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Abstract
Background—Youth with alcohol or marijuana dependence or disorders (substance use
disorders [SUDs]) are at increased risk of acquiring sexually transmitted diseases (STDs). Sexual
partner characteristics may explain the relationship between SUD and STD.

Methods—Clinical criteria for SUD, clinical STD diagnosis, and sexual partner characteristics
were assessed among 15- to 24-year-old STD clinic attendees between 1999 and 2002 (n = 412).
We used exact logistic regression and path analysis to examine the mediation effect of sexual
partner characteristics (age discordance, incarceration, STD diagnosis, other partners, perceived
alcohol problem, perceived marijuana problem, and a calculated composite measure) on the
relationship between SUD and STD, adjusting for important demographics and condom use.

Results—We found evidence of mediation by partner characteristics on the relationship between
SUD and STD. For the logistic regression analysis, adding the partner characteristic composite
reduced the strength of the association between SUD and STD from a statistically significant odds
ratio of 1.7 (95% confidence interval = 1.0–2.7) to a statistically nonsignificant odds ratio of 1.5
(95% confidence interval = 0.9–2.5). In the path analysis, adding the partner characteristic
composite reduced the significant direct effect of SUD on STD (β = 0.5, P = 0.04) to statistically
nonsignificant effect (β = 0.1, P = 0.2). We estimated that 31% of the total effect of SUD on STD
was attributable to the indirect path through the composite partner characteristic measure.

Conclusions—Even when controlling for demographics and condom use, partner characteristics
partially explained the association between SUD and STD.

Approximately 9 million sexually transmitted diseases (STDs) are acquired each year by 15
to 24 year olds in the United States.1 STDs are more common among youth who use alcohol
or marijuana compared to nonusers.2–4 It follows logically that youth meeting clinical
criteria for alcohol or marijuana dependence or disorders, hereafter referred to as substance
use disorders (SUDs), are also at increased risk of STDs. The few studies considering youth
with SUDs found that STDs are 2 to 8 times more common among youth with SUDs than
youth without SUDs.5–7 Yet, the biobehavioral pathways between SUD and STD are
unclear.
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Sexual partner characteristics (e.g., age discordance, use of alcohol and marijuana, casual)
may be an important link between SUD and STD acquisition. To be considered a mediator
in the pathway between SUD and STD, partner characteristics must meet 3 criteria. First,
partner characteristics must be associated with STD acquisition. Sexual partner
characteristics are strongly associated with STD acquisition.3,8–10 Second, partner
characteristics must be associated with SUD. Having a partner who is new, casual, or uses
alcohol or marijuana is more common among youth with an SUD than youth without an
SUD.11,12 Third, the direct relationship between SUD and STD must be reduced when
partner characteristics are considered. There is surprisingly little consideration of the
potential mediation effect of partner selection on the relation of SUD and STD.

Among 15- to 24-year-old youth attending an urban STD clinic, we assessed whether there
was evidence that the association between SUD and STD was mediated by select sexual
partner characteristics (i.e., STD in past year, ≥5 years age difference, previously in jail,
other partners in past year, perceived alcohol problem, perceived marijuana problem, and a
composite variable). Understanding the relationship between SUDs, STDs, and sexual
partner characteristics will help clarity whether partner characteristics are a potentially
important target for STD preventive interventions.

Materials and Methods
Design and Sample

The current study is a secondary analysis of data from The Relationship of Alcohol, Youth
and Sexually Transmitted Disease Project, an interview and clinical assessment conducted
among men and women aged 15 to 24 years old (n = 448) attending an urban STD clinic in
Pittsburgh, PA.5 For this analysis, we excluded the youth who reported a race other than
Black or White (n = 15) or reported exclusively the same sex relationships in the past year (n
= 21), because the sample sizes in these groups were too small to maintain model stability.
No exclusions were made on the basis of drug or substance use. Institutional Review Board
approval was obtained for the study procedures from the University of Pittsburgh and for
this analysis, from the University of Florida.

Sexually Transmitted Disease
Among all participants, clinical assessment was performed for chlamydia and gonorrhea
(ProbeTec ET system, Becton Dickinson), syphilis (serologic test), genital herpes (viral
culture for suspicious lesions), genital warts (clinical observation), and Trichomonas (wet-
mount microscopy among women only). An individual diagnosed with any of the above
diseases was defined as having a confirmed STD.

Substance Use Disorder
Participants who reported any alcohol or marijuana use in the past 12 months were asked the
questions from a youth-specific version of the Structured Clinical Interview for Diagnostic
and Statistical Manual-IV regarding current (past year) DSM-IV diagnosis of alcohol abuse,
alcohol dependence, marijuana abuse, or marijuana dependence.13 Abuse of and dependence
on other substances were not collected, but less than 5% of participants reported using other
drugs in the previous month.5 For analysis, participants with alcohol or marijuana abuse or
dependence were classified as having an SUD.

Sexual Partner Characteristics
On the basis of the literature about partners and sexual risk,3,8–10,14–17 we included the
following 6 measures of partner characteristics: (1) ≥5 years age discordance, (2) previously
incarcerated, (3) STD diagnosis in the past year, (4) other sexual partners in the past year,

Staras et al. Page 2

Sex Transm Dis. Author manuscript; available in PMC 2013 October 07.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



(5) perceived alcohol problem, and (6) perceived marijuana problem. Participants reported
each characteristic for both their main partner and their most recent, not main partner.
Responses for each partner were considered equally.

A partner was defined as having a perceived alcohol problem if the participant reported that
their partner “needs to cut down his or her drinking,” “has been annoyed by people
criticizing his or her drinking,” “has felt bad or guilty about his or her drinking,” or “has had
to take a drink first thing in the morning to steady his or her nerves or get rid of a hangover.”
A partner was defined as having a perceived marijuana problem if the participant reported
that the partner smokes marijuana daily; approximately half of daily users are clinically
dependent, and daily use is associated with increased sexual risk taking.18,19 Participants
were not asked to report their partners' use of substances other than alcohol and marijuana.
Despite unknown validity as a measure of the partner's actual drug use, participant's
perception of partner drug use is likely a strong predictor of the participant's behavior.20,21

We calculated a simple composite partner characteristic variable that could be incorporated
into clinical practice. For each of the 6 partner characteristics described above, we assigned
a value of 0 to the referent category and 1 to the risk category. For each participant, we
calculated the proportion of the responses in the risk category. This yielded a proportion
ranging from 0 to 1 for each participant; 0 indicated all characteristics that were in the
referent category, and 1 indicated all characteristics that were in the high-risk category. We
divided this proportion into the following 3 broad groups: low (≤0.33), intermediate (>0.33
and ≤0.66), and high (>0.66). Details on assessing the validity of this composite measure
can be found in our previous study.9

Covariates
On the basis of the role of condom use in STD acquisition and variation of condom use by
partner type,9,22–24 we included condom use during last sex as a covariate. We also selected
the following 4 demographic covariates: race, sex, age, and type of medical insurance.25,26

Type of medical insurance was categorized for analysis as any medical insurance (Medicaid
or private insurance) or no insurance. Marital status was not included because 83% of
participants were single.

Statistical Methods
We used logistic regression and path analysis to examine direct and indirect effects between
sexual partner characteristics, SUD, and STD. For unadjusted exact logistic regression, we
used SAS software, version 9.2 (SAS Institute, Inc, Cary, NC). For multivariable (all
covariates) exact logistic regression, we used LogXact software, version 8.0 (Cytel Software
Corporation, Cambridge, MA). Common to models with several covariates,27,28 we found
that the exact permutation distribution for the sufficient statistic was computationally
infeasible to calculate for our multivariable models; therefore, for multivariable models, we
used the LogXact network-based Monte Carlo sampling approach for conditional logistic
regression to estimate unbiased exact confidence intervals (CIs).27,28

We conducted path analyses in Mplus, version 5.2 (Muthén & Muthén, Los Angeles, CA),
as a secondary approach of assessing the direct and indirect associations.29 The model was
built in steps, with each step estimated while controlling for all covariates. First, bivariate
relations were modeled between (1) SUD and STD, (2) partner characteristics and STD, and
(3) partner characteristics and SUD. Second, the bivariate regression paths were modeled
simultaneously. We estimated parameters with minimum variance-weighted least squares
and indirect effects by calculating the product of the regression coefficients for SUD on
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partner characteristics and partner characteristics on STD. We used Sobel's method to
estimate the standard error of the indirect effect.30

Results
Study Population Characteristics

The mean age of the 412 study participants was 20.4 years (2.2 standard deviation), ranging
from 15 to 24 years. Among participants, 48% were male and 59% were Black. The median
number of lifetime sex partners was 10 (range, 1–200) and the median number of partners in
the past year was 3 (range, 1–50). Women were more likely than men to report partners with
risk characteristics including discordant ages (odds ratio [OR] = 2.9, 95% CI = 1.7–4.9),
previously in jail (OR = 5.3, 95% CI = 3.1–9.2), perceived alcohol problem (OR = 1.5, 95%
CI = 1.0–2.3), and perceived marijuana problem (OR = 2.0, 95% CI = 1.3–3.1).

STDs were diagnosed among 27% (113/412) of youth with women and men equally likely
to have an STD (OR =1.1, 95% CI = 0.7–1.7). SUDs were found among 43.2% (178/412) of
the youth: 60 had a marijuana disorder, 56 had an alcohol disorder, and 62 had both
marijuana and alcohol use disorders. SUDs were diagnosed among 34.0% of the women and
53.3% of the men (OR = 0.5, 95% CI = 0.3–0.7).

Association Between SUD and STD
STDs were more common among youth with SUDs (31.5%) than youth who did not have an
SUD (24.4%). Even when adjusting for demographics, individuals with an SUD were 1.8
times (95% CI = 1.2–2.9) as likely as individuals without an SUD to have an STD. Path
analysis also showed a direct effect between SUD and STD (β = 0.5, P = 0.04).

Association Between Partner Characteristics and STD
Youth who reported partners who had an STD in the past year or were ≥5 years different in
age were around 3 times more likely than youth who did not report partners with these
characteristics to be diagnosed with an STD (Table 1). Additionally, we found a linear
relationship between increasing partner composite risk category and the percent of youth
with an STD (Fig. 1). This relationship held when adjusting for demographics and condom
use; compared to youth with low-risk sexual partners, youth with high-risk sexual partners
were 3 times more likely to have an STD diagnosis (OR = 3.4, 95% CI = 1.6–7.0).
Similarly, with path analysis, we found a direct effect between the composite partner
characteristic measure and STD (β = 0.6, P < 0.0001).

Association Between Partner Characteristics and SUD
Youth who reported partners who were previously in jail or had a marijuana problem were
more likely than youth who did not report partners with these characteristics to have an SUD
(Table 2). The largest effect was found for the association between having a partner with a
marijuana problem and having a current SUD (OR = 3.0, 95% CI = 1.9–5.0). When
considering the partner characteristics together as the composite variable, we found a linear
relationship between increasing risk category of the partner characteristic composite and
SUD diagnosis (Fig. 1). Even when adjusting for demographics and condom use, compared
to youth with low-risk sexual partners, youth with high-risk sexual partners were 3 times
more likely to have a current SUD (OR = 3.4, 95% CI = 1.7–6.6). Path analysis also showed
a direct effect between SUD and composite partner characteristics (β = 0.8, P < 0.0001).
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Relation Between STD and SUD Mediated by Partner Characteristics
In both logistic and path analyses, the association between SUD and STD was reduced in
strength and became statistically nonsignificant when adding the composite partner
characteristic measure. In the logistic regression analysis, adding the partner characteristic
composite reduced the strength of the association between SUD and STD from a statistically
significant OR of 1.7 (95% CI = 1.0–2.7) to a statistically nonsignificant OR of 1.5 (95% CI
= 0.9–2.5) (Table 3).

In the path analysis of SUD and STD, adding the partner characteristic composite measure
reduced the significant direct effect of SUD on STD (β = 0.5, P = 0.04) to statistically
nonsignificant effect (β = 0.1, P = 0.2). The indirect effect suggests that 31.2% of the total
effect of SUD on STD is attributable to the indirect path through composite partner
characteristics (indirect effect = 0.040, P = 0.012).

Some of the separate partner characteristics also mediated the association between SUD and
STI (Table 3). We found the largest reduction in the OR between SUD and STD when
adding having a partner previously in jail separately to the model (OR = 1.3, 95% CI = 0.8,
2.2) (Table 3). In path analysis, we did not find evidence of an indirect effect between SUD
and STD when considering any of the partner characteristics separately.

Discussion
Even when controlling for demographics and condom use, we found that partner
characteristics mediated the association between SUD and STD. This finding emphasizes
the need to consider characteristics of both sexual partners in evaluation of STDs, especially
among youth with SUDs. STD prevention among youth with SUDs is a substantial public
health problem because among 18 to 25 year olds in the United States, 17.2% are abusing or
dependent on alcohol and 5.6% are abusing or dependent on marijuana.31 The current study
shows that selection of riskier partners by youth with SUDs is one explanation of why youth
with SUDs are at increased risk of STD acquisition.

Our finding of a significant mediation of the association of SUD and STD by partner
characteristics expands previous studies that have reported either direct effects of SUD and
partner selection or partner selection and STD.9,12,16,32–37 SUDs may cause riskier partner
selection because youth with SUDs are more likely than youth without SUDs to be using
alcohol or marijuana before sex.12 Substance use before sex increases the probability of
having sex with a new or casual partner, and may increase the probability of having
unprotected sex with that partner.32–37

The composite measure of partner characteristics may be superior to considering each
measure alone because it provided a comprehensive view of overall sexual risk of the
partner, may present a more realistic representation of partner risk, and was consistently
important for each direct and indirect effect. Furthermore, the composite partner
characteristic accounted for one-third of the variance in the association between SUD and
STD.

This study has 4 important limitations. First, because the current study is cross-sectional, we
could not assess the temporal sequence. Second, because our study was a secondary
analysis, we were restricted to available data. Specifically, we could not assess substances
other than alcohol or marijuana, or consider participants reporting exclusively same sex
partnerships. Third, partner characteristics might not be accurate because they represent the
participant's perception.38,39 Fourth, participants might have come to the STD clinic because
their partner was diagnosed with an STD. This potential selection bias could not account for
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the entire mediation effect observed because the report of partner's STD did not significantly
mediate the association between SUD and STD.

This study has 4 important strengths. First, STDs among adolescents were diagnosed
clinically as opposed to relying on self-report that may underestimate STDs because of
social desirability bias in reporting and undiagnosed diseases.40 Second, the formal clinical
assessment of SUDs limits diagnosis bias because all participants are evaluated uniformly.
Third, we considered several partner characteristics, including a previously validated
composite.9 Fourth, we found similar conclusions with 2 statistical methods (logistic
regression and path analysis).

This study highlights the need for physicians and public health professionals to consider
partner characteristics for STD detection and prevention, particularly among youth with
SUDs. Partner characteristics can be routinely evaluated in physician offices with the
composite measure used in this study. Moreover, substance use treatment centers should
consider incorporating messages explaining partner risk markers into their STD prevention
programs.
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Figure 1.
Proportion of youth with sexually transmitted diseases or substance use disorders for each
partner composite risk category. n indicates the number of youth in each partner composite
risk category.
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Table 1
Associations Between Sexual Partner Characteristics and Sexually Transmitted Disease
Diagnosis

Diagnosis of Sexually Transmitted Disease

With to Without Characteristic Adjusted*
Odds Ratio

In Those With
Characteristic % (n)

In Those Without
Characteristic % (n)

OR 95% CI

Partner characteristics

 STD in past year 46.2% (119) 19.1% (204) 3.4 2.0–5.7

 ≥5-yr age difference 44.9% (98) 23.3% (296) 2.6 1.6–4.5

 Previously in jail 35.8% (123) 23.2% (233) 1.6 0.9–2.5

 Had other partners in past year 26.9% (234) 22.3% (94) 1.2 0.8–2.6

 Perceived alcohol problem 29.4% (194) 26.7% (206) 1.2 0.8–1.9

 Perceived marijuana problem 31.5% (143) 26.1% (257) 1.0 0.7–1.7

*
Adjusted for race, age, sex, and medical insurance.

%
indicates percent with STD with given characteristic; n, total number of adolescents in each group; OR, odds ratio; CI, confidence interval; STD,

sexually transmitted disease.
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Table 2
Associations Between Sexual Partner Characteristics and Substance Use Disorder

Substance Use Disorder

With to Without Characteristic Adjusted*
Odds Ratio

In Those With
Characteristic % (n)

In Those Without
Characteristic % (n)

OR 95% CI

Partner characteristics

 STD in past year 43.7% (119) 38.7% (204) 1.4 0.8–2.3

 ≥5-yr age difference 46.9% (98) 42.2% (296) 1.6 0.9–2.7

 Previously in jail 42.3% (123) 40.8% (233) 1.8 1.0–3.0

 Had other partners in past year 46.2% (234) 43.6% (94) 1.1 0.7–2.0

 Perceived alcohol problem 46.3% (201) 40.3% (211) 1.4 0.9–2.2

 Perceived marijuana problem 55.2% (145) 36.7% (267) 3.0 1.9–5.0

*
Adjusted for race, age, sex, and medical insurance.

%
indicates percent with substance use disorder with given characteristic; n, total number of adolescents in each group; OR, odds ratio; CI,

confidence interval; STD, sexually transmitted disease.
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Table 3
Mediation of Association Between Substance Use Disorder and Sexually Transmitted
Disease Diagnosis by Each Partner Characteristic

Adjusted* Odds Between SUD and STD Diagnosis

Model Adjusted For OR 95% CI

Demographics and condom use only 1.7 1.0–2.7

Partner characteristic composite 1.5 0.9–2.5

 Each partner characteristic separately

 Partner had an STD in past year 1.7 0.9–3.0

 ≥5-yr age difference between partners 1.6 1.0–2.8

 Partner previously in jail 1.3 0.8–2.2

 Partner had other partners in past year 1.8 1.0–3.1

 Perceived partner alcohol problem 1.6 1.0–2.7

 Perceived partner marijuana problem 1.7 1.0–2.8

*
Adjusted for race, sex, medical insurance, age, and condom use last sex.

Each partner characteristic was entered into the model of SUD and STD separately.

OR indicates odds ratio; CI, confidence interval; STD, sexually transmitted disease; SUD, substance use disorder.
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