Consistent with
other studies [17-19,23,25,26 ] a greater proportion of males reported
steroid use and were more likely to report more frequent use (=10
times). Although steroid use is less prevalent, especially in comparison
to more commonly used drugs such as alcohol and marijuana,17 the
findings suggest that steroid use is associated with multiple health
risk behaviors and adverse health indicators, including aggressive
behaviors, victimization, substance use, mental health issues and sexual
risk behavior, among both males and females. Furthermore, among
males, higher frequency of steroid use was associated with increased
risk for some health risk behaviors and adverse health indicators.

Aggression is widely recognized as being associated with steroid
use [3,26-28]. This study found markedly elevated risk of aggressive
behaviors among both male and female steroid users relative to non-

Fam Med Med Sci Res
ISSN: 2327-4972 FMMSR, an open access journal

Volume 3 + Issue 3 « 1000127



DiClemente RJ, Jackson JM, Hertzberg V, Seth P (2014) Steroid Use, Health Risk Behaviors and Adverse Health Indicators among U.S.

High School Students. Fam Med Med Sci Res 3: 127. doi: 10.4172/2327-4972.1000127

Citation

Page 5 of 7

'SI0IABYSQ S Y)EBY pue asn ploia)s Jo Aousnbaly usemiaq suoneioosse pajsnipe pue pajsnipeun :y ajqer

G0"0>d Je ueoyiubis Ajjeonsiels jou aie sajewsa pap|og *HOV 104 [9A8] 9ouedyIubISy Aloluyie/eoel Joy palsnipy, ‘siesn-uou :dnoib sousieey

10 (5 ‘6'0) 8'L (z'e‘e0) L) 90 (Z1v0)80 | (80‘c0)S0 @ 690 (0z‘90) 1’1 (ezo L | zoo | Lz | (612061 XS }SE| Je WOopuod e pas
X9s
1000> (2'€Sl ‘9'6) G'8¢ | (672S) ‘8'6) 88 2000 (L'LL‘ve)29 | (€6°1°€)¥S | 1000>  (L'€Sl'96)S8e (6725) ‘86)88E| L000> (LML ‘¥E)Z9  (€6°1€E)¥S Ise| 81049 [oyod|e 1o sBnup pasn
1L000"> €000°0
(#°96 ‘v'91) 08 | (L'e¥ ‘8°€L) 942 (G8've)vs | (€2°0€)L¥ | 1L000> (¥9G ‘v'9L) ¥'0e | (Lev‘8€L) vz L000> (S8¥E)¥S | (€2°0€) L+ sioupied [ENXoS SIS v
1000"> 1000"> .
(rog ‘s 9oL (LvE‘SL) 6L (80L°0WS9  (26'9€)2S  1000> (L98'62) 99  (L'vE'e) 6'SL  1000> (801 °0%) §9  (26°9€) 'S sujuou g 3sed xes peq
1000> (€251 ‘96) €8¢ | (2'1S)L ‘6'6) L'8€ 22000 (601 ‘ve)y9 | (26°1€)es | 1000> | (€2S) ‘'96)€8E |(2'LSL '6'6) 28| L000> (601 ‘7€) ¥P9 | (26°L€)€ES paoualiadxa Ajjenxag
YyeaH [enxeg
1000™> 1000"> 1000"> Juswieays
1000> (¥'62°28)GSL | (91E°G L) ¥GL (PeL‘ze)s9 | (Ll '62)8S (2'€9'v'8L) Zve | (579 ‘8'8L) 6'4E (Feve2) gL (0ey ‘28) 88l ur paynsal jJdwape sping
1000>| (8'6L°€9)Z Ll |(F0Z 29 €L L L000> (L6°G2)6F | (€6°G2)8F  1L000> | (062 ‘2°0L) 9L (922 °6°0L) €L | L000> | (€L '8b) L8| (€€l 1S T8 apioins pajdwany
1000°0
000> (€1L°0V L9 | (T Lb) 89 y'ovez  (@y'goe 100> (1'6°THT9  (06°1H)1'9  1000> (§9'S2) 0 | (£9'62) 0% ue(d apioins & Spe
1000>| (96'82)2S (86°'62)€G |€8000 (2G'vL) 2z @ (€6°GL)22  1L000>| (€8°v€)es (eg'ee)es | 1000>| (bS‘02)ee | (Fs0T)ee apIdINS paJapisuod
salIAlloe |ensn awos Bujop paddols
JBU} MOJ B Ul S}9aM gz 10} Aep Aiana
1000> (29%zZOV (69'62) L'y €0000 (g6'9L)oe | (§5°2L)L'e | 1000> | (§6'€2)9¢ (56'c2)9¢ | 1000> | (56'92)8e | (5G6'92)L¢ 1sow|e sssjadoy 10 pes 0s }o4
syjuow z| jsed ‘yjjeaH |e3usy
1000>| (598 ‘¥'22) 0¥ | (8'8°1'G2) 8'6F | LO00> (€82 'G9) o€l |(60€08)8GL L000> (50Z) ‘L'6€) 269 (990 ‘2'2€) 0°€9 | LO00> |(L'62Z ‘0'6) ¥'9L| (€°GZ *L'6) L'GL sAep Og ysed ‘auleo0d pasn
1000> (zev‘L'L) 02z | (§8°'92h) L'¥Z L000> (9LL'9€)S9  (vzL'ev) €L 1000> | (1'26‘862)8€S (028 °0L2) 0Ly L000> (921 °G9) 0L (6°GL‘G9)Z0L 2SN dUIEd09 Jo AI0JSIH
1000>  (LoL‘ze) 2z | (2sh'se) v  1000> (L0L‘Le)9g | (66°1€)GS | 1000> | (61229 v2h | (6L 79 L'LL | 1000> (88°L€)zs | (98°C¢€)TS skep Qg jsed ‘euenliew pasn
1000>| (9°ZLL ‘6'%) L'yZ ((8°9LL ‘8'¥) L'€2) L000> (L1 '82) LS | (6°0L'82) GG  1000> | (292°09)9¢L (60Z°LG)60L | L000>| (9L vv)8s| (89l ‘TH) ¥8 asn euenfuew jo AioysiH
sAep og ised ‘sinoy jo 9|dnod
1000> (¢0Z‘Lv)86 | (G50Z ‘6% L'OL | LO00> (68°0€)2S | (68°2€)es | 1000> (L'8L°2S)26 | (¥SL'8¥) 98 | 1000> (2262 Ly @ (L20€)8Y¥ e UIY)IM SyULIp 810w Jo G sueld
10000 (082°62)06 | (£8262) L6 1L000> (L1L°22) 96 | (80L°L2)¥'S 1000> | (0v2vS)¥LL | (6L °6%)86 | L000> | (8%l ‘0¥ LL (LYl '6¢€) 9L shep 0g ised ‘joyoole pasn
v00 | (Fer‘oL)29 | (LOP L) 0L | L000> (€6¥‘¥'S) 2'GL (962 ‘T¥) 2 LL | L000> | (§8€°'Ge) 'L | (22€'9€)9LL | L000> (02Z‘2v) 96 (L'1Z2'Th)96 asn |oyooje jo AojsiH
1000> (£8L°1G) 66 |(€8L‘¥S)00L LO00> (26°'G€)LS @ (€6°2€)6G | L000> | (€9L°2S)26 | (8GL‘eS)26 | 1000> (26°9¢€)8S | (¥6°L€)6G skep (¢ ised ‘sepeiebio payows
10000 (8GL'G2)z9 | (6GL'G2) €9 1000> (€LL'8¥) ¥ L | (FOLLY)OL 1000> | (L'LL‘2e)6s | (P1‘ee) 29 | 1000> (L0 ‘¥'8)6°GL (L°0E‘88) 29l sapalebio Bunjows jo A10jsiH
asnh aojuelsqng
1000> (€682 LS (e6'82) L'S |1000> (2Ss°L2)ge | (e6‘02)ee | L000> | (862 ‘cLL) gL (g2€ 22L)z0oz| L000> (1'2L‘2€) 29 (€11 '6€)99 X8s pa210} Jo AIoisIH
syjuow g| 3sed ‘puaiyiib
1000> (9%l ‘8S) z6 | (€¥L‘'9G) 68 1L000> (09‘02)sc @ (5602 €€ | 1000> | (€2L'49)66 | (8%l L2 €0l 1000> (62°1€)0s | (922€)0S Jo puaiyhoq Aq uny AjjeaisAud
S0°0 (s€0L) 6L (oc‘o't) 6L [1000> (bv'6L)6C | (Lv'6L)L2 1000>| (92°L2)S¥ (€222 vy | 1000> | (0s‘02)2e | (L'G1g)ee | suuog| ised ‘payng A|lediuosos|q
syjuow
800 | (Fe‘o gt (re‘oL)eL 810 (8260091 | (6260091 2000 (reel) e (ee'el)oz | 6000  (be‘zL) oz | (9e‘21) Lz | 2l ised ‘Auadosd jooyos uo payjing
syjuow g| ysed ‘Apadoud jooyds uo
1000>| (€6z'vQ) LWL | (222'89) 92 1000> (69'v2) Ly | (59°22)8€ 1000>  (6'9L°L8)LLL | (91'€8)Leh 1000> (60L‘GH) 0L (L1 9p) L', | uodesm yum painfu Jo pausiesiyl
ajesun }|aj asnedaq w>mv 0¢ «wma ul
1000> (LzL'9¢€)g9 | (g€L'8e)0L 000> (5292 %y  (SL°22)G¥ | 1000>  (€L1'6'6)L0L | (081 °29)90L 1000> (L€L‘€S)s8 (L'el LG L'g | Aep|ises e ooyos o} o jou pig
uonezIwRdIA
syjuow z| 1sed
1000>| (€L °1e)6es | (10L‘0€)SS L000> (L2h 2P gL (L0L‘2¥) S9 | L000> | (0LL‘eg) 22 | (L0L'98) 2L 1000> (Z0L‘LY)S9 (66T v9 | “Aadoid jooyos uo jyby [eaishyd u|
1000>| (1'22'6Q) 0Ll | (802 ‘4'S)90L [L000> (08'v€)zs | (€27€)0S 1L000> (€1L°L€)S9 (9'1L0v) 89 | 1000> | (211 L9699  (Z'LL0F) 2’9 | suuow g| 3sed by [eoisAyd e u
shep o¢ ised ‘Auadoud
1000>| (z'e€ ‘¥'0L) 98L | (02€‘S'6) ¥'LL |L000> (1€ ‘6°2) 8'GL (€62 L'8) #'SL| LO00> | (0GZ‘SLL) 691 (L'€Z '¥LL)€9L | L000> (26°'6€)09 | (L8'6€)8S |00yos uo uodeam e pale)
1000>| (L'z2'6'el) 9L (G569 °22L)6'8Z|1L000> (672€ ‘8°G) 8¢l (862 '0S) €L | LOOO> | (G562 ‘Z2L) 0ZL (8G2°9ZL)08L LO0O> (9ZPE)L'S | (8L'9€)€S sAep og jsed ‘unb e paiied
1000>| (28l ‘69 €Ll | (08L°69) L'LL L000>| (92L V¥ TL (6L TP VL | 1L000> (SLL'8v)GL | (L1 '6v) 9L | 1000>| (26820 | (L6620 shep og ised ‘uodeam e palied
uoissalbby
vd (19 %S6) oV (19 %S6) ¥0 vd (1D %S6) MoV | (1D %S6) ¥0 vd (10 %s6) ;dov | (1D %S6) ¥Oo od (10 %S6) Mov| (1D %S6) ¥O
sawl} aiow 4o QL sawil} 6-1 sawli} aiow 1o QL sawn 6-1 lojeaipuj yjjesH
sajewa saley

Fam Med Med Sci Res

Volume 3 + Issue 3 « 1000127

ISSN: 2327-4972 FMMSR, an open access journal



Citation: DiClemente RJ, Jackson JM, Hertzberg V, Seth P (2014) Steroid Use, Health Risk Behaviors and Adverse Health Indicators among U.S.
High School Students. Fam Med Med Sci Res 3: 127. doi: 10.4172/2327-4972.1000127

Page 6 of 7

users. In addition, males reporting more frequent steroid use were
more likely than males reporting less frequent use to endorse recently
carrying a weapon on school property. Other studies have reported
increased levels of aggressive behaviors among steroid users and the
increase of aggressive behavior with higher levels of steroid use [3,26-
28]; however, this is the first study, to our knowledge, to report these
findings separately for males and females and to identify gender as an
effect modifier of the relationship between frequency of steroid use and
carrying a weapon at school.

The findings show that adolescent steroid users are more likely to
endorse a diverse set of victimization measures. Although other studies
have reported associations between steroid use and experiencing
violence [16,27], we are unaware of other studies reporting associations
between steroid use and being bullied and feeling unsafe at school.
Further research on the association and pathway between experiencing
violence and bullying and steroid use may benefit future prevention
efforts [29].

Additionally, both male and female steroid users were more likely
to endorse other forms of substance use. A greater frequency of steroid
use was associated with increased likelihood of endorsing a history of
cocaine use as well as recent cocaine use among males but not females.
While other studies have observed associations between steroid use
and substance use [13,16,27], the present findings identify gender as
a potential effect modifier of the relationship between frequency of
steroid use and cocaine use.

Consistent with other studies [26,28,30], elevated depressive
symptomatology and measures of suicidality was associated with
steroid use. However, the present analyses are unable to determine
if mental health status is a determinant of steroid use, associated with
ongoing steroid use, discontinuation of use, or an unmeasured cofactor.

Recently, a spate of media coverage has highlighted high-profile
athletes from a variety of sports who have been penalized for illicit
use of performance enhancing drugs [31-35]. Penalties have included
suspensions, fines, loss of corporate sponsorships, and occasionally,
athletes have been stripped of Olympic metals and denied other awards
[31-35]. However, the repercussions of athletes’ use of performance
enhancing drugs on adolescents’ perceptions of the dangers of
steroid use and their intentions to initiate or continue steroid use are
unknown. In fact, there may be a paradoxical effect of media exposure.
Adolescents may equate steroid use with enhanced performance. Thus,
they may construe the extensive media coverage as an indicator that
even very skilled and talented world-class athletes perceive a benefit
from performance enhancing drugs and are willing to risk significant
sanctions. Thus, rather than dissuading adolescents from initiating
steroid use, adolescents may perceive that the benefits of steroid use
outweigh the potential health risk, sanctions and social opprobrium.
Understanding the impact on media coverage of steroid use in
professional sports on adolescents’ perceptions of steroid-associated
health risk may be critical to designing optimally effective media-based
intervention programs.

Schools, physicians, parents and structural interventions may be
important for preventing steroid use, screening adolescents to identify
users, and addressing its potential adverse consequences. Effective
steroid use prevention strategies have leveraged the influence of peer
leaders and school athletic team coaches to achieve decreases in both
intent to use steroids as well as actual steroid use [36,37]. Furthermore,
schools, social media campaigns, physicians and parents may be
instrumental in increasing adolescents’ awareness of the health hazards
of steroid use and enhancing their ability to make informed decisions.

Physicians should be encouraged to screen adolescents for steroid use,
particularly among high-risk adolescent populations and those who
may be abusing other substances. Additionally, schools and families
should be educated on symptoms of steroid use and potential risk
factors among male and female adolescents. Although schools may
screen athletes for steroid use, the findings from this study highlight
that at least for females, participation in sports was not associated with
use. Therefore, additional screening and prevention programming
would be valuable for this population.

Despite the existence of national and international policies
regulating the non-medical sale, distribution and use of steroids [26,38],
access to and use of steroids remains problematic. Little is known
about the direct impact of legal restraints and anti-doping sanctions
on use of steroids among adolescents. Such policy-level interventions
should be further investigated.

Limitations

These findings should be interpreted in light of the study’s
limitations. Foremost, given that the data are cross-sectional, this
study cannot establish causality. The findings are unable to indicate
whether steroid use is a determinant, antecedent, a consequence of
other risk behaviors, or co-occurs with many health risk behaviors
and adverse health indicators. However, in any case, steroid use may
serve as an important marker for adverse health outcomes among
adolescents. Second, the survey did not collect data on the chronicity
of steroid use, dosing, where steroids were purchased or from whom
were they purchased. Third, the findings are based on adolescents’
self-report and may be subject to socially desirable responding. In
this case, adolescents may under-report their steroid use. Thus, the
actual prevalence of steroid use may be greater than that observed
in this analysis. Conversely, the findings may be subject to extreme
response bias [39]; for example, previous examination of YRBS data
has documented “extreme responding,” whereby adolescents give
extreme responses indiscriminately to both healthy (e.g., exercising
everyday) and high-risk behaviors (e.g., carrying a gun six or more
times in the past month) [39]. Fourth, although other researchers have
dispelled ideas that youth might misinterpret the YRBS question on
steroid use to include types of steroids other than anabolic steroids (e.g.
corticosteroids) [18,40], the wording of the survey question does not
specify the type of steroid use. Lastly, the YRBS is a school-based study,
thus the findings may not be generalizable to out-of-school youth.

Conclusion

This study identified robust and consistent associations
across a diverse range of health outcomes. Steroid use for both males
and females co-occurs with many health risk behaviors and adverse
health indicators and may serve as a marker for high-risk adolescents.
Further research regarding adolescents’ motivations for steroid use
may be important in informing the development of effective media,
clinical, school and parental education and prevention programs.
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