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Background. Data on behavioral correlates of mental illness among young people who inject drugs (PWID) are limited. We ex-
amine injection risks and healthcare use among young PWID with probable serious mental illness (PSMI).

Methods. People who inject drugs were recruited and interviewed in 20 US cities for 2015 National HIV Behavioral Surveillance. 
Probable serious mental illness was assessed using the Kessler-6 screening scale. Bivariate analyses using log-linked Poisson regres-
sion with generalized estimating equations adjusted for design covariates were conducted to examine associations between PSMI 
and behaviors among PWID ages 18–29 years.

Results. Of 1769 young PWID, 45% had PSMI. Compared to those without PSMI, PWID with PSMI were more likely to report 
injecting more than once a day, receptive syringe sharing, sharing of other injection equipment, and unmet needs for medical care 
and substance use disorder (SUD) treatment. Those with PSMI were less likely to use syringe services programs than those without 
PSMI.

Conclusions. Approximately half of young PWID had PSMI. People who inject drugs with PSMI engaged in high-risk injection 
behaviors and encountered barriers to healthcare. Human immunodeficiency virus prevention programs such as Syringe Services 
Programs (SSPs) could benefit from screening for mental illness among young PWID and strong linkage to healthcare, including 
mental health and SUD treatment.
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The rise in the number of young people who inject drugs 
(PWID) in the United States [1] during the opioid crisis 
is a growing concern for human immunodeficiency virus 
(HIV) prevention. Comparisons to national surveys show 
that younger PWID in community samples often experience 
higher rates of major depression, alcohol dependence, anti-
social personality disorder, and borderline personality dis-
order than the general population of 18- to 29-year-olds [2]. 
Mental illness has been linked to increased HIV risk among 
PWID [3–5]. People who inject drugs with mental illness are 
more likely to report higher frequency of injection [6], re-
ceptive syringe sharing [7, 8], and equipment sharing [9, 10] 
compared to PWID without mental illness. Although some 
mental illnesses may predate substance use disorders (SUD) 
[11], substance use can also cause or exacerbate mental ill-
ness (eg, substance-induced major depression). Psychological 
distress and mental health disorders, especially depression, 
are highly incident [12] and prevalent [13] among PWID in 

both SUD treatment and nontreatment settings. For example, 
psychiatric and SUD comorbidity was high among a sample 
of people, recruited from a Syringe Services Program (SSP), 
who injected heroin [14]; more than half were diagnosed 
with a lifetime Axis I disorder (eg, major depression) or an-
tisocial personality disorder. In addition, the vast majority of 
PWID in a community sample in Canada reported depressive 
symptomology (81.4%) with more than half reporting severe 
depressive symptomology (57.7%) [4]. Severe symptomology 
is associated with greater levels of risky injection practices 
[15]. The use of brief screening tools in a range of healthcare 
settings to identify possible mental illness is critical to ensure 
adequate linkage to care.

Young PWID who practice unsafe injection practices are at es-
pecially high risk for HIV. A study comparing sociodemographic 
and risk behaviors found that HIV infection was more likely to 
be recent in PWID who were young (18–29 vs ≥40 years) and 
had receptively shared syringes [16]. Although there is lower 
prevalence of HIV among younger PWID in comparison to 
their older counterparts, their behaviors such as receptive sy-
ringe sharing place them at increased risk of HIV infection and 
could lead to a rapid spread in this vulnerable population [17, 
18]. An investigation of young PWID in the United States found 
that some mental illnesses (ie, substance-induced depression 
and borderline personality disorder), but not all (ie, primary 

 

Correspondence: Monica Adams, PhD, MPH, 1600 Clifton Rd., MS US8-4, Atlanta, GA 30329 
(ydy7@cdc.gov).

The Journal of Infectious Diseases®  2020;222(S5):S401–9
Published by Oxford University Press for the Infectious Diseases Society of America 2020. 
This work is written by (a) US Government employee(s) and is in the public domain in the US.
DOI: 10.1093/infdis/jiaa238

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/article/222/Supplem

ent_5/S401/5900601 by guest on 10 April 2024

http://orcid.org/0000-0002-8113-2501
mailto:ydy7@cdc.gov?subject=


S402 • jid 2020:222 (Suppl 5) • Adams et al

major depression, anxiety disorders, and antisocial personality 
disorders), were associated with risky injection behavior in a 
community sample of young PWID [19].

A large gap exists between the number of people with 
co-occurring mental health and SUDs and the number re-
ceiving treatment for these conditions [20]. Adults with 
co-occurring mental disorders have higher rates of perceived 
unmet need for mental healthcare [21], and mental health con-
ditions are associated with increased barriers to access health 
and social services [22]. Few data are available to inform service 
provision for the potentially synergistic effects of mental illness 
and SUD comorbidity on the risk behaviors among PWID [5] 
and their prevention and healthcare use. Even less is known 
about young PWID in the context of the current opioid crisis 
[2]. More information about how mental illness relates to injec-
tion risk behaviors among PWID such as sharing syringes and 
equipment, as well as possible protective health behaviors such 
as obtaining needed medical care and SUD treatment and using 
SSPs (community-based prevention programs providing access 
to and disposal of sterile syringes and injection equipment; and 
vaccination, testing, and linkage to care and treatment for infec-
tious diseases), would allow for more targeted prevention work 
with this population. This analysis aimed to understand the re-
lationship between probable serious mental illness (PSMI), in-
jection risk behaviors, and healthcare use among young PWID 
across 20 cities with high acquired immune deficiency syn-
drome prevalence in 2015.

METHODS

Sampling and Eligibility

Data for this analysis were collected in 2015 as part of National 
HIV Behavioral Surveillance (NHBS) among PWID; methods 
are described in detail elsewhere [23]. In short, NHBS was 
conducted in 20 metropolitan statistical areas, which repre-
sented approximately 45% of all diagnosed HIV infections in 
2014 in urban areas with a population of at least 500 000 [24]. 
Participation was limited to persons who were aged at least 
18 years, residents of the city, able to complete the interview in 
English or Spanish, did not already complete the survey, and 
were able to provide informed consent. Eligible participants 
also needed to (1) report injecting a drug not prescribed for 
them during the past 12 months and (2) present physical ev-
idence of recent injection (eg, track marks) or (3) adequately 
describe their injection practices.

Participants were recruited using respondent-driven sam-
pling (RDS) [25]. Recruitment started with a limited number 
of initial participants, called “seeds,” who were purposefully 
chosen by project staff. Eligible seeds were asked to recruit, 
using a system of coded coupons, up to 5 persons whom they 
knew personally and who injected drugs. Those persons, in turn, 
completed the interview and recruited others. Recruitment by 

eligible participants continued in successive waves until sample 
size was reached or until a predetermined date.

Trained interviewers administered a standardized question-
naire using portable computers to collect information about be-
havioral risks for HIV infection, HIV testing history, and use 
of HIV prevention services. Blood-based rapid HIV testing 
was performed in the field for all consenting participants, and 
blood specimens were collected for confirmatory laboratory-
based testing. In exchange for their time, participants received 
$20–$30 for completing the interview and $10–$25 for HIV 
testing (amount determined locally). Participants who agreed 
to recruit others received an additional $10 for each recruit who 
completed the interview. No personally identifying informa-
tion was collected. Activities were approved by the Centers for 
Disease Control and Prevention [26, 27] and local institutional 
review boards for each of the 20 participating cities.

Measures

Variables used for this analysis included background charac-
teristics, PSMI, drug injection history, injection risk behaviors, 
and prevention behaviors and healthcare use. All participants 
completed the Kessler-6 screening scale for serious mental 
illness [28]. The Kessler-6 has been demonstrated to accu-
rately identify people likely to have a psychiatric disorder in 
the general population [28], people with HIV infection [29], 
and people with SUDs [30]. In addition, the 10-item version 
of the Kessler-6 was found to be a reliable indicator of affec-
tive disorder among PWID [31]. An example item includes 
the following: “During the past 30 days, how often did you feel 
hopeless?” Respondents with scores of 13–24 were classified as 
having PSMI (scale range 0–24) [28].

 Household income was dichotomized into at/below versus 
above the federal poverty level according to US Department 
of Health and Human Services Poverty Guidelines 2015 [32]. 
Homelessness was defined as living on the street, in a shelter, a 
single room occupancy hotel, or in a car, at any time in the past 
12 months. Time since first injection was calculated based on 
participant age at first injection and current age. Participants 
were asked how often they injected any drug in the past 
12 months; responses were dichotomized as more than once a 
day or once a day or less. Receptive syringe sharing was defined 
as injecting with a needle or syringe that had already been used 
by someone else, and distributive sharing was defined as giving 
a needle or syringe to someone else after they had already used 
it for injection.

Participants were asked about their awareness of pre-
exposure prophylaxis (PrEP) by asking whether they ever 
heard of people who do not have HIV taking PrEP; they were 
also asked whether they had received HIV testing in the past 
12  months. Participants were asked whether they currently 
had health insurance or healthcare coverage, whether they had 
seen a healthcare provider in the past 12 months, and whether 
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there was any time in the past 12  months when they needed 
medical care but did not get it because they could not afford it. 
Participants were asked about participating in SUD treatment 
in the past 12 months including outpatient, inpatient, residen-
tial, detox, methadone treatment, or 12-step programs; they 
were also asked whether they tried to get into a program to treat 
drug use in the past 12 months but were unable to. Participants 
were considered to use SSPs as their primary source of syr-
inges if they only obtained their syringes from a SSP in the 
past 12 months, or whether a SSP was the most common place 
where they got their syringes in the past 12 months among all 
of their sources.

Human immunodeficiency virus serostatus was deter-
mined by performing an HIV test at the time of the survey. 
Participants were considered HIV negative if they had a 
nonreactive rapid HIV test result or a negative laboratory 
test result if a rapid test was not conducted and no self-re-
port of a previous HIV-positive test result. Participants were 
considered HIV-positive if they had a reactive rapid HIV test 
result confirmed by supplemental laboratory-based testing, or 
a positive result by laboratory-based testing without a rapid 
HIV test. All participants with an HIV-positive test result were 
referred to appropriate local HIV medical care services, and 
all participants were offered referrals for relevant social and 
medical needs (eg, housing, wound care).

Data Analysis

Participants were included in this analysis based on the fol-
lowing criteria: aged 18–29  years, had no missing recruiter 
information, had a valid HIV test result, and completed the 
interview. We used log-linked Poisson regression models with 
generalized estimating equations to examine associations of 
PSMI with injection risk behaviors and with prevention be-
haviors and healthcare use among PWID ages 18–29 years. We 
considered potential confounders based on published literature, 
epidemiologic relevance, and statistically significant (P < .05) 
association with PSMI. Consequently, the model for each out-
come included gender. In addition, all models accounted for 
RDS sampling methodology and the dependence among ob-
servations linked to one another in recruitment networks by 
clustering on recruitment chain and adjusting for self-reported 
network size and the city of interview. Adjusted prevalence 
ratios (aPRs) and 95% confidence intervals (CIs) are reported. 
All analyses were conducted using SAS 9.4 (SAS Institute Inc., 
Cary, NC).

RESULTS

The analysis sample included 1769 young PWID (Table 1), with 
a median age of 26 years (data not shown), 69% of whom were 
male, 65% were white, 21% Hispanic/Latino, and 7% black. 
Seventy-one percent lived at or below the poverty level, the ma-
jority were homeless in the past 12  months (77%), and more 

than half had been incarcerated in the past 12 months (53%). 
Forty-one participants (2%) were HIV positive.

The primary drug injected for the majority of young PWID 
(78%) was heroin, 41% began injecting drugs at age 18  years 
or younger, and 37% had been injecting for more than 6 years. 
Approximately half of the young PWID (45%) scored at or above 
the cutoff for PSMI on the Kessler-6. Scores ranged from 0 to 24; 
the mean scale score was 11.80 (standard deviation = 5.09).

Injection risk behaviors were higher among those with 
PSMI than among those without PSMI (Table  2). Those with 
PSMI were more likely to report injecting more than once a 
day (83% vs 76%; aPR = 1.19; CI, 1.02–1.38), receptive syringe 
sharing (56% vs 47%; aPR = 1.21; CI, 1.08–1.36), receptive 
sharing of injection equipment (74% vs 64%; aPR = 1.26; CI, 
1.12–1.42), receptive sharing of a syringe to divide drugs (52% 
vs 41%; aPR = 1.22; CI, 1.11–1.35), and distributive syringe 
sharing (61% vs 55%; aPR = 1.13; CI, 1.01–1.26) than those 
without PSMI.

There were no significant differences in whether those with 
PSMI received an HIV test in the past 12 months or had heard 
of PrEP. No significant differences were observed between 
PWID with and without PSMI on whether they had health in-
surance, saw a healthcare provider, or attended SUD treatment 
in the past 12 months. However, those with PSMI were more 
likely to report that they were unable to get medical care due to 
cost (38% vs 23%; aPR = 1.42; 95% CI, 1.25–1.60) and unable 
to get into SUD treatment in the past 12 months (37% vs 25%; 
aPR = 1.33; 95% CI, 1.20–1.46). They were also less likely to re-
port that SSPs were their most common source of syringes (30% 
vs 34%; aPR = 0.88; 95% CI, 0.78–0.99).

DISCUSSION

Approximately half of the sample of more than 1700 young 
PWID from 20 geographically diverse communities in the 
United States were classified as having PSMI. The PWID with 
PSMI were more likely to engage in injection practices that put 
them at risk for HIV, report trouble accessing SUD treatment, 
and have unmet needs for medical care. Use of SSPs as the pri-
mary source of syringes was low among young PWID and even 
lower among those with PSMI.

Our analysis showed high rates of PSMI similar to other com-
munity samples of PWID [12]. Approximately three fourths of 
all lifetime mental disorders onset by the mid‐20s [33], and fo-
cusing on treatment of comorbid mental health issues such as 
depression in younger PWID may incur bidirectional benefits. 
Those who embark on mental health treatment may be more 
likely to achieve gains in risk reduction [6] and be retained in 
SUD treatment [34]. One study found that although mental 
illnesses such as anxiety were linked to syringe sharing, use 
of psychotropic medications was negatively related to this risk 
[35]. Substance use care can also play a key role in improving 
mental health outcomes [12]; although not specific to PWID, 
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reductions in psychiatric symptoms were found among patients 
after admission to drug dependence treatment [34].

In this study, young PWID with PSMI were significantly 
more likely to engage in risky injection practices including 
higher frequency of injection, receptive and distributive sy-
ringe sharing, backloading, and sharing of injection equip-
ment. Another study of young PWID in the United States 
found that substance-induced lifetime and past year major 
depression and borderline personality disorder were associ-
ated with receptive sharing [19]. Outcomes related to mental 
illness, such as feelings of hopelessness, difficulties regulating 
emotions, and low self-efficacy, may further inhibit the ability 
of PWID to implement harm reduction strategies to reduce 
their risk of HIV [19].

Although those with PSMI were not less likely to be unin-
sured, and they reported engaging in medical care and substance 
abuse treatment at similar percentages as those without PSMI, 
those with PSMI reported more unmet needs for healthcare and 
were more likely to be unable to get into SUD treatment. Prior 
research with general populations has shown that those with 
SMI have higher healthcare utilization and expenditures than 
those without [36]. Although insurance coverage for behavioral 
health increased for young adults 19–25 years of age after im-
plementation of the Affordable Care Act, this did not translate 
into increases in SUD treatment among this group [37]. Prior 
research with HIV-negative PWID showed high levels of unmet 
service needs, especially mental health services, and suggests 
that although those with HIV may receive assistance through 

Table 1. Sample Characteristics and Prevalence of Probable Serious Mental Illnessa Among Young People Who Inject Drugs, 20 US Cities, 2015 

Characteristic Total 
No Probable Serious 

Mental Illness
Probable Serious 

Mental Illness

n % n % n %

Background Characteristics       

 Gender       

  Female 547 31 260 27 281 35

  Male 1212 69 696 72 509 64

  Transgender 8 <1 5 <1 3 0

 Age (Years)       

  18–24 586 33 302 31 279 35

  25–29 1183 67 661 69 514 65

 Race/Ethnicity       

  White 1146 65 639 66 502 63

  Black/African American 124 7 69 7 52 7

  Hispanic/Latinob 371 21 189 20 178 22

  Other 126 7 64 7 61 8

 Household income at/below federal poverty level 1238 71 655 69 572 73

 Education <high school graduation 439 25 224 23 210 26

 Homelessc,d 1357 77 684 71 664 84

 Incarceratedd 945 53 543 56 397 50

 HIV serostatus positive 41 2 22 2 18 2

Drug Injection History       

 Age at first injection ≤18 years 718 41 370 38 342 43

 Years since first injection >6 years 648 37 340 35 303 38

 Primary Drug Injected       

  Speedballe 152 9 73 8 78 10

  Heroin 1384 78 769 80 604 76

  Powder cocaine 22 1 10 1 11 1

  Crack cocaine 5 0 3 0 2 0

  Methamphetamine 165 9 88 9 77 10

  Oxycontin or painkillers 10 1 6 1 4 1

  Multiple 31 2 14 1 17 2

Totalf 1769 100 963 100 793 100

Abbreviations: HIV, human immunodeficiency virus.
aDefined as scoring 13 or higher on the Kessler-6 scale, a screening scale for serious mental illness.
bHispanics/Latinos can be of any race.
cAt any time in during the past 12 months, lived on the street, in a shelter, a single room occupancy hotel, or in a car.
dPast 12 months.
eHeroin and cocaine being injected together.
fNumbers and totals may not add up to 100% due to missing data and rounding.
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the Ryan White CARE Act, seronegative PWID may benefit 
from similar community service programs [38]. It may be that 
those with mental illness require additional medical services 
than those without and perceive increased barriers to care.

Although a prior study investigating co-occurring mental 
health and SUDs found that people with mental health dis-
orders are more likely to receive SUD treatment [20], this 
analysis found similar rates of treatment between those with 
and without PSMI. However, although the other study found 
a low perceived need for SUD treatment, more than one third 
of young PWID with PSMI in this sample reported trying but 
being unable to get into SUD treatment. Perhaps the increased 
severity and risk of injection drug use, and additional obstacles 
faced by PWID in obtaining care, led to more perceived need 
and unmet needs in this sample. Prior research has shown 
that psychiatric distress can be a motivator for SUD treatment 
seeking [39].

The SSPs provide harm reduction tools and strategies and are 
an effective way to reduce injection risk behaviors [40]. They 
also can serve as a primary linkage to other critical health and 
prevention services such as HIV care, PrEP and postexposure 
prophylaxis services, and SUD and healthcare programs. The 
majority of SSPs offer referrals to medication-assisted treatment 
[41], and PWID who regularly use an SSP are more likely to 
reduce their injection frequency [42] than those who do not. 
Overall use of SSPs in this sample was low, as indicated by the 
low proportion of young PWID reporting SSPs as their primary 
source for syringes. The SSP use was even less common among 
those with PSMI. These findings highlight a need to improve 
access to SSPs for HIV prevention and as a gateway to health-
care, with strong bidirectional referral systems between SSPs 
and other local prevention and healthcare providers. Given that 
the majority of PWID in this sample report having received 
healthcare in the past 12 months, there are opportunities for in-
tegrating SSPs into behavioral healthcare services or providing 
referral into SSP services when available through encounters 
with medical professionals in clinics or emergency depart-
ments. Among a study of people who use drugs, those with psy-
chological distress were approximately 10 times more likely to 
have a nonfatal overdose in the past year [18]; many would have 
come into contact with emergency responders, which possibly 
provides an opportunity for screening and referral to SSPs and 
other desired care (eg, SUD treatment).

Individuals with severe mental illness (SMI) are dispropor-
tionately impacted by HIV. The prevalence of HIV infection in a 
mental health treatment sample was approximately 8 times the 
estimated US population rate [43]. A better understanding of 
the interaction between injection risk and SMI, especially bar-
riers to safer injection practices, is needed. A recent analysis of 
persons with HIV estimated that 19% experienced generalized 
anxiety disorder symptoms and were more than 3 times as likely 
to have unmet needs for mental health services [44]. Additional 

research on barriers to medical care, such as stigma, readiness, 
and ability to access resources, is needed to optimize HIV pre-
vention efforts for young PWID and ensure adequate treatment. 
Service providers who come into contact with young PWID 
through prevention, routine or emergency healthcare, or SUD 
treatment should be aware of mental health issues and establish 
strong relationships with mental and behavioral services to en-
sure that those who are seeking support can be quickly linked 
and enrolled into services.

Limitations

This analysis is subject to several limitations. First, the data are 
self-reported and subject to social desirability and recall bias. 
Prior literature indicates that self-report is a reliable and valid 
way to obtain information about drug use among PWID [45]. 
However, a recent study suggests that social desirability bias 
is associated with key health measures; these associations are 
likely not primarily due to depressive symptoms [46]. Second, 
this analysis did not directly measure unmet need for mental 
healthcare. Although it did capture unmet need for medical 
care due to cost, and unmet need for SUD treatment, this likely 
underrepresents the need for mental healthcare among this 
population and limits the ability to draw conclusions about gaps 
in non-SUD mental healthcare among this sample. Third, these 
data may not be representative of all young PWID. However, 
in the absence of a nationally representative sample, data col-
lected from multiple, geographically diverse areas using sam-
pling methods such as RDS to reach vulnerable populations are 
imperative to improved understanding of the scope of HIV risk 
among PWID. Fourth, future analyses should address the inter-
actions of mental health on the dual risk of injection and sexual 
risk among PWID.

Finally, NHBS ascertains data from the past 12  months, 
whereas the Kessler-6 measures psychological distress over the 
past 30 days; therefore, behaviors and affect may not align. The 
NHBS data are cross-sectional and therefore limit the ability 
to understand how mental illness and injection drug use in-
fluence each other. A  longitudinal study of PWID found that 
a large proportion were diagnosed with a mental illness during 
the time they were injecting [12]. Associations with PSMI may 
be related to other characteristics not included in this analysis. 
One study investigating recent injection risk behaviors found 
that current depressive symptoms accounted for little variance 
in risk behaviors among those with a history of mood disorders 
[5], suggesting that only including current symptoms may un-
derrepresent the relationship between mental illness and in-
jection risk. More importantly, the Kessler-6 is designed as a 
screening tool, not to diagnose specific mental illnesses. It is im-
portant for future research to understand how specific mental 
illnesses may differentially impact injection risk behaviors [47]. 
However, a study of PWID found that those with a history of 
mood disorders were more likely than those who had no history 
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to engage in a range of sex and injection-related risk behaviors; 
these varied little based on whether they had experienced de-
pression or bipolar disorder [5].

CONCLUSIONS

This analysis underscored the pervasiveness of serious mental 
illness among young PWID in the United States. Approximately 
half met the criteria for PSMI, and those affected engaged in 
riskier injection practices and fewer prevention behaviors than 
their peers. It is likely that serious mental illness puts young 
PWID at higher risks at multiple points along the HIV care con-
tinuum with implications for onward transmission. However, 
those with PSMI in our analysis reported inability to acquire 
desired support services such as SUD and medical care, where 
their needs could be more adequately supported.

Additional interventions and linkage efforts to support ac-
cess to SUD treatment and medical and mental health serv-
ices among PWID with SMI is warranted [48], including 
colocation of services [22]. Those attending SSPs may benefit 
from a brief mental health history assessment during harm 
reduction and service provision. Simply asking about his-
tory of mental illness may be an efficient and effective way to 
identify vulnerable groups [5]. Active mental health referrals 
and linkage should be incorporated into SSP best practices 
[49]. Likewise, mental health treatment providers should be 
aware of injection risk behaviors with PWID [50] and make 
appropriate referrals to SSPs and to SUD treatment programs, 
specifically medically assisted treatment. Mental health 
screening is a recommended standard practice in SUD treat-
ment [51]; screening those with mental illness for injection 
risks and linking them to SSPs when indicated is appropriate 
[22]. To prevent HIV infection among young PWID, a com-
prehensive, integrated approach that includes mental health 
screening and care is needed.

Notes

Acknowledgments. The NHBS study group is as follows: 
Atlanta, GA: Pascale Wortley, Jeff Todd, Kimi Sato; Baltimore, 
MD: Colin Flynn, Danielle German; Boston, MA: Dawn 
Fukuda, Rose Doherty, Chris Wittke; Chicago, IL: Nikhil 
Prachand, Nanette Benbow, Antonio D. Jimenez; Dallas, TX: 
Jonathon Poe, Shane Sheu, Alicia Novoa; Denver, CO: Alia 
Al-Tayyib, Melanie Mattson; Detroit, MI: Vivian Griffin, Emily 
Higgins, Kathryn Macomber; Houston, TX: Salma Khuwaja, 
Zaida Lopez, Paige Padgett; Los Angeles, CA: Ekow Kwa Sey, 
Yingbo Ma; Miami, FL: Marlene LaLota, John-Mark Schacht, 
David Forrest; Nassau-Suffolk, NY: Bridget Anderson, Anthony 
Romano, Lou Smith; New Orleans, LA: William T. Robinson, 
Narquis Barak, Meagan C. Zarwell; New York City, NY: Alan 
Neaigus, Kathleen H. Reilly; Newark, NJ: Barbara Bolden, 
Afework Wogayehu, Henry Godette; Philadelphia, PA: Kathleen 
A. Brady, Mark Shpaner, Jennifer Shinefeld; San Diego, CA: Lissa 

Bayang, Veronica Tovar-Moore; San Francisco, CA: H. Fisher 
Raymond, Theresa Ick; San Juan, PR: Sandra Miranda De León, 
Yadira Rolón-Colón; Seattle, WA: Tom Jaenicke, Hanne Thiede, 
Richard Burt; Washington, DC: Jenevieve Opoku, Irene Kuo; 
CDC: Winston Abara, Alexandra Balaji, Dita Broz, Jonathan 
Cook, Laura Cooley, Melissa Cribbin, Paul Denning, Katherine 
Doyle, Teresa Finlayson, Kathy Hageman, Kristen Hess, Brooke 
Hoots, Wade Ivy, Binh Le, Rashunda Lewis, Stacey Mason, Lina 
Nerlander, Gabriela Paz-Bailey, Taylor Robbins, Kathryn Salo, 
Catlainn Sionean, Amanda Smith, Justin Smith, Michael Spiller, 
Cyprian Wejnert, Akilah Wise, Mingjing Xia. 

Disclaimer. The findings and conclusions in this report are 
those of the authors and do not necessarily represent the offi-
cial position of the Centers for Disease Control and Prevention.

Financial support. The National HIV Behavioral Surveillance 
is funded by the Centers for Disease Control and Prevention 
(CDC). Data collection is conducted by funded sites in accord-
ance with a standardized protocol developed by the CDC.

Supplement sponsorship. This supplement is sponsored by 
the Centers for Disease Control and Prevention.

Potential conflicts of interest. All authors: No reported con-
flicts of interest. All authors have submitted the ICMJE Form 
for Disclosure of Potential Conflicts of Interest.  

References

1. Tempalski B, Pouget ER, Cleland CM, et al. Trends in the 
population prevalence of people who inject drugs in US 
metropolitan areas 1992–2007. PLoS One 2013; 8:e64789.

2. Mackesy-Amiti ME, Donenberg GR, Ouellet LJ. Prevalence 
of psychiatric disorders among young injection drug users. 
Drug Alcohol Depend 2012; 124:70–8.

3. Pilowsky  DJ, Wu  LT, Burchett  B, Blazer  DG, Ling  W. 
Depressive symptoms, substance use, and HIV-related 
high-risk behaviors among opioid-dependent individuals: 
results from the Clinical Trials Network. Subst Use Misuse 
2011; 46:1716–25.

4. Lemstra  M, Rogers  M, Thompson  A, Moraros  J, 
Buckingham  R. Risk indicators of depressive symptoma-
tology among injection drug users and increased HIV risk 
behaviour. Can J Psychiatry 2011; 56:358–66.

5. Williams  SC, Davey-Rothwell  MA, Tobin  KE, Latkin  C. 
People who inject drugs and have mood disorders-a brief 
assessment of health risk behaviors. Subst Use Misuse 2017; 
52:1181–90.

6. Latkin CA, Mandell W. Depression as an antecedent of fre-
quency of intravenous drug use in an urban, nontreatment 
sample. Int J Addict 1993; 28:1601–12.

7. Stein MD, Solomon DA, Herman DS, Anderson BJ, Miller I. 
Depression severity and drug injection HIV risk behaviors. 
Am J Psychiatry 2003; 160:1659–62.

8. Perdue T, Hagan H, Thiede H, Valleroy L. Depression and 
HIV risk behavior among Seattle-area injection drug users 

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/article/222/Supplem

ent_5/S401/5900601 by guest on 10 April 2024



S408 • jid 2020:222 (Suppl 5) • Adams et al

and young men who have sex with men. AIDS Educ Prev 
2003; 15:81–92.

9. Wild TC, el-Guebaly N, Fischer B, et al. Comorbid depres-
sion among untreated illicit opiate users: results from a 
multisite Canadian study. Can J Psychiatry 2005; 50:512–8.

10. Latkin  CA, Buchanan  AS, Metsch  LR, et  al. Predictors of 
sharing injection equipment by HIV-seropositive injection 
drug users. J Acquir Immune Defic Syndr 2008; 49:447–50.

11. Swendsen  J, Conway KP, Degenhardt L, et al. Mental dis-
orders as risk factors for substance use, abuse and depend-
ence: results from the 10-year follow-up of the National 
Comorbidity Survey. Addiction 2010; 105:1117–28.

12. Reddon H, Pettes T, Wood E, et al. Incidence and predictors 
of mental health disorder diagnoses among people who in-
ject drugs in a Canadian setting. Drug Alcohol Rev 2018; 37 
(Suppl 1):285–93.

13. Conner KR, Pinquart M, Duberstein PR. Meta-analysis 
of depression and substance use and impairment 
among intravenous drug users (IDUs). Addiction 2008; 
103:524–34.

14. Kidorf M, Disney ER, King VL, Neufeld K, Beilenson PL, 
Brooner  RK. Prevalence of psychiatric and substance use 
disorders in opioid abusers in a community syringe ex-
change program. Drug Alcohol Depend 2004; 74:115–22.

15. Heimer R, Barbour R, Palacios WR, Nichols LG, Grau LE. 
Associations between injection risk and community dis-
advantage among suburban injection drug users in south-
western Connecticut, USA. AIDS Behav 2014; 18:452–63.

16. Chapin-Bardales  J, Masciotra  S, Smith  A, et  al. 
Characteristics of persons who inject drugs with recent 
HIV Infection in the United States: National HIV behav-
ioral surveillance, 2012. AIDS Behav 2019; 23:3277–85. 

17. Broz D, Pham H, Spiller M, et al. Prevalence of HIV infec-
tion and risk behaviors among younger and older injecting 
drug users in the United States, 2009. AIDS Behav 2014; 18 
(Suppl 3):284–96.

18. Calvo M, MacFarlane J, Zaccaro H, et al. Young people who 
use drugs engaged in harm reduction programs in New 
York City: overdose and other risks. Drug Alcohol Depend 
2017; 178:106–14.

19. Mackesy-Amiti ME, Donenberg GR, Ouellet LJ. Psychiatric 
correlates of injection risk behavior among young people 
who inject drugs. Psychol Addict Behav 2014; 28:1089–95.

20. Han  B, Compton  WM, Blanco  C, Colpe  LJ. Prevalence, 
treatment, and unmet treatment needs Of US adults with 
mental health and substance use disorders. Health Aff 
(Millwood) 2017; 36:1739–47.

21. Forman-Hoffman  VL, Batts  KR, Hedden  SL, Spagnola  K, 
Bose  J. Comorbid mental disorders among adults in the 
mental health surveillance survey. Ann Epidemiol 2018; 
28:468–74.

22. Wang L, Panagiotoglou D, Min JE, et al. Inability to access 
health and social services associated with mental health 
among people who inject drugs in a Canadian setting. Drug 
Alcohol Depend 2016; 168:22–9.

23. Lansky A, Abdul-Quader AS, Cribbin M, et al. Developing 
an HIV behavioral surveillance system for injecting drug 
users: the National HIV Behavioral Surveillance System. 
Public Health Rep ( 2007; 122 (Suppl 1):48–55.

24. Centers for Disease Control and Prevention. HIV 
Surveillance Report, 2015. Vol. 27, 2016. Available at: 
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.
html. Accessed 25 May 2020.

25. Heckathorn DD. Respondent-driven sampling II: deriving 
valid population estimates from chain-referral samples of 
hidden populations. Soc Probl 2002; 49:11–34.

26. Centers for Disease Control and Prevention. Guidelines 
for Defining Public Health Research and Public Health 
Non-Research. Revised edition. Published October 4, 1999. 
Available at: http://www.cdc.gov/od/science/integrity/docs/
defining-public-health-research-non-research-1999.pdf. 
Accessed 5 September 2019.

27. Department of Health and Human Services. Protection 
of Human Subjects, CFR 45, Part 46. Revised edition. 
Published January 2009. Available at: http://www.hhs.gov/
ohrp/humansubjects/guidance/45cfr46.html. Accessed 5 
September 2019.

28. Kessler  RC, Barker  PR, Colpe  LJ, et  al. Screening for se-
rious mental illness in the general population. Arch Gen 
Psychiatry 2003; 60:184–9.

29. Choi SK, Boyle E, Burchell AN, et al.; OHTN Cohort Study 
Group. Validation of six short and ultra-short screening 
instruments for depression for people living with HIV in 
Ontario: results from the Ontario HIV treatment network 
cohort study. PLoS One 2015; 10:e0142706.

30. Swartz JA, Lurigio AJ. Screening for serious mental illness 
in populations with co-occurring substance use disorders: 
performance of the K6 scale. J Subst Abuse Treat 2006; 
31:287–96.

31. Hides L, Lubman DI, Devlin H, et al. Reliability and validity 
of the Kessler 10 and Patient Health Questionnaire among 
injecting drug users. Aust N Z J Psychiatry 2007; 41:166–8.

32. Department of Health and Human Services. U.S. 
Department of Health and Human Services. U.S. 
Department of Health and Human Services. Annual Update 
of the HHS Poverty Guidelines. Federal Register; 2015. Vol. 
80: Federal Register. Available at: https://www.govinfo.gov/
content/pkg/FR-2015-01-22/pdf/2015-01120.pdf. Accessed 
4 September 2019. 

33. Kessler  RC, Amminger  GP, Aguilar-Gaxiola  S, Alonso  J, 
Lee S, Ustün TB. Age of onset of mental disorders: a review 
of recent literature. Curr Opin Psychiatry 2007; 20:359–64.

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/article/222/Supplem

ent_5/S401/5900601 by guest on 10 April 2024

http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/od/science/integrity/docs/defining-public-health-research-non-research-1999.pdf
http://www.cdc.gov/od/science/integrity/docs/defining-public-health-research-non-research-1999.pdf
http://www.hhs.gov/ohrp/humansubjects/guidance/45cfr46.html
http://www.hhs.gov/ohrp/humansubjects/guidance/45cfr46.html
https://www.govinfo.gov/content/pkg/FR-2015-01-22/pdf/2015-01120.pdf
https://www.govinfo.gov/content/pkg/FR-2015-01-22/pdf/2015-01120.pdf


SMI among young PWID • jid 2020:222 (Suppl 5) • S409

34. Gossop M, Marsden J, Stewart D. Remission of psychiatric 
symptoms among drug misusers after drug dependence 
treatment. J Nerv Ment Dis 2006; 194:826–32.

35. Lundgren  LM, Amodeo  M, Chassler  D. Mental health 
status, drug treatment use, and needle sharing among injec-
tion drug users. AIDS Educ Prev 2005; 17:525–39.

36. Dismuke CE, Egede LE. Association of serious psycholog-
ical distress with health services expenditures and utiliza-
tion in a national sample of US adults. Gen Hosp Psychiatry 
2011; 33:311–7.

37. Olfson M, Wall M, Barry CL, Mauro C, Mojtabai R. Effects 
of the affordable care act on private insurance coverage and 
treatment of behavioral health conditions in young adults. 
Am J Public Health 2018; 108:1352–4.

38. Stein MD, Friedmann P. Need for medical and psychosocial 
services among injection drug users: a comparative study of 
needle exchange and methadone maintenance. Am J Addict 
2002; 11:262–70.

39. Kidorf  M, King  VL, Peirce  J, Burke  C, Kolodner  K, 
Brooner RK. Psychiatric distress, risk behavior, and treat-
ment enrollment among syringe exchange participants. 
Addict Behav 2010; 35:499–503.

40. Fernandes  RM, Cary  M, Duarte  G, et  al. Effectiveness of 
needle and syringe programmes in people who inject drugs 
- an overview of systematic reviews. BMC Public Health 
2017; 17:309.

41. Des Jarlais DC, Nugent A, Solberg A, Feelemyer J, Mermin J, 
Holtzman  D. Syringe service programs for persons who 
inject drugs in urban, suburban, and rural areas - United 
States, 2013. Morb Mortal Wkly Rep 2015; 64:1337–41.

42. Hagan  H, McGough  JP, Thiede  H, Hopkins  S, Duchin  J, 
Alexander ER. Reduced injection frequency and increased 
entry and retention in drug treatment associated with 
needle-exchange participation in Seattle drug injectors. J 
Subst Abuse Treat 2000; 19:247–52.

43. Rosenberg SD, Goodman LA, Osher FC, et al. Prevalence 
of HIV, hepatitis B, and hepatitis C in people with severe 
mental illness. Am J Public Health 2001; 91:31–7.

44. Beer L, McCree DH, Jeffries WL 4th, Lemons A, Sionean C. 
Recent US Centers for Disease Control and Prevention ac-
tivities to reduce HIV Stigma. J Int Assoc Provid AIDS Care 
2019; 18:2325958218823541.

45. Darke S. Self-report among injecting drug users: a review. 
Drug Alcohol Depend 1998; 51:253–63; discussion 67–8.

46. Latkin  CA, Edwards  C, Davey-Rothwell  MA, Tobin  KE. 
The relationship between social desirability bias and self-
reports of health, substance use, and social network fac-
tors among urban substance users in Baltimore, Maryland. 
Addict Behav 2017; 73:133–6.

47. Bruneau J, Arruda N, Zang G, Jutras-Aswad D, Roy É. The 
evolving drug epidemic of prescription opioid injection 
and its association with HCV transmission among people 
who inject drugs in Montréal, Canada. Addiction 2019; 
114:366–73.

48. Buckingham E, Schrage E, Cournos F. Why the treatment 
of mental disorders is an important component of HIV 
prevention among people who inject drugs. Adv Prev Med 
2013; 2013:690386.

49. Brienza  RS, Stein  MD, Chen  M, et  al. Depression among 
needle exchange program and methadone maintenance cli-
ents. J Subst Abuse Treat 2000; 18:331–7.

50. Mackesy-Amiti ME, Donenberg GR, Ouellet LJ. Prescription 
opioid misuse and mental health among young injection 
drug users. Am J Drug Alcohol Abuse 2015; 41:100–6.

51. Kleber  HD, Weiss  RD, Anton  RF Jr, et  al.; Work Group 
on Substance Use Disorders; American Psychiatric 
Association; Steering Committee on Practice Guidelines. 
Treatment of patients with substance use disorders, second 
edition. American Psychiatric Association. Am J Psychiatry 
2007; 164:5–123.

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/article/222/Supplem

ent_5/S401/5900601 by guest on 10 April 2024


