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Abstract:
Background

Methamphetamine use can alter judgment and decision-making processes leading to sexually
risky behaviors, such as unplanned unprotected sex, that may lead to sexually transmitted
infections (STIs) including HIV. Thus, the objective of this study is to identify associations
between HIV/STI testing and sexual violence among adolescents in the U.S. with and without a
history of methamphetamine use.

Methods

We performed a cross-sectional analysis of the Youth Risk Behavior Survey System (2015-2019)
to investigate associations between HIV/STI testing and sexual violence methamphetamine use
among U.S. adolescents. We estimated prevalence of use by sociodemographic factors and
calculated odds ratios, via logistic regression, to measure the associations between the variables
of interest.

Results

Adolescents with methamphetamine use were more likely to complete HIV/STI testing
compared to those who didn’t. Furthermore, in those who reported methamphetamine use,
females were six times more likely, and males were ten times more likely to experience sexual
violence compared to their counterparts without a history of methamphetamine use. Our study
also found that the prevalence of methamphetamine use was higher among all groups of
adolescents of Native American ancestry.

Conclusion

HIV/STI testing was significantly higher in adolescents who used methamphetamine than those
who didn’t use it and were more likely to experience sexual violence; however, further research
is needed to investigate potential interventions to reduce methamphetamine usage in U.S. high
school students.
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1.0 Introduction:

According to Zapata et al,' between 5-10% of high school students self-report lifetime MA use.
The frequent use of MA often leads to a decline in psychological, social, and physical health,
with the severity of this decline increasing in proportion to the dosage taken.? Adolescence is a
critical period for evaluating MA use due to its impact on lifelong behaviors.® Adolescent brains
are particularly vulnerable to MA, regardless of dosage or duration,* potentially exacerbating
impulsivity and risk-taking which may lead to such behaviors as unprotected sex, early sexual
initiation, and inconsistent use of condoms and other barrier contraception.>® Consequently,
these behaviors increase the risk for contracting Human Immunodeficiency Virus (HIV) among
other Sexually Transmitted Infections (STIs)’—with HIV rates being six times higher among
individuals who reported MA use alone compared to other substances.® In 2016, approximately
30% of U.S high school students reported being sexually active, and among those youth, 43%
had not used a condom during the last time they engaged in sexual intercourse.’ In light of both
HIV and STI rates and the prevalence of sexual risk behaviors reported among youth, several
clinical guidelines recommend testing youth for HIV and other STIs.!” Despite these
recommendations, adolescents and young adults have relatively low rates for testing.'”

A study published in 2008 assessed the association between MA use and sexual behavior among
adolescents using data from 1993-2003 Youth Risk and Behavior Surveillance System
(YRBSS)!;however, we found no studies that have documented the association of MA use and
sexual violence using the YRBSS since that time. Thus, the purpose of this study was to update
the literature regarding sexual violence and MA use among adolescents in the U.S. and expand
what is known about the relationship between MA use and HIV/STI testing among this group
using data extracted from the Youth Risk and Behavior Surveillance System.

2.0 Materials and Methods

2.1 Data source

We performed a cross-sectional analysis of sexual violence and HIV/STI testing among U.S.
adolescents reporting having used MA and those who haven’t using data extracted from the 2019
Youth Risk Behavior Surveillance Survey (YRBSS) National, State, and District Combined
Datasets from 2015 to 2019.!! The YRBSS includes national, state, territorial and freely
associated state, tribal government, and local school-based surveys that monitor priority health
risk behaviors of representative samples of 9th through 12th-grade students in public and private
schools in the US.!! These surveys are conducted every two years, usually during the spring
semester. In addition, the YRBSS monitors health-related behaviors plus sexual identity and sex
of sexual contacts.!! The methodology used in this study was submitted for ethics review via an
institutional review board, but was determined to be non-human subjects research.

2.2 Questions items

Respondents were classified as having used MA if they responded “1 or more times” to the
following: “During your life, how many times have you used methamphetamines (also called
speed, crystal meth, crank, ice, or meth)?”. Respondents were categorized as never had used MA
if they responded “0 times” to the above question. Respondents were classified as having been
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tested for HIV/STD if they responded “Yes” to either of the following questions: “Have you ever
been tested for HIV, the virus that causes AIDS?” or “During the past 12 months, have you been
tested for a sexually transmitted disease (STD) other than HIV, such as chlamydia or
gonorrhea?”” Respondents were classified as having experienced sexual violence if they
responded “Yes” to the following question: “Have you ever been physically forced to have
sexual intercourse when you did not want to?” or if they responded “1 or more times” for the
following questions: “During the past 12 months, how many times did anyone force you to do
sexual things that you did not want to do?” or “During the past 12 months, how many times did
someone you were dating or going out with force you to do sexual things that you did not want
to do?”. Respondents were categorized as never having experienced sexual violence if they
responded “No” or “0 times” to the above questions. Pre-coded race categories were used in this
study: American Indian/Alaska Native, Asian, Black or African American, Hispanic/Latino,
Native Hawaiian/Other Pacific Islander, White, Multiple Races (Non-Hispanic). Data extracted
also included sociodemographic variables. Missing data were excluded from the analysis.

2.3 Statistical analysis

Statistical analyses were performed on HIV/STI testing and sexual violence using Stata 16.1
software. Sample weighting was provided by the YRBSS. We then calculated prevalence
estimates and corresponding 95% confidence intervals to describe sociodemographic variables
among adolescents who used MA and those who have not. Multivariate logistic regression
models were then constructed to assess the adjusted odds ratio for HIV/STI testing, and
experience sexual violence. The regression models were controlled for age, gender, and race. We
checked for interactions between MA use and gender and reported as needed.

3.0 Results

3.1 Sociodemographic Variables

Among the included participants (n = 40,722), the prevalence of MA use was 2.57% (n=1,235;
Table 1). By ethnoracial groups, MA use was highest among respondents reporting as Hispanic
(n=427) followed by White (n=374) and Black/African American. Among participants with MA
use, approximately 65% were between the age of 15-17 (Table 1), with a majority being male
(61%; n=757).

3.2 HIV/STI Testing & Sexual violence

Our results showed the likelihood that participants who tested for HIV/STIs given MA use was
significantly higher than those reporting no MA use (AOR 3.05; 95%CI: 1.46 - 6.36; Tables 2
and 3). Prevalence of testing for HIV/STIs was higher among participants with MA use (29.44%;
95%CI: 25.49 - 33.72) as compared to those without MA use (9.89%; 95%CI: 9.20 - 10.63).
Among respondents reporting MA use, the prevalence of sexual violence was higher (49.23%;
95%CI: 44.89 - 53.58) than in those without MA use (11.57%; 95%CI: 10.90 - 12.27). When
considering MA use in relation to ethnicity, the occurrence of sexual violence was more
prevalent among individuals of American Indian/Alaskan Native and Pacific Islander/Hawaiian
Native descent (71.78%; 95%CI: 33.49 - 92.7). The prevalence of sexual violence among males
given MA use was higher than those without MA use (42.78%; 95%CI: 37.72 - 48.00). The
prevalence of sexual violence among females given MA use was higher than those without MA
use (58.52%; 95%CI: 51.63 - 65.09). Due to the interaction between gender and MA use, the
likelihood of MA use for males was 12.13 (95%CI: 9.46 - 15.57) and the likelihood for females



was 6.00 (95%CI: 4.49 - 8.02) among respondents who experienced sexual violence (Table 4).

4.0 Discussion

Our findings showed that respondents using MA were more likely to complete HIV/STI testing
and are at more risk of experiencing sexual violence than those with no MA use. Overall,
females were more likely to experience sexual violence with and without MA use; however,
males who used MA were 12 times more likely to experience sexual violence than those who
didn’t use MA and females were 6 times more likely to experience sexual violence than those
with no MA use. This is the first study to date that identified associations between HIV/STI
testing and sexual violence among adolescents with MA use among a nationally representative
sample.

Youth MA use is a critical national public health problem, with 7.6% of US high school
students' reporting ever using MA, translating to more than 1 million adolescents nationwide.
Almost half of the youth ages 18-24 living with HIV in the U.S. do not know that they are
infected.!? Yet, our results indicate that HIV testing rates are low and other research shows!® they
are not increasing among the adolescent population regardless of sexual behavior, race/ethnicity,
and gender. Our study also identified that the prevalence of HIV/STI testing in adolescents with
MA use is significantly higher than those who don’t use MA. Aligned with our results, another
study found that people who use MA may be at higher risky for engagement in various sexual
risk behaviors.’ The positive association between MA use and sexual risk behaviors may be due
to the belief that MA enhances the sexual experience, as suggested in studies that have explored
reasons and personal motivations for MA use with men who have sex with men (MSM)!'*!> and
heterosexual adults.'® The transmission of HIV/STIs has been associated with alcohol or drug
use before sexual intercourse.'”

According to a study by Yen,'® people with a history of MA use are more likely to engage in
unplanned sex under the influence of alcohol as compared to those without MA use. A similar
study also documents that the likelihood for adolescents engaging in most sexual risk behaviors
examined tended to increase with a higher frequency of MA use.’ The relationship between MA
use among adolescents and sexual risk behaviors may be a result of perceived enhancement in
sexual experiences while intoxicated."

While MA use has a reputation for inducing aggressive and violent behaviors, many individuals
who use MAs appear to have developmental histories of physical and sexual abuse.?’ A study
published by Leslie et al>! documented a significant association between MA-related aggression
and recurrent risky simultaneous methamphetamine and alcohol use. Our findings suggest a
strong association between adolescents with a history of MA use and the likelihood of
experiencing sexual violence as compared to those with no MA use. Further, we found out that
male and female adolescents who used MA were more likely to experience sexual violence than
those with no MA use which has been reported in other research. The sexual characteristics
associated with MA use may result in more frequent sexual experimentation which may lead to
increased risk of HIV/STIs and unwanted teenage pregnancy.?® Thus, effective, culturally
appropriate education for adolescents about MA and treating MA-dependent adolescents may be
an alternative to reduce the spread of HIV/STIs.
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Limitations

Limitations to our study included the possibility of response bias as the data was self-reported.
The YRBSS overall response rate between 2015-2019 was roughly 60% which is sufficient but
may affect overall generalization. Within the data, we found that respondents under the age of 12
reported unusually high rates of methamphetamine use; however, the total number of individuals
in this category is extremely small—accounting for only 0.26% of the sample and has a very
limited impact on our findings. Further, as this is a cross-sectional analysis, causal inferences
cannot be determined— only correlations. Strengths of using YRBSS include the large sample
size and robust sampling techniques making this an appropriate dataset for our study.

5.0 Conclusion

Our findings suggest that adolescents with MA use were more likely to test for HIV/STIs as
compared to those who don’t use MA. Moreover, American Indian/Alaskan Native and Native
Hawaiian/Pacific Islander adolescents were at a higher risk for MA use and were more likely to
experience sexual violence. We identified a significant association between MA use and violent
and sexually risky behaviors; a factor that likely contributes to higher rates of HIV/STIs among
adolescents who use MA. Although participants who used MA had higher rates of HIV/STI
testing, our study suggests greater efforts are warranted to prevent and reduce amphetamine
usage in adolescents.



6.0 Tables

Table 1. Sociodemographic factors in adolescents with and without a history of

methamphetamine use (n=1,235)

Methamphetamine Use
Have never used Have used

Total (n=40,722) (n=1,235)
Sociodemographic variable No. (%) No. (%) No. (%)
Age (years)
0-12 140 (0.26) 58 (39.83) 82 (60.17)
13 61 (0.08) 49 (77.95) 12 (22.05)
14 5067 (11.09) 4961 (98.62) 106 (1.38)
15 10313 (25.35) 10075 (98.05) 238 (1.95)
16 10806 (25.28) 10522 (97.8) 284 (2.2)
17 10107 (23.97) 9821 (97.33) 286 (2.67)
18+ 5260 (13.97) 5043 (96.06) 217 (3.94)
Race
American Indian/Alaskan Native 411 (0.57) 383 (91.87) 28 (8.13)
Asian 1835 (4.1) 1800 (98.21) 35(1.79)
Black or African American 6037 (12.77) 5848 (96.99) 189 (3.01)
Hispanic/Latino 11362 (23.66) 10935 (96.67) 427 (3.33)
Native Hawaiian/ Pacific Islander 263 (0.59) 245 (91.97) 18 (8.03)
White 18911 (53.42) 18537 (98.23) 374 (1.77)
Multiple Races (Non-Hispanic) 2117 (4.9) 2058 (96.33) 59 (3.67)
Gender
Female 21174 (49.7) 20760 (98.26) 414 (1.74)
Male 20429 (50.3) 19672 (96.76) 757 (3.24)

Response rates vary by sociodemographic item inclusion.




Table 2. Prevalence of HIV/STI testing, alcohol or drug use before sexual intercourse, and sexual
violence behaviors in adolescents with and without a history of methamphetamine use (n = 1,235)

Have never used Have used
n = 40,722 n=1,235
% (95% CI) % (95% CI)

Testing for HIV/STD
Yes

9.89 (9.20-10.63)

29.44 (25.49-33.72)

Experienced Sexual Violence

Yes

11.57 (10.90-12.27)

49.23 (44.89-53.58)




Table 3. Prevalence of HIV/STI testing and sexual violence in adolescents with and without a history of methamphetamine use. (n = 1,235).

Methamphetamine Use
Have never used Have used
n= 40,722 n=1,235
Experienced Sexual
HIV/STI Testing Experienced Sexual Violence HIV/STI Testing Violence
Have never Have never Have Have never Have never Have
tested Have tested | experienced experienced tested Have tested | experienced = experienced
Race | |
American
Indian/Alaskan | 84.20 (78.91- 15.80 (11.63- | 86.14 (80.40-  13.86 (9.60- | 75.34 (51.77- 24.66 (10.31-| 43.29 (18.94- 56.71 (28.63-
Native 88.37) 21.09) 90.40) 19.60) 89.69) 48.23) 71.37) 81.06)
91.64 (89.72-  8.36(6.77- | 92.57 (90.29- 80.47 (43.30- 19.53 (4.31- | 48.93 (26.57- 51.07 (28.28-
Asian 93.23) 10.28) 94.34) 7.43 (5.66-9.71) 95.69) 56.70) 71.72) 73.43)
Black or African | 84.42 (81.61- 15.58 (13.13- | 89.32 (87.87-  10.68 (9.39- | 67.85(58.29- 32.15(23.87-| 47.00 (38.76- 53.00 (44.60-
American 86.87) 18.39) 90.61) 12.13) 76.13) 41.71) 55.40) 61.24)
90.00 (88.70- 10.00 (8.82- | 88.32 (87.19- 11.68 (10.64- | 68.61 (61.64- 31.39 (25.16-| 48.57 (40.74- 51.43 (43.53-
Hispanic/Latino 91.17) 11.30) 89.36) 12.81) 74,84) 38.36) 56.47) 59.26)
Native Hawaiian/| 89.42 (84.59- 10.58 (7.14- | 87.38 (81.80-  12.62 (8.57- | 69.44 (28.24- 30.56 (7.08- | 28.22 (7.22- 71.78 (33.49-
Pacific Islander 92.86) 15.42) 91.43) 18.20) 92.92) 71.76) 66.51) 92.78)
91.61 (90.84-  8.39 (7.68- | 88.28 (87.23- 11.72 (10.73- | 70.98 (62.86- 29.02 (22.06- | 58.63 (50.38- 41.37 (33.57-
White 92.32) 9.16) 89.27) 12.77) 77.94) 37.14) 66.43) 49.62)
Multiple Races | 87.64 (85.03- 12.36 (10.15- | 85.18 (83.12-  14.82 (12.97- | 74.03 (54.45- 25.97 (12.83-| 46.35 (30.85- 53.65 (37.41-
(Non-Hispanic) 90.79) 14.97) 87.03) 16.88) 87.17) 45.55) 62.59) 69.15)




Table 4. Adjusted odds ratios (AORs) of HIV/STI testing, alcohol or drug use, and sexual violence
behaviors in adolescents with and without a history of methamphetamine use (n = 1,235).

No interaction

AOR (95% CI)

Gender Interaction Present

Male Female

AOR (95% CI) AOR (95% CI)

Testing for HIV/STD

Experienced Sexual Violence

3.05 (1.46-6.36)

12.13 (9.46-15.57) 6.00 (4.49-8.02)

Models adjusted for age, race, and sex

10
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