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Abstract
Background: Little population data exist on the lifetime prevalence of risk-based infectious diseases, both those
that are sexually transmitted and blood-borne via needle sharing among persons using prescription opioids for
nonmedical purposes, such as those using for euphoria and/or to self-treat medical conditions.
Objective: This study examined the lifetime prevalence and characteristics of persons reporting Common
Infectious Diseases (CID) related to sexual risk and drug use in a national study of persons engaging in past-year
nonmedical prescription opioid use (NMPOU) in the United States.
Methods: The Nonmedical Prescription Opioid Misuse, Abuse, and Diversion (NOMAD) study collected selfreported survey assessments via an online questionnaire (ages 18+). Participants were recruited from online
advertisements as well as referrals from ongoing research studies of prescription drug abusers in the United States.
Participants were asked to self-report prior medically confirmed diagnoses of blood borne infectious diseases like
HIV/AIDS, hepatitis (Hep A, Hep B, Hep C), and sexually transmitted infections like Syphilis. Risk behaviors, such as
unprotected sex and needle sharing, were ascertained via standardized survey items drafted from the Composite
International Diagnostic Interview.
Results: Of the 344 past-year nonmedical prescription opioid users, 72.5% reported at least one lifetime CID.
The most common were Hep B (18.8%), Hep A (8.9%), and Hep C (8.4%). Over 5% reported an HIV/AIDS
diagnosis. The risk of onset for a CID was between 18 and 35, with 80% of the risk of a first STD in this window.
Injection practices were associated with CIDs, and in particular Hep C and Hep A. The characteristics significantly
associated with a lifetime CID were having bipolar disorder (O.R.=16.3), an opioid use disorder (O.R.=8.3), and a
lifetime mood disorder (O.R.=6.83). Jail/prison and drug treatment were associated with a lower risk of disease risk.
Most (95.4%) of the infectious diseases onsets prior to initiation of the NMPOU.
Conclusion: This study highlights that common infectious diseases, both STDs and injection-based (e.g., HepA,B,C) are very common among NMPOUs, though the risk onset is largely in early adulthood prior to the initiation of
NMPOU.

Keywords: Infectious Diseases; National prescription opioid misuse
abuse and diversion (NOMAD)

Introduction
Sexually transmitted diseases (STDs), sometimes referred to as
infections, are among the most common physical health conditions in
the United States today. According to the United States Centers for
Disease Control and Prevention (CDC), about 19 million persons are
infected each year [1]. STDs are primarily caused by viruses (e.g.,
hepatitis virus, human immunodeficiency virus), bacteria (e.g.,
Chlamydia trachomatis, Treponema pallidum), and fungi/parasites
(e.g., Candida albicans). The most common routes of transmission are
through sexual contact as well as the exchange of bodily fluids through
needles shared among injection drug users [2,3]. STDs are more
common among drug users [4,5]. Moreover, HIV/AIDS (1.2 million in
Epidemiology (sunnyvale)
ISSN:2161-1165 ECR, an Open Access

2015) and HCV (3.9 million in 2015) are also more prevalent among
drug abusers, particularly persons who inject drugs [6]. Overall, there
is little doubt that illicit drug use is associated with several commonly
occurring infectious diseases (CIDs).
In terms of biological factors, 20% of HIV/AIDS and 75% of HCV
are attributable to intravenous drug use [7]. Those with a history of
addiction may exhibit diminished psychological capacity to engage in
preventive health behaviors, such as condom use during periods of
heavy drug use [8]. Further, structural factors, such as the ability to
access a steady supply of drugs and sustain financial support for
purchasing drugs (e.g., sex-work/trading), may place a drug user at
high risk of acquiring a drug-related infectious disease[9]. In
particular, abusers of prescription drugs may be a unique risk as well.
In 2015, over 150 incident cases of HIV infection occurred among
persons reporting injecting the prescription pain reliever-Opana™ [10].
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Limited access to syringe exchange programs among persons injecting
prescription opioids was identified as the primary causal factor in this
micro-epidemic [11]. Among the range of prescription drugs that are
commonly used nonmedically, opioids are perhaps the most common.
Data from the most recent National Survey on Drug Use and Health
revealed that in 2013, an estimated 20.3% of respondents reported
past-year nonmedical use of prescription pain reliever products, which
included opioid-based medications [12]. Injection as a means of
administering the drug tends to be more common among opioid users
relative to nonmedical use of other types of prescription drugs, such as
stimulants or sedatives-hypnotics [13]. Recent increases in heroin
initiation also appear to be largely driven by former nonmedical
prescription opioid use, highlighting its strong connection to illicit
drug use [14].
Population data on the prevalence of the most commonly occurring
drug-related infectious diseases (CIDs) in the United States are largely
derived from public health surveillance systems involving biological
testing through local public health departments. While this system
provides credible estimates at the population-level, it leaves gaps in
specific subgroups that may be at higher-than-average vulnerability or
in need of specialized intervention strategies. To better understand the
prevalence of STDs and injection-related diseases, heretofore referred
to as Common Infectious Diseases (CID) among nonmedical
prescription opioid users (NMPOUs), data were analyzed from an
ongoing surveillance study, the National Opioid Misuse, Abuse, and
Diversion study (NOMAD).

Methods
The NOMAD study is a national survey of nonmedical prescription
opioid users that was administered to 350 English-speaking adults age
18 or older in September of 2015. Recruitment involved a two-stage
process. For the first stage, individuals were recruited via online
advertisements on Craigslist, drug forums/chat-rooms, and ongoing
research studies of prescription drug abusers. The candidate
participants were informed that the study was recruiting for a study
about prescription pain reliever medications. In the advertisement,
they were asked to e-mail a member of our study team with their
interest. If they passed the screening questions (i.e., United States
citizen, used prescription pain reliever medications non-medically),
they were provided a link to the full survey. The candidate was also
provided with a unique ID and a link to take an online screening
instrument.
The survey was programmed to identify duplicate IP addresses as
well as duplicate latitude and longitude coordinates derived from the
IP address. For instance, a person may have a dynamic IP address that
changes with each session, but the IP address is geocoded to the
latitude and longitude coordinates of the active session. Respondents
who had privacy filters that hid their IP address and location
information were not allowed to take the survey. In addition, the
participant was asked to identify the location where they were taking
the survey (by state), and to be eligible, the information must have
matched the location from their IP address.
Subjects were paid $35 for their participation, and the survey took
an average of 35 minutes to complete. Slightly less than 10% of the
respondents (n=36 of 390) did not complete the entire survey. Of the
complete survey responses, there were 36 fraudulent attempts to the
take the survey, accounted for by four unique IP addresses.
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Approximately 95% of the surveys were completed on desktop
machines, with 4% completed via a portable device, most likely iPads.
The Human Subjects Committee at RTI International approved these
recruitment and consent procedures.
The survey was developed using the Composite International
Diagnostic Interview Schedule (CIDI) as a basic starting point. The
CIDI is an interviewer-administered instrument, so the questions were
modified for self-administration. The final Flesh-Kincaid reading level
was 8th grade, or approximately 13 years old. The questions were also
drawn from the National Survey on Drug Use and Health, which also
uses the CIDI as the basic interview schedule. Additional questions
were added to enhance the comprehensiveness of the survey to cover
relevant topics such as motivations for using different types of licit and
illicit drugs, routes of administration, and knowledge, attitudes, and
behaviors involving risky consumption practices. Finally, a sexual risktaking module was adapted from previous RTI International work for
online administration [15].
Analyses were conducted on the full sample of respondents that
completed the entire survey. Initial demographic comparisons between
completers and attriters indicated that the attriters were more likely to
be younger, white, and never married. These variables were included as
covariates in subsequent analytic models. In terms of statistical
analyses, cross-tabulations were used to estimate the prevalence of
lifetime STDs. The actuarial method was used to estimate the age-ofonset curves.
Logistic regression was used to estimate the correlates of
comorbidity between NMPOU and commonly occurring infectious
diseases. The lifetime patterns of mental health and drug history
characteristics were added to a model that controlled for age, sex, and
race. Each characteristic was entered separately. The risky sexual
behavior and needle sharing characteristics were asked in reference to
engagement of those activities in the past year. The logits and their 95%
confidence intervals were converted into odds ratios by exponentiation
for ease of interpretation. Statistical significance was estimated using 2tailed .05-level tests. Because of the small number of a-priori
comparisons, no corrections for multiple comparisons were deemed
necessary.

Results
Sample Characteristics
The sample was composed of persons who consumed at least one
prescription opioid non-medically in the past year (see Table 1).
Similar to studies of illicit drug users, the sample was composed of
mostly males (75%), young adults aged 25-34 (66%), and non-Hispanic
whites (70%). Respondents from 42 different states completed the
survey and they were mostly single/never married (49%) or divorced
(45%). Most of the respondents had a high school education or higher
(95%). In terms of background risk factors for CIDs, about 1 in 5
(20%) reported initiation of prescription opioids prior to age 18,
whereas most (58%) initiated their use between the ages of 18 to 24.
Most (70%) identified themselves as heterosexual. The remaining 30%
were distributed between those identifying as exclusively lesbian/gay
(13%) or bisexual (16%). The sample was also very diverse in terms of
risk behaviors, with over one-fifth (20%) reporting at least 3 or more
lifetime symptoms of opioid dependence. Slightly less than half had
engaged in intravenous drug use in their lifetime.
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Characteristic

Percentage

Sample n

Male

75.2

251

Female

24.8

83

18-24

6

20

25-34

66.5

222

35 or older

27.5

92

White

70.6

236

Black

12.9

43

Hispanic

14.1

47

Other

2.4

8

Sex

that 5.9% reported a diagnosis of HIV/AIDS, 8.9% reported Hep A,
18.8% reported Hep B, 8.4% reported Hep C, and 31.7% reported other
infections, such as STDs. Overall, lifetime intravenous drug use was
highly associated with the presence of an infectious disease (ChiSquare 28.9, 1df, P<.001).
Non-Inject

Inject

%

N

%

N

%

N

Chi-Sq (df) P-value

HIV/AIDS

4.9

9

5.9

9

5.4

18

0.68 (1) P=.694

Hep A

1.7

3

17.7

27

8.9

30

26.8 (1) P<.001

Hep B

17

31

21.5

32

18.8

63

0.87 (1) P=.354

Hep C

4.4

8

13.6

20

8.4

28

8.27 (1) P<.004

Other STD

32.9

60

30.3

46

31.7

106

0.58 (1) P=.587

Any STD

60.4

110

86.8

132

72.5

242

28.9 (1) P<.001

Age

Race

Marital
Single, never married

49.7

166

Married

5.1

17

Divorced

45.2

151

High school grad or less

14.9

50

Some college/technical school

44.6

199

College grad or more

40.4

135

<18

20.6

69

18-24

57.5

192

25 or older

21.9

73

Straight

70

224

Lesbian/gay

13.4

43

Bisexual

16.6

53

Any STD

72.5

242

Nonmedical prescription opioid use before STD

4.6

11

Lifetime opioid disorder symptoms

20.9

70

Lifetime injection drug use

45.5

152

Education

Age of first prescription pain reliever use

Total

Test

Note: Abbreviations: %=percent, df=degrees of freedom, N=sample size

Table 2: Lifetime Prevalence Estimates of Common Infectious Disease
(CIDs) by Injection Status.

Patterns of Onset for a Common Infectious Diseases (CID)
As shown in Figure 1, the cumulative distribution function (CDF)
describes the unadjusted probability of onset for an STD. In the
NOMAD study, the CDF reveals that the risk of onset for the first CID
was between the ages of 20 and 25, where there was an increase of
nearly 60 percentage points. Put another way, about 20% of those with
an STD reported receiving their diagnosis by the time they were 20
years old. By age 25, approximately 80% of those with a CID had
received a diagnosis. The risk of a first CID diagnosis was less than 1%
after age 35.

Sexual orientation

Table 1: Characteristics of NOMAD Study, 2015.

Figure 1: Cumulative Distribution Function for Age of First CID
Diagnosis.

Lifetime Prevalence of Common Infectious Diseases (CIDs)
As shown in Table 2, slightly more than 72% of respondents
reported a diagnosis of at least one of the commonly occurring
infectious diseases investigated in this study. The breakdown was such
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A limitation of the CDF is that it calculates the risk of an event only
on those with the event. It does not account for censoring, which
occurs when the risk of an event may persist after the study ends. With
regard to the present investigation, the risk of a first CID for those who
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have not yet received a diagnosis may occur well beyond after the
survey was completed. To illustrate, persons who completed the survey
at age 18 may still be at risk for a CID after age 18. The survey counts
these individuals as non-cases, but if the survey had tracked them
longer, these non-cases could be converted to a case.
To account for right-censoring, survival analytic techniques (e.g.,
Kaplan-Meier Curves) compute the hazard of onset at time T,
conditional on the sample of persons who have not yet experienced the
outcome by time T-1. As shown in Figure 2, the risk of onset is shifted
past age 35 when censoring is taken into account. This finding
indicates that the projected lifetime risk of a first CID reaches 20% of
the entire population of NMPOUs at age 35, about 10 years later than
the CDF. According to the Kaplan-Meier estimate, the risk of initiation
is greatest between ages 18 to 35. Only 10% of the population is
expected to receive their first CID diagnosis after age 40.

001) or jail/prison (O.R.=0.04, 95% C.I.=0.0.1-0.19, P<.001) were less
likely to have a CID diagnosis. The presence of an anxiety disorder was
unrelated to a CID diagnosis. Trading sex for drugs (O.R.=10.6, 95%
C.I.=4.87-23.1, P<.001) and re-using needles (O.R.=18.7, 95%
C.I=1.9-100.1, P<.001) was highly correlated with having received a
diagnosis of at least one CID in one’s lifetime. Having sex while under
the influence of drugs in the past year was not statistically correlated
with a CID diagnosis.
%

O.R.

95% C.I.

P-Value

Opioid Disorder, LF

95.7

8.27

2.41-28.3
3

<.001

Injection Drug Use, LF

86.8

4.57

2.31-9.04

<.001

Mood Disorder, LF

90.6

6.83

3.24-14.3
2

<.001

Anxiety Disorder, LF

50

0.34

0.79-1.59

0.153

Bipolar Disorder, LF

97.1

16.3

2.1-125.5

<.001

Drug treatment, LF

67.7

0.25

0.11-0.58

<.001

Jail or prison, LF

64.4

0.04

0.01-0.19

<.001

of 77.8

1.65

0.87-3.12

0.118

Traded sex for drugs, PY

91.5

10.6

4.87-23.1

<.001

Re-used needles for others, PY

97.8

18.7

1.9-100.1

<.001

Sex while
drugs, PY

under

influence

Note: Abbreviations: O.R.=Odds Ratio, C.I.=Confidence Interval, %=percent,
LF=lifetime, PY=past year. Each variable entered separately; all models control
for age, race, sex, education

Figure 2: Kaplan-Meier Survival Estimates of the Time to Onset of
First STD Diagnosis. Note: Shaded area represents 95% Confidence
Limits

Characteristics of Lifetime CIDs
The logistic regression models showing the characteristics of those
with a CID are located in Table 3. Raising the risk by nearly 16 times, a
diagnosis of bipolar disorder was the strongest predictor of an STD
diagnosis (O.R.=16.3, 95% C.I.=2.1-125.5, P<.001). Having an opioid
disorder was also highly correlated with one of the CID diagnoses
(O.R.=8.27, 95% C.I.=2.41-28.33, P<.003). Of interest was that persons
reporting lifetime drug treatment (O.R.=0.25, 95% C.I.=0.11-0.58, P<.
Hepatitis (A,B,C)

Table 3: Lifetime Comorbidity of Common Infectious Disease (CIDs)
with Behavioral and Structural Characteristics.
Table 4 presents the bivariable associations between the two major
categories that comprise CIDs---sexually transmitted diseases and
drug use transmitted diseases (e.g., hepatitis). HIV was excluded from
this analysis due to small sample size. We also excluded those who
reported both an STD and hepatitis (n=226). Therefore, this analyses
examined the differences between those with only an STD or hepatitis
(n=221). Persons with an opioid use disorder (62% versus 30%), bipolar disorder (59% versus 31%), sex under the influence (80% versus
42%), and trading sex (77% versus 31%) were more likely to have an
STD relative to hepatitis. Conversely, those who were injection drug
users (63% versus 41%), in drug treatment (62% versus 32%), and reusing needles (90% versus 45%) were more likely to have hepatitis than
an STD.
STD

Chi-sq

df

P-value

%

N

%

N

Opioid disorder

30.7

20

62.7

101

19

1

<.001

Injection drug use

63.7

79

41.1

42

11.4

1

<.001

Mood disorder

47.9

47

57.8

74

2.16

1

0.141

Bipolar disorder

31.9

15

59.2

106

11.2

1

0.008
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Drug treatment

62.1

100

32.3

21

16.5

1

<.001

Jail or prison

54.7

80

51.2

41

0.26

1

0.609

Sex under influence

42.5

68

80.3

53

26.8

1

<.001

Traded sex for drugs

31.3

37

77.8

84

48.8

1

<.001

Re-used needles for others

90

36

45.7

85

29.5

1

<.001

Note: Abbreviations: STD=Sexually Transmitted Disease, %=percent, df=Degrees of Freedom. Anxiety dropped because of skewed distribution. Individuals with both
diseases (n=226) were excluded

Table 4: Lifetime comorbidity of hepatitis and STDs by behavioral and structural characteristics.

Conclusion
This is one of the first national studies investigating the prevalence
of STDs among nonmedical prescription opioid users (NMPOUs) in
the United States. There have been numerous studies investigating the
linkages between drug use and STDs [16], but few that have specifically
examined STDs among NMPOUs. We found very high numbers of
STDs among this population (72.5%), including Hepatitis (A, B, and
C), HIV/AIDS, and bacterial STDs. The period of greatest risk for first
diagnosis appears to be between the ages of 18 to 35. Moreover, STDs
were more common among those with an opioid use disorder, as well
as mental health illnesses such as mood and bipolar disorders.
Interestingly, respondents noting a history of being in the criminal
justice or drug treatment systems were less likely to report an STD
compared to those without these characteristics. There were significant
differences in the characteristics of those with either disorder on the
lengthy list of structural and behavioral characteristics.
The mechanisms underlying the associations between STDs and
NMPOUs have yet to be investigated. One finding that was somewhat
unexpected was the negative association between structural
characteristics (e.g., community services) and STDs. More specifically,
jail/prison and drug treatment were associated with a lower likelihood
of STDs. There are two plausible explanations. The first is that these
organizations instill, either directly or indirectly, motivation to engage
in safe behaviors. The second is that opportunities to engage in risky
behaviors are limited in such a highly structured environment. These
data are unable to resolve either pathway, so future longitudinal studies
are needed to test how structural characteristic and STDs are causally
related.
A second important finding is the degree to which personal
characteristics were associated with STDs. Persons with mood and
bipolar disorders had higher proportions of STDs compared to
individuals without these disorders. This finding is consistent with
other studies investigating drug use and risky sexual behaviors in a
wide range of population sub-groups, such as sexual and racial
minority groups [17-19]. In terms of bipolar disorder, one of the
symptoms is extreme mania. Hyper-sexuality is part of a constellation
of adverse health behaviors during manic episodes [20,21]. Instead of a
causal pathway whereby bipolar disorder affects the likelihood of an
STD, it is possible that both STDs and NMPOU may be linked to a
common fundamental causal factor, such as impulsivity [22].
Longitudinal studies are best equipped to address this very important
point.
There are numerous limitations to this study that should be noted.
Perhaps the most significant limitation of this work is that the
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diagnosis of a specific STDs is based on self-reported diagnoses of a
condition that had been previously diagnosed by a medical physician.
This method is must more limited employing a biological confirmation
on each research participant. Because we were interested in diagnoses,
the prevalence estimates cited here likely underestimate the true
population prevalence. Depending upon the symptom severity, it could
be months or perhaps even years before symptoms reach the point in
which the person seeks any sort of treatment. Rates of detection are
difficult to precisely estimate. The reason is that some tests have low
rates of detection among infected persons. For example, most tests are
about 90% to 95% accurate [23], meaning that up to 10% of positive
individuals may receive incorrect diagnoses. The prospect of re-testing
to confirm the diagnosis notwithstanding, the biggest reason for lack of
detection is that persons with STDs can remain relatively symptomfree for several years [24-26]. While studies based on self-reported
STD status are likely to yield estimates toward the lower bound of the
true population prevalence, it is important to note that such studies
add value to the scientific literature. Screening for STDs in a
population-based study is exceptionally cost-prohibitive and is often
not feasible. This is especially true in studies where the sexual history
data are a second tier research priority. The data presented herein are
to be regarded as preliminary and in need of replication.
Other limitations of the study are as follows. The study did not
collect detailed information on sexually transmitted infections,
particularly those that are treatable with antibiotics. While those types
of sexually transmitted infections are contagious and impairing, they
do not have the same level of impact as diseases such as HIV/AIDS
and Hep C. Another limitation is that the study was also based on
reactive recruitment strategies, such as responses to advertisements.
There are many unknown factors that are difficult to adjust for in terms
of statistical models. Some studies use propensity weighting post-hoc
to balance the study using known characteristics that discriminate
between those in the sample from those not in the sample but sharing
the same population characteristics[27,28]. The current study recruited
from a diverse range of geographic areas in an attempt to broaden the
sample and reduce the likelihood of selection biases. However, we
cannot be entirely confident that all selection biases have been
removed.
In conclusion, the lifetime prevalence of STDs in the sample of
NMPOUs calls attention to the importance of prevention of STDs. In
terms of public health initiatives, such as Seek, Test, Treat for STDs like
HIV, a question remains regarding the role of primary prevention of
drug use as a means of preventing STDs as secondary prevention. That
is, preventing drug use should reduce the likelihood of STDs. These
findings suggest that most participants had been diagnosed with an
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STD prior to onset of NMPOU. Therefore, prevention among
NMPOUs would seem fruitless, given that they had been previously
infected with an STD. Prevention of a first STD should occur much
earlier in life, and perhaps there is an opportunity to discuss the
prevention of NMPOU during STD interventions as well. Nonmedical
prescription drug use is a “hidden epidemic” because many users have
high levels of social functioning and can maintain their consumption
for months to years without detection [13]. Lately, many young users
are transitioning to heroin with the decrease in availability of potent
prescription pain relievers, particularly in the suburbs [29,30]. HIV
and drug use have been referred to as the twin epidemics that have
plagued the United States. Of late, prescription drug use and STDs also
appear to be concomitant public health issues in desperate need of
further inquiry.

13.
14.

15.

16.
17.
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