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ABSTRACT. Objective: The purpose of this study was to evaluate 
associations between prescription drug misuse (PDM) and sexual risk 
behaviors (SRBs) among adolescents and emerging adults. Method: In 
a hospital emergency department, 2,127 sexually active 14- to 20-year-
olds (61% female) reported on past-year alcohol use severity (using the 
Alcohol Use Disorders Identifi cation Test–consumption [AUDIT-C]), 
cannabis use, PDM (n = 422), and SRBs (inconsistent condom use, 
multiple partners, intercourse following alcohol/other drug use). Results:
Bivariately, AUDIT-C score, cannabis use, and PDM of stimulants, opi-
oids, and sedatives were positively associated with each SRB. Because 
many participants reported PDM for multiple drug classes (i.e., seda-
tives, stimulants, opioids), participants were categorized as (a) no PDM 
(n = 1,705), (b) PDM of one class (n = 251), (c) PDM of two classes (n = 
90), or (d) PDM of three classes (n = 81). Three hierarchical logistic re-

gression models evaluated the associations of number of classes of PDM 
with SRBs separately, after accounting for demographics (age, gender, 
race), AUDIT-C score, and cannabis use. Adding PDM statistically 
improved each model beyond what was accounted for by demographics, 
alcohol, and cannabis use. For inconsistent condom use and substance 
use before sex, PDM of one, two, or three classes was signifi cantly as-
sociated with increased odds of these SRBs. PDM of two or three classes 
was associated with increased odds of reporting multiple partners. Con-
clusions: Findings suggest that PDM, especially poly-PDM, may be a 
pertinent risk factor for SRBs among youth. Event-based research could 
further evaluate how PDM, as well as other substance use, is related to 
SRBs at the event level in order to inform interventions. (J. Stud. Alcohol 
Drugs, 75, 259–268, 2014)
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SEXUAL RISK BEHAVIORS (SRBs; e.g., inconsistent 
condom use, multiple partners, substance use before 

sex) among adolescents (those approximately 12–17 years 
old) and emerging adults (those 18–25 years old) comprise 
an important public health concern in that they are related to 
increased risk of acquiring human immunodefi ciency virus 
(HIV) and sexually transmitted infections (STIs) (Centers 
for Disease Control and Prevention [CDC], 2011; Kotchick 
et al., 2001). This is concerning given that 25% of new HIV 
infections occur in young people ages 13–24, with this age 
group representing the second highest annual incidence 
rate (CDC, 2012a, 2012b). Further, in 2009 those aged 
15–29 accounted for 39% of new HIV infections while only 
comprising 21% of the U.S. population (CDC, 2011). Also 

concerning, 15- to 24-year-olds account for half of new 
STIs, and the incidence of both chlamydia and gonorrhea in 
this age group has increased in recent years (CDC, 2012a, 
2012b).
 National surveys of high school students indicate that 
one half have ever had sexual intercourse, about one third 
are currently sexually active, and of those sexually active, 
60% did not use a condom during their last intercourse 
(CDC, 2010). In a national survey of young adults, 29% 
used condoms none of the time, 31% used condoms some 
of the time, and 40% used condoms most/all of the time in 
the past year (Gillmore et al., 2011). Rates of SRBs tend to 
peak during emerging adulthood (Arnett, 1992, 2000; Dari-
otis et al., 2008). Similarly, substance use is often initiated 
during adolescence and peaks during emerging adulthood 
(Arnett, 2000, 2005; Stone et al., 2012; Substance Abuse and 
Mental Health Services Administration [SAMHSA], 2011). 
Alcohol and other drug use have been associated with SRBs 
in samples of young people at both the global level, perhaps 
refl ecting problem behavior theory (Donovan, 1996; Jessor, 
1982) in which risk behaviors tend to cluster, and the event 
level (Bonar et al., in press; Brown and Vanable, 2007; Bry-
an et al., 2007, 2012; Ellickson et al., 2005; Hendershot et 
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al., 2010; Kiene et al., 2009; Nkansah-Amankra et al., 2011), 
likely refl ecting contextual infl uences and acute intoxication 
that may affect decision making related to SRBs.

Prescription drug misuse and sexual risk behaviors

 Rising rates of prescription drug misuse (PDM) have 
created a recent public health concern among adolescents 
and young adults because many prescription drugs are used 
more frequently than other illicit drugs, except for marijuana 
(Johnston et al., 2012b). Although defi nitions vary across 
studies (Becker et al., 2008; Boyd et al., 2009; SAMHSA, 
2010), in general (and as it is used in this research), PDM 
refers to using prescription substances to get high, taking 
others’ prescriptions, or taking more than what is prescribed 
to an individual. Recent data indicate that lifetime and past-
year prevalence for PDM generally increases throughout 
adolescence and emerging adulthood, with past-year preva-
lence ranging from 6.7% for 14- to 15-year-olds to 12.4% 
for 21- to 25-year-olds (lifetime prevalence is 9.2% and 
30.2% for these age groups, respectively; SAMHSA, 2012).
 Further, in a review of studies of adolescents (generally 
ages 12–17, including some 18-year-olds in high school), 
the prevalence of PDM differs across samples and by drug 
classes; estimates range from 2% to 14% for “pain relievers,” 
1% to 3% for stimulants, 1% to 3% for sedatives, and 0.4% 
to 3% for tranquilizers (Young et al., 2012). Similarly, data 
from Monitoring the Future also show variations in past-year 
PDM across substances for young adults (19–28 years old) 
and college students. For example, 9.8% of college students 
and 6.6% of young adults reported using Adderall in 2011, 
and 1.7% and 3.2%, respectively, reported sedative use 
(Johnston et al., 2012b). In line with theory and research, 
school, community-based, and national survey studies have 
begun to demonstrate that PDM among youth is associ-
ated with negative consequences (e.g., school dropout, de-
creased academic performance, and delinquency) and other 
substance-related risk behaviors (e.g., other substance use, 
co-ingestion of PDM and other drugs; McCabe et al., 2012; 
Young et al., 2012).
 Very little is known about the role of PDM in SRBs 
among young people, and prior work in this area has fo-
cused on college students only. For example, among college 
students, PDM and lifetime sexual activity were associated 
(Ford and Arrastia, 2008; McCabe, 2005). Benotsch et al. 
(2011) reported that 35.6% of their college student sample 
endorsed lifetime PDM (defi ned as using a prescription 
medication without a doctor’s prescription), and 22.2% 
reported PDM in the past 3 months. Compared to those 
without lifetime PDM, those with lifetime PDM were signifi -
cantly more likely to report having multiple sexual partners 
(23.2% vs. 10.1%), unprotected sex (51.3% vs. 22.2%), sex 
after “having too much to drink” (53.9% vs. 23.6%), and sex 
after using drugs (32.4% vs. 8.3%). On average, those with 

lifetime PDM reported signifi cantly more sexual partners 
and unprotected sex acts during the past 3 months.
 These previous studies provide a foundation for under-
standing the relationships between PDM and SRBs among 
college students; however, additional data from broader 
samples of adolescents and emerging adults are needed to 
understand this phenomenon and target intervention de-
velopment and delivery for young people. Because most 
18- to 24-year-olds are not enrolled in traditional colleges 
and many young people drop out of high school (National 
Center for Education Statistics, 2011, 2012), research and in-
terventions must address young people in other settings. One 
promising venue to gain information about diverse popula-
tions of young people is the hospital emergency department 
(ED).
 EDs are a common location of contact and intervention 
for young people who use substances (Bernstein et al., 2009; 
Ehrlich et al., 2010; Monti et al., 1999, 2007; Walton et al., 
2010), and young people in the ED also have high rates of 
SRBs. For example, in 14- to 18-year-olds in the ED, Walton 
et al. (2011) found that among the 60% who were sexually 
active, 43% had multiple partners, 55% reported inconsistent 
condom use, and 15% used alcohol and/or other drugs be-
fore sex in the past year. Similarly, in an urban ED, among 
14- to 24-year-olds with a history of drug use, Bonar et al. 
(in press) found that 95% were sexually active, 30% had a 
lifetime STI, and in the past month, 30% had multiple sexual 
partners, 55% reported inconsistent condom use with regular 
partners, and 27% reported inconsistent condom use with 
casual partners. Both of these studies also reported positive 
relationships between alcohol, cannabis, and other illicit 
drugs and SRBs but did not report on PDM.
 Considering the dearth of knowledge regarding PDM and 
SRBs in young people, the present study addresses a gap in 
the literature by evaluating these relationships among 14- to 
20-year-old patients presenting to an ED. We hypothesized 
that PDM would be associated with increased odds of report-
ing SRBs. We also expected that PDM would account for ad-
ditional risk, beyond alcohol and cannabis use, adolescents’ 
two most frequently used substances (Johnston et al., 2012a). 
Given the varying pharmacology of these prescription drugs, 
we examined whether PDM from different classes (e.g., 
sedatives, opioids, stimulants) was differentially related to 
SRBs among youth. Further, we expected that use of mul-
tiple classes of prescription drugs would be associated with 
increased odds of SRBs.

Method

Study setting and design

 The present study involves a secondary analysis of 
screening data collected in an ED-based randomized con-
trolled trial of youth who engage in underage risky drink-
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ing. Recruitment and screening occurred at the University 
of Michigan, Department of Emergency Medicine, in Ann 
Arbor, MI. This academic level-1 trauma center has an 
annual census of approximately 85,000 patients and cares 
for a diverse population from the local community and the 
associated university. Study materials and procedures were 
approved by the Institutional Review Board at the University 
of Michigan. A Certifi cate of Confi dentiality was obtained 
from the National Institutes of Health.

Patient sample and recruitment

 Youth ages 14–20 who presented to the medical ED 
were identified via an electronic medical record. Re-
search assistants approached patients in waiting rooms or 
treatment spaces. Exclusion criteria, outlined in Figure 
1, included insuffi cient cognitive orientation precluding 
informed consent, not having parent/guardian present if 
younger than 18 years old, having active suicidal/homicidal 
ideation, having respiratory-contact precautions, being too 
ill to approach, being deaf/visually impaired, being non–
English speaking, and having already participated in this 
study on a prior visit. Patients who were too medically un-
stable to approach in the ED and who were admitted to the 
hospital were reached over the next 72 hours if they stabi-
lized. Patients were recruited 7 days a week (except major 
holidays) over a 2-year period (September 2010 to Sep-
tember 2012) on evening shifts (triaged 2 P.M.–midnight).
Day shifts (triaged 8 A.M.–2 P.M.) were randomly selected 
for sampling during this period (initially 7 days per week, 
reduced to 2 days per week); in addition, midnight shifts 
(triaged midnight–8 A.M.) were randomly selected for sam-
pling twice a month initially but were eliminated because 
of low yield of participants.

Screening protocol

 Written informed consent was obtained from the patient 
(or guardian). (If the patient was younger than age 18, as-
sent was obtained.) Patients self-administered a 15-minute 
battery of surveys on a touch-screen tablet computer with 
audio headphones. Patients’ privacy was protected by ask-
ing accompanying guests to wait in another area. Research 
assistants paused the survey during medical evaluations and 
procedures. On completion, participants chose a gift ($1.00 
value; e.g., pens, lip balm).

Measures

Sexual risk behaviors and sexual history. Items assessing 
sexual activity and SRBs were adapted from the National 
Longitudinal Study of Adolescent Health (Bearman and 
Jones, 1997; Harris and Florey, 2003; Sieving et al., 2001). 
Participants fi rst reported whether they ever had sexual 

intercourse by responding to the item, “Have you ever had 
sexual intercourse?” with a “yes” or “no” choice. Partici-
pants who responded “yes” were asked additional questions 
about SRBs. Number of sexual partners was assessed with 
the following: “During the past 12 months, with how many 
people did you have sexual intercourse?” Response options 
ranged from zero to six or more people. Condom use was 
measured with the following: “During the past 12 months, 
think of all the times you have had sexual intercourse, how 
much of the time have you or your partner used a condom?” 
Sexual intercourse following substance use was assessed 
with the following: “In the past 12 months, how often did 
you drink alcohol or use other drugs before you had sexual 
intercourse?” Response options for both items ranged from 
none of the time to all of the time. Because of low internal 
consistency when attempting to standardize and combine 
these three items into a cumulative measure of SRB, we ex-
amined each of these SRBs as a separate dependent measure.

Substance use. To assess past-12-month alcohol use 
severity, we used a modifi ed version of the three-item 
Alcohol Use Disorders Identifi cation Test–consumption 
(AUDIT-C) questions (Bush et al., 1998) based on Chung 
et al.’s (2000) adaptation of the AUDIT for adolescents. 
Total scores on the three items assessing drinking fre-
quency (never to four or more times a week), quantity (1
or 2 drinks to 10 or more drinks per drinking day), and 
frequency of fi ve or more drinks on one occasion (never to 
daily/almost daily) ranged from 0 to 12. Other substance 
use was assessed using items from the Alcohol, Smoking, 
and Substance Involvement Screening Test (ASSIST; Hu-
meniuk et al., 2008; WHO ASSIST Working Group, 2002). 
Specifi cally, participants indicated on a single item whether 
they had used cannabis (stated as “cannabis [marijuana, 
weed, pot, grass, hash, etc.]”) in the past 12 months (yes/
no). Three items measuring any misuse of prescription 
drugs in the past year were introduced with the statement, 
“In the past 12 months, have you used any of the follow-
ing substances to get high, or taken them when they were 
prescribed to someone else, or taken more than what was 
prescribed to you?” Participants then responded “yes” or 
“no” for items representing three drug classes: prescription 
stimulants (Ritalin, Concerta, Dexedrine, Adderall, diet 
pills, etc.), sedatives or sleeping pills (Valium, Serepax, 
Ativan, Xanax, Librium, Rohypnol, gamma-hydroxybutyr-
ate [GHB], etc.), and prescription pain medications/opioids 
(fentanyl, oxycodone [OxyContin, Percocet], hydrocodone 
[Vicodin], methadone, buprenorphine, Suboxone, etc.) 
separately.

Demographic measures. Items from national surveys 
(Bearman and Jones, 1997; National Institute on Drug 
Abuse, 2008) were used to collect demographic information, 
including gender, age, and race (dichotomized as European 
American vs. African American/other for present analyses 
because of lack of variability in the sample).
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Data analysis

 Analyses were performed on the subset of patients (n = 
2,127) who reported past-year sexual activity; this was de-
termined using responses to the item assessing the number 
of past-year sexual partners. First, we calculated descriptive 
statistics (e.g., means, standard deviations, proportions) for 
the demographics, substance use, and SRBs (which were 

positively skewed). Of note, 84% of the sample reported any 
one of the three SRBs during the prior year, and the items 
assessing SRBs were not all highly correlated with each 
other (Spearman’s  ranging from .04 to .38), suggesting that 
these behaviors may be distinct from one another and should 
be examined separately. Further, given the public health 
concerns related to risk for HIV/STIs, we dichotomized 
responses on each SRB item to refl ect any risk. Specifi cally, 

FIGURE 1.    Flow chart detailing study recruitment, missed patients, and refusals. RA = research assistant; ED = emergency department.
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condom use was divided into “all the time” versus all other 
responses (i.e., inconsistent use), number of partners was 
divided into one versus two or more, and sex after alcohol/
other drug use was divided into none of the time versus all 
other responses.
 Given the considerable overlap in proportions of the 
sample reporting PDM of sedatives, stimulants, and opioids 
(19% of PDM involved all three classes, 21% of PDM in-
volved two classes) and correlations between PDM for each 
class (ranging from .40 to .50), we report descriptive infor-
mation and bivariate analyses of relationships between each 
class of PDM with SRBs (see sample description below). 
For the primary multivariate analyses, we categorized par-
ticipants based on the number of different classes of PDM 
(zero classes, one class, two classes, or three classes) and 
examined this categorical independent variable’s relation-
ship with separate SRBs. Presumably, misuse of multiple 
classes of prescription drugs represents a higher level of risk 
behavior than a single class. As reported in the results, we 
examined drug classes with SRBs separately in supplemen-
tary analyses.
 We conducted independent sample t tests (for continuous 
variables: age, AUDIT-C score) and chi-square analyses (for 
all other categorical variables) to test bivariate associations 
between independent variables and the three separate di-
chotomous dependent measures of SRBs. Variance infl ation 
factors for each of the independent variables were examined 
and were in the acceptable range. Three separate, parallel 
hierarchical logistic regression analyses were conducted 
to evaluate the relationships between each SRB and demo-
graphic information (age; gender: male/female; race: Euro-
pean American/African American and other), alcohol use 
severity (AUDIT-C total score), any past-12-month cannabis 
use (yes/no), and number of classes of prescription drugs 

misused. In Step 1, the demographics, alcohol, and cannabis 
use were entered; in Step 2, we added the number of differ-
ent classes of PDM to evaluate whether PDM improved the 
model beyond what was accounted for in Step 1.

Results

Sample

 A total of 7,645 patients 14–20 years old presented to 
the ED for a medical or injury complaint. Of those, 5,593 
(73.2%) met eligibility criteria for screening, and 2,052 
(26.8%) were excluded; the most common reasons for ex-
clusion included insuffi cient cognitive orientation (31.6%) 
and not having a parent/guardian present if younger than 
18 years old (15.3%). Among those eligible for screening, 
1,073 (19.2%) were missed. Research assistants approached 
4,520 (80.8%); 598 (13.2%) refused participation, and 3,922 
(86.8%) completed the screening surveys (Figure 1). In 
comparing missed participants with screened participants 
on both gender and age group (14- to 17-year-olds vs. 18- 
to 20-year-olds), younger patients (23.6%) were more likely 
to be missed than older patients (19.7%), 2(1) = 11.11, p
< .001, and males (24.9%) were more likely to be missed 
than females (18.7%), 2(1) = 27.99, p < .001. There were 
no signifi cant gender or age differences between screened 
participants and patients who refused.
 Of those screened, 2,198 (56.0%) reported ever having 
had sex, and 2,127 (54.2%) had at least one sexual partner 
in the past year and were included in further analyses. As 
displayed in Table 1, of those 2,127 participants, 60.7% were 
female, 69.0% were European American, and the mean age 
was 18.3 years (SD = 1.6); 9% reported having children. 
Most presented to the ED with a medical complaint (71%) 

TABLE 1. Bivariate associations of demographics, alcohol use, and prescription drug use with sexual risk behaviors among patients who were sexually active 
in the past yeara

Inconsist. condom use

 Full sample,  None/
 past-year sex Always inconsist. 1 partner >1 partner No Yes
Variable (n = 2,127) (n = 827) (n = 1,298) (n = 1,001) (n = 1,126) (n = 1,072) (n = 1,053)

Female 1,291.(60.7%) 439.(53.1%)*** 850.(65.5%) 645.(64.4%)** 646.(57.4%) 688.(64.2%)** 601.(57.1%)
Age 18.34 (1.58) 18.07 (1.68)*** 18.51 (1.49) 18.32 (1.63) 18.36 (1.53) 18.02 (1.71)*** 18.67 (1.36)
European American 1,468.(69.0%) 620.(75.0%)*** 846.(65.2%) 685.(68.4%) 783.(69.5%) 673.(62.8%)*** 793.(75.3%)
Stimulant PDM 268.(12.6%) 68.(8.2%)*** 199.(15.3%) 83.(8.3%)*** 185.(16.4%) 44.(4.1%)*** 223.(21.2%)
Sedative PDM 174.(8.2%) 32.(3.9%)*** 142.(10.9%) 31.(3.1%)*** 143.(12.7%) 28.(2.6%)*** 146.(13.9%)
Opioid PDM 232.(10.9%) 51.(6.2%)*** 181.(13.9%) 63.(6.3%)*** 169.(15.0%) 51.(4.8%)*** 181.(17.2%)
No PDM 1,705.(80.2%) 717.(86.7%)*** 987.(76.0%) 873.(87.2%)*** 832.(73.9%) 971.(90.6%)*** 733.(69.6%)
One class 251.(11.8%) 81.(9.8%) 169.(13.0%) 94.(9.4%) 157.(13.9%) 82.(7.6%) 168.(16.0%)
Two classes 90.(4.2%) 17.(2.1%) 73.(5.6%) 19.(1.9%) 71.(6.3%) 16.(1.5%) 74.(7.0%)
Three classes 81.(3.8%) 12.(1.4%) 69.(5.3%) 15.(1.5%) 66.(5.9%) 3.(0.3%) 78.(7.4%)
AUDIT-C score 3.03.(2.93) 2.58 (2.75)*** 3.32.(3.01) 2.19 (2.54)*** 3.79 (3.06) 1.40 (1.99)*** 4.70 (2.80)
Cannabis use 1,129.(53.1%) 376.(45.5%)*** 752.(57.9%) 402.(40.2%)*** 727.(64.6%) 330.(30.8%)*** 798.(75.8%)

Notes: Data are n (%) or M (SD). Inconsist. = inconsistent; PDM = prescription drug misuse; AUDIT-C = Alcohol Use Disorders Identifi cation Test–Consump-
tion. aReference groups for gender = male, for race = African American/other, for PDM and cannabis variables = no PDM or cannabis use.
**p < .01; ***p < .001.

Substance use before sexMultiple partners
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Bivariate associations of demographics and substance use 
with sexual risk behaviors

 As displayed in Table 1, at the bivariate level, with a few 
exceptions, all independent variables of interest were signifi -
cantly associated with each of the three SRBs. Signifi cantly 
more females engaged in each SRB than males. Older age 
was signifi cantly positively associated with SRBs (except 
for multiple partners). African American/other patients were 
more likely to report inconsistent condom use but less likely 
to report substance use before sex than European Ameri-
can youth. Higher levels of alcohol use and cannabis use 
were positively associated with each SRB. Examined sepa-
rately, use of each prescription drug class was signifi cantly 
positively associated with all three SRBs. In addition, the 
categorical variable refl ecting number of classes of PDM 
was signifi cantly associated with each SRB, with a larger 
proportion of participants engaging in SRBs reporting more 
classes of PDM than those who did not engage in SRBs.

Multivariate models evaluating correlates of sexual risk 
behaviors

 In the model evaluating inconsistent condom use as the 
dependent measure (Table 2), Step 1 (gender, age, race, 
AUDIT-C score, cannabis use) was signifi cant, with all 
independent variables signifi cantly related to inconsistent 
condom use. The addition of PDM in Step 2 resulted in sig-

rather than an injury. On average, participants scored a 3.03 
(SD = 2.93) on the AUDIT-C, and 53.1% disclosed past-year 
cannabis use.

Prevalence of prescription drug misuse and sexual risk 
behaviors

 Among the 2,127 patients, 12.6% reported misuse of pre-
scription stimulants, 10.9% reported misuse of prescription 
opioids, and 8.2% reported misuse of prescription sedatives. 
Of the 422 (19.8%) patients who reported any PDM, there 
was considerable overlap in use of different classes. For 
example, of the 232 patients who used prescription opioids/
pain relievers, 63.4% also used stimulants and/or sedatives. 
Of the 174 patients who reported sedative use, 77.1% also 
used opioids/pain relievers and/or stimulants. Of those 268 
patients with stimulant use, 53.0% used sedatives and/or 
opioids/pain relievers. Categorically, among those with any 
PDM, 59.4% reported one class of PDM, 21.3% reported 
two classes, and 19.2% reported three classes (in the full 
sample, 11.8% used one class, 4.2% used two classes, and 
3.8% used three classes).
 SRBs were relatively common in this sample. In the past 
year, 61.1% of participants engaged in inconsistent condom 
use, whereas the remaining 38.9% always used a condom 
(or their partner did) during sexual intercourse. About half 
(52.9%) had more than one partner in the past year and re-
ported substance use before sexual intercourse (49.6%).

TABLE 2. Hierarchical logistic regression models evaluating correlates of sexual risk behaviorsa

 Inconsistent condom use Multiple partners Substance use before sex

 Step 1 Step 2 Step 1 Step 2 Step 1 Step 2
 Adj. OR Adj. OR Adj. OR Adj. OR Adj. OR Adj. OR
Variable [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI]

Female 1.99 2.00 0.97 0.97 1.34 1.35
  [1.64, 2.41]*** [1.65, 2.43]*** [0.80, 1.17] [0.80, 1.17] [1.05, 1.69]* [1.06, 1.71]*
Age 1.15 1.17 0.95 0.96 1.26 1.28
  [1.09, 1.22]*** [1.10, 1.24]*** [0.89, 1.01] [0.90, 1.01] [1.17, 1.35]*** [1.18, 1.38]***
European American 0.53 0.51 0.82 0.80 1.28 1.22
  [0.44, 0.66]*** [0.42, 0.63]*** [0.67, 1.00]* [0.66, 0.97]* [1.01, 1.63]* [0.96, 1.55]
AUDIT-C score 1.10 1.07 1.19 1.17 1.57 1.55
  [1.06, 1.14]*** [1.03, 1.11]** [1.14, 1.23]*** [1.13, 1.22]*** [1.49, 1.66]*** [1.47, 1.64]***
Cannabis use 1.54 1.40 1.88 1.76 4.52 4.11
  [1.26, 1.89]*** [1.14, 1.72]** [1.55, 2.29]*** [1.45, 2.15]*** [3.60, 5.69]*** [3.26, 5.18]***
No PDM  [reference]  [reference]  [reference]
 One class  1.42  1.25  1.44
   [1.05, 1.91]*  [0.93, 1.67]  [1.01, 2.05]*
 Two classes  2.90  2.25  2.55
   [1.65, 5.07]***  [1.31, 3.85]**  [1.31, 4.95]**
 Three classes  3.85  2.10  8.66
   [2.02, 7.34]***  [1.16, 3.81]*  [2.49, 30.04]***

Model 2 160.68*** 196.38*** 216.30*** 232.21*** 992.10*** 1,020.12***
  (5 df) (8 df) (5 df) (8 df) (5 df) (8 df)
Step 2  35.70***  15.92**  28.03***
   (3 df)  (3 df)  (3 df)

Notes: Adj. OR = adjusted odds ratio; CI = confi dence interval; AUDIT-C = Alcohol Use Disorders Identifi cation Test–consumption questions; PDM = pre-
scription drug misuse. aReference groups for gender = male, for race = African American/other, for PDM and cannabis variables = no PDM or cannabis use.
*p < .05; **p < .01; ***p < .001.
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nifi cant model improvement, Step 2(3) = 35.70, p < .001, 
and the variables from Step 1 remained signifi cant. Com-
pared with the reference group who reported no PDM, use 
of one prescription drug class (adjusted odds ratio [adj. OR] 
= 1.42), two prescription drug classes (adj. OR = 2.90), and 
three prescription drug classes (adj. OR = 3.85) were associ-
ated with signifi cantly higher odds of reporting inconsistent 
condom use.
 For the model evaluating multiple sexual partners as the 
dependent measure (Table 2), Step 1 was statistically signifi -
cant. In this step, European American race was signifi cantly 
associated with lower odds of reporting multiple partners, 
whereas AUDIT-C score and cannabis use were associated 
with increased odds of multiple partners. These associations 
persisted in Step 2 with the addition of the PDM variable, 
and Step 2 resulted in model improvement, Step 2(3) = 
15.92, p < .01. Compared with the no-PDM reference group, 
those who used two classes of prescription drugs (adj. OR = 
2.25) and those who used three classes of prescription drugs 
(adj. OR = 2.10) had signifi cantly higher odds of reporting 
multiple partners in the past year.
 Finally, in the model including substance use before 
sexual intercourse as the dependent measure (Table 2), Step 
1 was statistically signifi cant such that female gender, older 
age, European American race, higher AUDIT-C score, and 
cannabis use were associated with increased odds of report-
ing substance use before sex. These associations remained 
(except that race became nonsignifi cant) when PDM was 
added in Step 2, and PDM signifi cantly improved the model, 
Step 2(3) = 28.03, p < .001. Compared with the reference 
group, use of one prescription drug class (adj. OR = 1.44), 
two prescription drug classes (adj. OR = 2.55), and three 
prescription drug classes (adj. OR = 8.66) were signifi cantly 
associated with substance use before sex.
 We also conducted supplemental multivariate analyses 
evaluating each drug class separately with each SRB. A total 
of nine hierarchical logistic regression models were created 
(3 prescription drugs × 3 SRBs), with the same demographic 
and substance use variables (Step 1: gender, age, race, 
AUDIT-C score, cannabis use) except that either sedative, 
opioid, or stimulant use (yes/no past-year) was entered in 
Step 2. In all but one model (prescription stimulant use and 
multiple partners), the addition of Step 2 statistically im-
proved the model fi t, and each PDM variable was positively 
associated with each SRB.

Discussion

 Our fi ndings showing signifi cant relationships between 
PDM and SRBs among adolescents and emerging adults 
(ages 14–20) in the ED are novel and highlight an important 
public health concern. Individually, each class of drug (i.e., 
sedatives, stimulants, opioids/pain relievers) was positively 
associated with SRBs. Multivariate analyses indicated that 

relationships between the number of different classes of 
PDM and SRBs persisted after accounting for demograph-
ics and alcohol and cannabis use, two substances often 
associated with SRBs among young people (e.g., Bryan et 
al., 2007, 2012; Ellickson et al., 2005; Nkansah-Amankra 
et al., 2011). Additionally, when categorizing participants 
based on number of classes of PDM, those who reported 
multiple classes of PDM were signifi cantly more likely to 
report each SRB, except that using one class of PDM was 
associated with substance use before sex and inconsistent 
condom use but not multiple partners. This may refl ect the 
age range of our sample in that low levels of PDM are not 
necessarily correlated with what could be an arguably more 
normative behavior among youth (i.e., having more than 
one relationship in a year). However, it is important to note 
that variables assessing PDM were dichotomous, and future 
research that investigates the quantity and frequency of 
PDM across substance types could further characterize the 
relationships between PDM and SRBs. For example, it may 
be that a frequent user of one type of prescription drug may 
engage in a different pattern of sexual risk than an infrequent 
user of multiple classes of prescription drugs.
 These results are consistent with prior research indicating 
that college students with lifetime PDM were more likely 
to report past-3-month SRBs (Benotsch et al., 2011). The 
current investigation builds on this important early work by 
evaluating prescription drug classes separately and cumula-
tively among a large sample of adolescents and young adults 
in a community setting. The fi nding that PDM from multiple 
classes was related to increased odds of SRBs suggests that 
polysubstance use, particularly with regard to PDM, may be 
a salient factor for identifying young people engaging in the 
highest levels of SRBs.
 The prevalence of sexual activity and inconsistent con-
dom use among the present sample refl ects what has been 
reported among national samples of adolescents and young 
adults (CDC, 2010; Gillmore et al., 2011), although less is 
known about past-year prevalence of multiple partners and 
substance use before sexual intercourse in the larger popula-
tion of adolescents and young adults. Rates of sexual activ-
ity, multiple partners, and condom use in this sample were 
relatively consistent with another ED-based study of 14- to 
18-year-olds in an urban ED (Walton et al., 2011). However, 
a larger proportion in the current study reported sex after 
alcohol/other drug use in the past year (50% vs. 15%), which 
may refl ect differences in the samples (e.g., older age in this 
study, ED location). Taken together, this and prior studies 
(Bonar et al., in press; Walton et al., 2011) suggest that the 
ED may be an appropriate venue to assess and intervene 
with regard to substance use and SRBs among young people. 
Further, research investigating the rates of other sexual risk 
behaviors (e.g., overlapping/concurrent partners, unprotected 
anal sex) and relationships with PDM can inform screening 
and intervention across settings.
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 The present investigation extends prior research, but it is 
not without limitations. First, because these data are cross-
sectional, interpretations regarding causal relationships are 
not warranted. In addition, this study took place among 
young people 14–20 years old in a single ED at an aca-
demic medical center in the midwestern United States, where 
males (vs. females) and younger patients (vs. older patients) 
were more likely to be missed during recruitment. Thus, 
generalizability to other settings and the full population of 
adolescents and emerging adults may be limited. Although 
research supports the reliability and validity of adolescents’ 
reports of sensitive behaviors via computer (Brener et al., 
2002, 2003; Buchan et al., 2002; Dennis et al., 2002; Har-
rison et al., 2007; Thornberry and Krohn, 2000; Turner et 
al., 1998; Webb et al., 1999), these data may still be subject 
to the limitations of self-report in addition to recall biases. 
The absence of data regarding the context of SRBs, such as 
whether inconsistent condom use occurred with a long-term, 
monogamous partner, potentially involving the use of other 
birth control methods, may overestimate the relationships 
identifi ed in this study.
 Another potential limitation of these data is the absence 
of information on which particular types of prescription 
sedatives/sleeping pills, stimulants, and opioids participants 
had used. For example, for sedatives, the ASSIST includes 
common prescription substances (e.g., Xanax) with GHB 
and Rohypnol; reasons and motives for use, in addition 
to how these drugs are acquired, may be different across 
substances within a drug class. Thus, future research should 
consider fi ner grained assessment of such medication use, 
which may be associated with higher or lower engagement 
in other risk behaviors.
 This study assessed patterns of past-year substance use 
and SRBs. Given these signifi cant fi ndings, a more detailed 
longitudinal examination of PDM and SRBs at the daily or 
event level would further clarify whether PDM (or specifi c 
classes and/or drugs within a class) causally contributes to 
specifi c SRBs among young people. Similar to how inter-
active voice response technology and timeline followback 
interviews have been used to assess alcohol and cannabis 
use and SRBs (Carey et al., 2001; Simpson et al., 2011), 
these methods could also focus separately on specifi c sub-
stances, including different types of prescriptions, to further 
understand the context of substance use and SRBs. Future 
research using this methodology is also necessary given that 
SRBs such as lack of condom use can vary depending on 
contextual factors, such as whether the partner is a regular 
or casual partner (Kiene et al., 2009; Scott-Sheldon et al., 
2010).
 The fi ndings of the current study are consistent with 
theories of risk behavior among adolescents and have im-
plications for clinical research and healthcare. For example, 
that adolescents and emerging adults in the ED reported 
signifi cant rates of SRBs suggests that the ED may be a po-

tential venue for identifying young people outside of campus 
and school settings who are in further need of behavioral 
interventions as well as STI and/or HIV testing. Because a 
sizable proportion of sexually active youth in this study re-
ported PDM (19.8%) and because PDM was signifi cantly re-
lated to various SRBs, further research on these relationships 
is pertinent to the development of behavioral interventions in 
order to reduce the public health costs associated with both 
substance use and SRBs. Finally, that PDM of more than one 
drug class was signifi cantly associated with SRBs beyond 
what was accounted for by alcohol and cannabis use further 
highlights the potential risks of PDM among young people 
and suggests the importance of assessing polysubstance use, 
including poly-PDM, in future research.
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