View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by UNL | Libraries

University of Nebraska - Lincoln

Digital Commons@University of Nebraska - Lincoln

Sociology Department, Faculty Publications Sociology, Department of

2018

Latent Risk Subtypes Based on Injection and
Sexual Behavior Among People Who Inject Drugs
in Rural Puerto Rico

Dane Hautala
University of Nebraska-Lincoln, dane hautala@huskers.unl.edu

Roberto Abadie
University of Nebraska Lincoln, rabadie2@unl.edu

Courtney Thrash
University of Nebraska-Lincoln, courtney.thrash1S@gmail.com

Juan Carlos Reyes

University of Puerto Rico, Medical Sciences Campus, jreyes@rcm.upr.edu

Kirk Dombrowski
University of Nebraska - Lincoln, kdombrowski2@unl.edu

Follow this and additional works at: https://digitalcommons.unl.edu/sociologyfacpub

Part of the Family, Life Course, and Society Commons, and the Social Psychology and
Interaction Commons

Hautala, Dane; Abadie, Roberto; Thrash, Courtney; Reyes, Juan Carlos; and Dombrowski, Kirk, "Latent Risk Subtypes Based on
Injection and Sexual Behavior Among People Who Inject Drugs in Rural Puerto Rico" (2018). Sociology Department, Faculty
Publications. 639.

https://digitalcommons.unl.edu/sociologyfacpub/639

This Article is brought to you for free and open access by the Sociology, Department of at Digital Commons@ University of Nebraska - Lincoln. It has
been accepted for inclusion in Sociology Department, Faculty Publications by an authorized administrator of Digital Commons@University of

Nebraska - Lincoln.


https://core.ac.uk/display/215200896?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://digitalcommons.unl.edu?utm_source=digitalcommons.unl.edu%2Fsociologyfacpub%2F639&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/sociologyfacpub?utm_source=digitalcommons.unl.edu%2Fsociologyfacpub%2F639&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/sociology?utm_source=digitalcommons.unl.edu%2Fsociologyfacpub%2F639&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/sociologyfacpub?utm_source=digitalcommons.unl.edu%2Fsociologyfacpub%2F639&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/419?utm_source=digitalcommons.unl.edu%2Fsociologyfacpub%2F639&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/430?utm_source=digitalcommons.unl.edu%2Fsociologyfacpub%2F639&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/430?utm_source=digitalcommons.unl.edu%2Fsociologyfacpub%2F639&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/sociologyfacpub/639?utm_source=digitalcommons.unl.edu%2Fsociologyfacpub%2F639&utm_medium=PDF&utm_campaign=PDFCoverPages

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Rural Health. Author manuscript; available in PMC 2019 June 01.

-, HHS Public Access
«

Published in final edited form as:
J Rural Health. 2018 June ; 34(3): 236-245. doi:10.1111/jrh.12262.

Latent Risk Subtypes Based on Injection and Sexual Behavior
Among People Who Inject Drugs in Rural Puerto Rico

Dane Hautala, PhD1, Roberto Abadie, PhD1, Courtney Thrash, MAL, Juan Carlos Reyes,
PhDZ2, and Kirk Dombrowski, PhD!
1Department of Sociology, University of Nebraska Lincoln, 206 Benton Hall, Lincoln, Nebraska

2Department of Biostatistics and Epidemiology, University of Puerto Rico, Medical Sciences
Campus, San Juan, Puerto Rico

Abstract

Background—~People who inject drugs (PWID) in Puerto Rico engage in high levels of injection
and sexual risk behavior, and they are at high risk for HIV and hepatitis C (HCV) infection,
relative to their US counterparts. Less is known, however, about the clustering of risk behavior
conducive to HIV and HCV infection among rural Puerto Rican communities.

Objectives—The purpose of this study was to examine concurrent injection and sexual risk
subtypes among a rural sample of PWID in Puerto Rico.

Methods—Data were drawn from a respondent-driven sample collected in 2015 of 315 PWID in
4 rural communities approximately 30-40 miles from San Juan. Latent class analysis (LCA) was
used to examine risk subtypes using 3 injection and 3 sexual risk indicators. In addition,
demographic and other PWID characteristics were examined as possible predictors of latent class
membership.

Results—Four LCA subtypes were identified: low risk (36%), high injection/low sexual risk
(22%), low injection/high sexual risk (20%), and high risk (22%). Younger age and past year
homelessness predicted high risk latent class membership, relative to the other classes. In addition,
daily speedball use predicted membership in the high injection/low sexual risk class, relative to the
low risk and low injection/high sexual risk classes.

Conclusion/Importance—The findings suggest ways in which PWID risk clusters can be

identified for targeted interventions.

Keywords
hepatitis C; Hispanic; HIV; rural; substance use

Patterns of drug use and related health risks differ considerably, both across drug types and
across geographic locales.12 Recent changes in injection drug use have focused greater
attention on the need for HIV and hepatitis C (HCV) prevention to move away from
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traditional urban venues toward rural communities.3=> Rural HIV and HCV outbreaks point
to the growth in injection opioid use in non-urban areas, much of which is missed by
traditional surveillance efforts.%7 Little is known, however, about patterns of injection drug
use and associated risks in rural communities outside of the Appalachian region of the
United States (US),8 leaving intervention efforts to rely on either urban models, or rural
models taken from potentially very different cultural areas.

Understanding risk patterns across diverse contexts is critical for predicting epidemiological
outcomes and planning drug interventions aimed at both desistance and harm reduction.
Decades of research on HIV and HCV transmission among people who inject drugs (PWID)
shows the importance of drug-use-related risk behaviors such as sharing needles and
cooking equipment, splitting drugs with used syringes, unprotected sex, multiple sexual
partners, and exchanging sex for money/drugs to long-term community health outcomes.%10
Most often, however, these transmission factors are examined in isolation from one another.
11 New analytical means allow researchers to investigate the simultaneous contribution of
many factors—drawn from both injection and sexual behaviors—to the presence of hidden
risk subtypes that many not be apparent to users themselves, or to health officials and/or
casual observers. Understanding and predicting risk profiles among active PWID allows for
more realistic and efficient targeting of health promotion, particularly among underserved
and vulnerable populations. The purpose of this study was to examine latent injection and
sexual risk subtypes among one highly vulnerable PWID population—Puerto Ricans—in
rural communities, which have been traditionally underserved and understudied.

In rural Puerto Rico, HIV prevalence remains low, but HCV rates among rural injectors have
been measured at roughly 80%—indicating that HIV risk remains high.12 In general,
injection drug use in urban Puerto Rico (primarily San Juan and nearby Bayamon) has
received considerable public health attention because of the high prevalence of HIV and
HCV among Puerto Rican PWID relative to their US counterparts.1314 Furthermore, while
the primary route of HIV transmission in the US is men who have sex with men, injection
drug use comprises the most common route of transmission in Puerto Rico.14-16
Heterosexual contact is the second most common route of transmission in Puerto Rico, and
it is likely related to non-substance using individuals having sexual partners who inject
drugs.1” Risk profiles of Puerto Ricans on the US mainland have noted overall differences in
risk behaviors. Comparative research in New York City and Bayamon indicated that PWID
in Puerto Rico inject more frequently, use in riskier settings such as shooting galleries,
frequently inject speedballs, and more often die of overdose than their counterparts on the
mainland.1218-20 |n addition, PWID in Puerto Rico are more likely to have multiple sex
partners, have unprotected sex with main and casual sex partners, and exchange sex for
money/drugs.1’ To the extent that risk patterns in Puerto Rico continue to inform the
behavior of Puerto Ricans on the mainland, they may help explain differences in HIV and
HCV seropositivity between Puerto Ricans and their non-Puerto Rican PWID counterparts.

Latent class analysis (LCA) is a statistical method which aims to identify subgroups within a
population that share similar profiles on a set of observed indicators.2122 Prior research
among PWID that employed LCA suggests gradations of risk based on injection and sexual
risk practices, with most studies finding a low-risk group consisting of individuals who have
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low probabilities of engaging in injection and sexual risk behavior, a high-risk group
consisting of individuals who have high probabilities of engaging in both injection and
sexual risk behaviors, and at least one additional group that does not fit this pattern.11.23-26
Much of this research has applied LCA to understanding risk subtypes among large urban
samples, and additional research is needed to examine whether or not profiles found in
existing research can be replicated for other PWID populations.

Understanding subtypes of risk is particularly important for rural Puerto Rican communities,
because services such as needle exchange programs are limited and underutilized in these
settings.27-28 This study drew participants from 4 mountainous rural districts in central
Puerto Rico, with population densities generally less than 1,000 residents per square mile.
Difficult travel between locations due to the mountain terrain added to the geographical
isolation of the area. In these conditions, conventional needle exchanges operating out of a
single storefront location are impractical. Instead, the total area is supported by a single
outreach project operating from a mobile van. Under such conditions, LCA studies of
concurrent injection and sexual risk factors may offer cost-effective approaches to
identifying subtypes of risk that can be used to identify those most in need of intervention
services in dispersed rural areas. Such studies may also suggest ways to tailor intervention
programming for specific risk profiles. In addition, identifying demographic correlates of
these risk subtypes may further help identify PWID most in need of targeted intervention
programming. Because the composition and social context of rural communities differs from
that of urban population centers,”2% demographic correlates of risk profiles among PWID in
rural communities may also vary from prior research among urban samples. For this reason,
a more precise understanding of the relationship between demographic factors/other PWID
characteristics and risk profiles/types seems essential.

To address these issues, we employed a twofold analytical strategy based around LCA. First,
we used LCA to examine subtypes of risk based on concurrent injection and sexual
indicators among a respondent-driven sample of rural PWID in Puerto Rico. Second, we
examined whether relevant demographic and other characteristics salient to PWID in Puerto
Rico (eg, HCV seroprevalence, speedball injection) predict membership into these latent risk
classes. This is the first time LCA has been used to understand a rural sample of PWID in
order to uncover potential differences in rural subtypes of risk.

Interviews with 315 participants were completed at a single storefront location
approximately 40 miles south of San Juan, Puerto Rico, between April and June of 2015.
Recruitment via respondent-driven sampling (RDS) drew participants from the district in
which the project was located (7= 143 from Cidra, pop. ~43,000, 1,200/mi2) and from 3
neighboring districts (/7= 60 from Cayey, pop. ~48,000, 960/mi?; /7= 28 from Aguas
Buenas, pop. ~29,000, 960/mi2; 7= 60 from Comario, pop. ~21,000, 740/ mi2; n= 24 from
other districts). Eligible participants were alert, 18 years of age or older, and reported
injecting drugs within the last 30 days. Visual inspections for injection signs, as well as
questionnaires about drug injection knowledge, were used to confirm recent injection. Upon
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completing the questionnaire, participants were compensated with $25. Recruitment into the
sample was managed using RDS, whereby participants who completed the survey were
given 3 referral coupons they could pass out to other qualified individuals who had not
previously participated in the project (8 seeds total — 2 seeds per community). For every
referral that then completed the survey, the referee could earn an additional $10. Though
there are concerns about representativeness using this method of recruitment, they are
minimal, and RDS is often preferred for stigmatized and hard to reach populations.39-31 For
more information on the RDS characteristics of this sample see Coronado-Garcia et al.32
Post hoc analyses (available upon request) indicated low levels of homophily for the main
demographic variables and latent classes, which suggests that recruitment preference and
statistical bias is minimal.39 Consequently, we did not weight the data.

In person, computer-assisted interviews were administered by trained field researchers. The
questionnaire used in this study was based on the Centers for Disease Control and
Prevention’s National HIV Behavioral Surveillance on Injection Drug Use (Round 3) survey.
In addition to recording the participants’ self-reported HIV and HCV status prior to
participating in the study, the project provided rapid testing for both HIV and HCV
antibodies. Participants were compensated an additional $5 for each test completed.
Participants who tested positive for HIV or HCV were offered referral and transportation to
a primary care doctor for confirmatory testing and link-to-care. Written, informed consent
was obtained from all individual participants included in the study. The study received
Institutional Review Board approval through the University of Nebraska-Lincoln and the
University of Puerto Rico, Medical Sciences Campus.

Injection Risk Behavior—Three past-year injection risk behaviors were assessed.
Because each indicator was heavily skewed, dichotomous indicators were chosen over
ordinal or continuous indicators. Respondents were asked how many people they shared a
needle with after they had already injected with it, how many people they shared preparation
equipment with (eg, cooker, cotton, and/or water), and how many times they injected drugs
that had been divided with a syringe that someone else had already used (ie, backloading).
For each item, those reporting zero partners/times were coded as zero and those reporting at
least 1 partner/time were coded as 1.

Sexual Risk Behavior—Three past-year sexual risk behaviors were assessed. Similar to
the injection risk indicators, each sexual risk indicator was heavily skewed. As such,
dichotomous indicators were chosen over ordinal or continuous indicators. First, respondents
were asked whether or not they had had sex without a condom (0 = zero unprotected sex
partners; 1 = at least one unprotected sex partner). Second, respondents were asked how
many sex partners they had. Those reporting 2 or more sex partners were coded as 1 and
those with one or no sex partners were coded as zero (0 = no/single sex partner; 1 = multiple
sex partners). Third, respondents were asked whether or not they exchanged sex for drugs or
money or if they exchanged money or drugs for sex (0 = no sex exchange; 1 = any sex
exchange).

J Rural Health. Author manuscript; available in PMC 2019 June 01.
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PWID Characteristics—Five demographic variables were assessed including current age,
gender (0 = male; 1 = female), marital status (0 = married or cohabitating; 1 = divorced,
separated, or widowed; 2 = single), highest level of education (0 = less than high school; 1 =
high school diploma; 2 = any college), and past year homelessness (0 = no; 1 = yes). In
addition, 4 PWID characteristics were examined. First, a measure of injection drug use
duration was created by subtracting the age at which respondents reported first injecting
drugs from their current age. Second, respondents were asked whether or not they had gotten
a new, sterile needle or preparation equipment for free, not including those given to them by
a friend, relative, or sex partner (0 = no; 1 = yes). Third, HCV seroprevalence was assessed
using the OraQuick HCV Rapid antibody test33 (HCV seronegative = 0; HVC seropositive =
1). There were too few cases (/7= 19) to include HIV seropositive status as a statistically
meaningful predictor. Fourth, daily speedball injection was assessed from one question
asking how often respondents injected speedballs (heroin and cocaine) in the past year.
Because of heavy negative skew, response options were collapsed into (0) less than daily and
(1) daily speedball injection.

Analytic Strategy

A total of 3 respondents (0.1%) were missing data on any variable included in the analyses.
Consequently, these respondents were removed from the sample via listwise deletion,
resulting in an analytic sample of 312 individuals. Latent class analysis21:22 was used to
examine risk profiles using the 3 injection risk and 3 sexual risk indicators. LCA aims to
identify unobserved heterogeneity that represents response patterns in the data, and it
estimates the proportion of individuals belonging to each class and the conditional
probabilities linking responses to the risk indicators to membership in each class. Because
the number of latent classes is unknown, class enumeration must be inferred from the data.
To determine the optimal number of classes, 3 information criteria were used: Akaike
information criteria (AIC),34 Bayesian information criteria (BIC),3® and sample size
adjusted BIC (A-BIC). Lower values indicate better model fit. In addition, 2 likelihood ratio
tests were used, which compare a k-class model to a k-1 class model: Lo-Mendel-Rubin
likelihood ratio test (LMR-LRT)36 and the bootstrap likelihood ratio test (BLRT).37
Significant values indicate that a k-class model fits the data better than a k-1 class model.
Because local maxima are common in mixture models, multiple random start values were
used to ascertain that the best log-likelihood value was replicated.2! Local independence was
verified by examining the standardized bivariate residuals.38

All analyses were conducted in Mplus Version 7.4 (Muthén & Muthén, Los Angeles,
California).3? The traditional approach to predicting latent class membership is to classify
individuals into their most likely class based on posterior probability values and using this
observed variable as an outcome and/or predictor in regression models. Recent evidence
suggests that this approach attenuates associations between predictor variables and class
membership.4041 Means and probabilities were examined across latent class groups using
the DCONand DCAT auxiliary commands for continuous and categorical predictors,
respectively, in Mplus,3%40 which accounts for class membership uncertainty.? Significant
bivariate correlates from this step were simultaneously entered into a multivariate,
multinomial logistic regression model predicting latent class membership. The 3-step
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approach®! was used, which is implemented in Mplus using the R3STEP command.*0 A
simulation study“? showed that the 3-step approach was as efficient as the 1-step
(simultaneous estimation of latent classes and class membership) when class separation was
large (entropy of 0.6 or higher).

Results
LCA Model Fit

AIC, BIC, A-BIC, LMR-LRT, and BLRT were examined for up to 5 classes (see Table 1).
According to Nylund and associates’simulation study,*3 the A-BIC and BLRT tests had the
highest rates of correctly identifying the number of classes when the indicators were
categorical. Based on the A-BIC, a 4-class solution had the lowest value. The LMR-LRT and
BLRT tests provided further support for the 4-class model compared to the 3-class model.
Entropy is a measure of classification certainty with values approaching 1 indicating high
class separation.?* The 4-class model had an entropy value of 0.88, and average posterior
probabilities within each group ranged from 0.91 to 0.96, which suggests high class
separation and classification accuracy.*®

Table 2 presents the past year prevalence of each of the 6 risk indicators examined, and their
conditional probabilities across the 4 latent class groups, which were used to assign labels to
groups: low risk (LR: 36%), high injection risk/low sexual risk (HILS: 22%), low injection
risk/high sexual risk (LIHS: 20%), and high risk (HR: 22%). The LR class is characterized
by low/moderate conditional probabilities for each of the risk indicators. The LIHS class is
characterized by high probabilities of having sex without a condom and multiple sex
partners and low/moderate conditional probabilities on the injection risk items. The HILS
group is characterized by high conditional probabilities of injection risk and low/moderate
conditional probabilities on the sexual risk indicators. The HR class is characterized by high
conditional probabilities for each of the indicators, except for exchanging sex (respondents
in the HR group, however, had the highest probability of exchanging sex).

Demographic and Injection Drug Use Characteristics

As shown in the left column of Table 3, respondents had an average age of 41.75 years and
reported injecting drugs 19.82 years. A majority of the sample is male (male — 90.7%;
female — 9.3%), single (single — 47.1%; married/cohabitating — 22.4%; divorced/separated/
widowed — 30.4%), has less than a high school diploma (less than high school — 47.8%; high
school diploma — 34.0%; any college — 18.3%), and reported no past year homelessness
(61.5%). Approximately two-thirds (59.0%) of the sample obtained a sterile needle from a
service agency, and approximately three-quarters of respondents tested positive for HCV
(78.2%) and injected speedballs daily (73.4%).

Bivariate Latent Class Profiles

Table 3 displays the bivariate profile analysis. Of the 9 variables examined, only age,
injection duration, past year homelessness, and daily speedball injection were significantly
associated with latent class membership. Gender, marital status, highest level of education,
obtaining sterile needles from a service agency, and HCV seropositivity were not significant

J Rural Health. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hautala et al.

Page 7

correlates. Respondents in the HR class were significantly younger in age than the other 3
classes. In addition, respondents in the LIHS class were significantly younger than the LR
and HILS classes. There were no significant age differences between the LR and HILS
classes. Similarly, respondents in the HR class reported injecting the fewest years, and they
injected for significantly less years than respondents in the LR and HILS classes. There were
no significant differences in injection duration between the HR and LIHS classes, or
between the LR and HILS classes. The HR class had a higher proportion of respondents who
reported past year homelessness than the LR and HILS classes. There were no significant
differences in past year homelessness proportions between the HR and LIHS classes, nor
between the LR and HILS classes. The HILS class had a higher proportion of individuals
who inject speedballs daily compared to the LR and HR classes. There were no significant
differences between the HILS and LIHS classes with regard to daily speedball use.

Multivariate Analyses Predicting Latent Class Membership

Table 4 presents the multinomial logistic regression models predicting class membership
using variables that were significant in the bivariate profile analysis. Unlike the bivariate
analyses, injection duration was not a significant predictor in any of the models. Age, past
year homelessness, and daily speedball injection were all significant predictors of latent
class membership. For every one-unit increase in age, the odds of HR membership relative
to LR membership decreased by 8% (OR = 0.92, 95% CI: 0.88-0.96). In addition, for every
year increase in age, the odds of LIHS and HILS membership increased by 5% and 7%,
respectively, relative to HR membership (OR = 1.05, 95% CI: 1.00-1.11; OR = 1.07, 95%
Cl: 1.01-1.13, respectively). Age was a not a significant predictor of LIHS and HILS
membership relative to LR membership, nor was it a significant predictor of LIHS
membership relative to HILS membership. Stated generally, increases in age decreased the
odds of HR class membership relative to the other 3 categories.

A similar pattern emerged for past year homelessness. Compared to respondents who
reported no past year homelessness, those who reported any homelessness had increased
odds of HR class membership relative to the LR class (OR = 4.74, 95% CI: 2.23-10.11). In
addition, respondents who reported past year homelessness compared to no homelessness
had decreased odds of LIHS and HILS membership relative to the HR class (OR = 0.42,
95% CI: 0.18-0.99; OR = 0.34, 95% CI: 0.16-0.73, respectively). None of the other
comparisons for past year homelessness were significant, indicating that homelessness
increases the odds of HR class membership relative to the other classes.

Compared to respondents who reported less than daily or no speedball injection, respondents
who inject speedballs at least once per day had increased odds of HILS class membership
relative to the LR and LIHS classes (OR = 2.51, 95% CI: 1.02-6.17; OR = 3.68, 95% ClI:
1.39-9.71, respectively). Although daily speedball injection differentiated HR class
membership from HILS class membership in the bivariate analyses, no significant
differences were observed in the multivariate models. None of the other contrasts were
significant.
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Discussion

Despite growing public health concerns of HIV and HCV infection among PWID, few
studies have examined risk profiles among rural injecting populations,? particularly in rural
Puerto Rico where the injection drug use and risk of HIV and HCV infection are highl2 and
resources are limited.2”28 Understanding concurrent risk subtypes is critical for developing
effective intervention efforts and adapting limited resources in rural communities for
desistance and harm reduction efforts. To address this, the first purpose of the study was to
examine latent classes of concurrent injection and sexual risk behavior among rural PWID in
Puerto Rico.

Using LCA, 4 risk classes were identified, each comprising approximately a quarter of the
sample: low risk (low on all risk indicators), high injection/low sexual risk (high conditional
probabilities for injection risk and low conditional probabilities for sexual risk), low
injection/high sexual risk (low conditional probabilities for injection risk and high
probabilities for sexual risk), and high risk (high conditional probabilities on all injection
and sexual risk indicators). The latent class groups were substantively similar to those found
in prior studies among urban PWID,1123-26 \wherein low-, moderate-, and high-risk groups
were identified. The proportion of PWID considered “high risk,” however, was lower in this
study than previous urban LCA studies,11:25 which may be a function of slightly different
risk indicators and possible geographic and cultural differences.

The second purpose of this study was to examine whether demographic and other PWID
characteristics predict latent class membership to identify specific factors that can be used to
tailor targeted interventions. In general, age, homelessness, and daily speedball injection
were the characteristics most consistently and strongly associated with latent class
membership. In the bivariate profile analysis, younger age and injection duration were
associated with increased odds of HR class membership relative to LR and LIHS class
membership. Only age, however, remained significant in the multivariate analyses. Post hoc
analyses (available upon request) indicate that when age is removed from the multinomial
logistic regression models, injection duration has a similar effect as age on latent class
membership. Thus, both variables are likely redundant with one another.

Prior LCA research has found that older age decreases the odds of high-risk class
membership, relative to lower- and moderate-risk classes.2426 These results also support
non-LCA research in which younger age was associated with risky injection*6 and sexual
behavior,*” and other factors indirectly associated with injection and sexual risk behavior
among PWID including poly-substance use*® and homelessness.#’ Taken together, the
associations between age and high-risk latent class membership may be a function of
younger PWID being embedded in risk environments and social networks conducive to risk
behavior.4? Underscoring these results, the PWID population in Puerto Rico is younger than
that in the mainland US.2 Because HIV and HCV transmission generally occurs within the
first few years of injection drug use,®? intervention programming targeting younger users
may be most efficacious in reducing new infections and limiting transmission to others
within PWID social networks.
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Similarly, past year homelessness increased the odds of HR class membership relative to the
other risk classes. Although homelessness itself does not cause risky injection and sexual
risk behavior, the social context of homelessness (eg, poverty, risky social networks, lack of
resources) has been implicated as a possible mechanism linking it with high risk.5!
Homeless PWID in urban Puerto Rico are more likely to inject 3 or more times per day,
share needles and cooking equipment, pool money for drugs, exchange sex for money or
drugs,®2:53 and drop out of substance use treatment.>* Homeless PWID in Puerto Rico also
experience harassment from the police, which may cause them to rush injection and not use
sterile needles or cooking equipment.®> PWID are a hard-to-reach population, and
homelessness likely magnifies this marginality and lack of visibility. Rural settings may
compound these issues because outreach services and other preventive resources are scarce
compared to urban communities.28:27 Policies aimed at reducing the hardships of
homelessness (eg, lack of stable housing, barriers to sterile needle access, safe injection
settings) may reduce these compounded risks for HIV and HCV infection and transmission.
Homeless peer outreach should be incorporated into rural intervention programming among
PWID to target those least visible and at highest risk for multiple adverse health outcomes.

In addition to age and homelessness, daily speedball injection increased the odds of HILS
membership, relative to LR and LIHS membership. Thus, it appears that daily speedball
injection increases the odds of injection risk behavior without a consequent rise in sexual
risk behavior. This finding is partially supported by prior research in which injection
speedball use consistently predicted risky injection behavior, but not necessarily risky sexual
behavior compared to other drugs such as powdered or crack cocaine.>® This finding also
has important implications for rural PWID in Puerto Rico because speedball is by far the
primary injection drug of choice. Heavy injection speedball use partially explains why
Puerto Ricans living in Bayamon inject more frequently than their counterparts residing in
New York City.! In addition, injection speedball use is associated with joint drug purchasing,
which may be considered an indirect injection risk behavior,>” and increased odds of
substance use treatment dropout and non-fatal overdose.>* Because habitual injection
speedball use predicts risky injection behavior over risky sexual behavior, interventions
aimed at reducing risky injection behavior such as needle exchange programs could be an
effective harm reduction strategy. In reality, limited access to needle exchange programs in
rural communities likely renders this harm reduction strategy less effective. Peer outreach
programs targeting habitual speedball users that emphasize injection risk reduction may be a
more effective harm reduction strategy among rural PWID networks.?8

Several methodological limitations may affect the findings of this study. First, the data are
cross-sectional, and consequently, temporal order cannot be established between the
predictors and latent classes. Longitudinal data would be more suitable for establishing
temporal ordering and estimating the predictive utility of latent class membership. Because
this is an early attempt at understanding injection drug use in rural areas, more data and
research are clearly needed to replicate and extend these results. Second, each indicator used
to construct the latent classes was dichotomous (risk vs no risk). In reality, HIV and HCV
risk behaviors exist along a continuum, with higher levels of risk corresponding with greater
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opportunities for contracting and transmitting the viruses. Ordinal or continuous risk
indicators would have provided a more nuanced and realistic understanding of risk profiles
among this sample of PWID than dichotomous risk indicators. Because each risk indicator
was heavily skewed and the sample size is relatively small, dichotomization was the most
pragmatic approach to take, and it likely reduced potential recall bias because participants
only had to recall ever engaging in each of the risk behaviors examined in the past 12
months, rather than the precise number/times.

Limitations notwithstanding, the data and results represent an important early step in
understanding HIV and HCV risk among PWID in rural Puerto Rico. The results suggest
that injection and sexual risk behaviors cluster together to comprise unique risk subtypes
that may be conducive to contracting and transmitting HIV and HCV. Moreover,
demographic factors, particularly age, homelessness, and daily speedball injection, predicted
membership into these latent risk classes. Needle exchange programs and behavioral
interventions among Hispanic populations have been found to be relatively effective at
reducing HIV and HCV seroprevalence,® and decreasing risky injection and sexual
behaviors.28:80 At present, there is only one needle exchange program serving rural Puerto
Rican communities.2’ In addition, many behavioral interventions are designed only for
urban populations. The results of this study point to ways of identifying specific risk clusters
within PWID networks, which can potentially be used to adapt limited programmatic
resources for targeted interventions to improve health outcomes among rural PWID.

Acknowledgments

Funding: This work was supported by the National Institute on Drug Abuse of the National Institutes of Health
[grant number RO1DA037117] and by the Center for Drug Use and HIV Research [CDUHR-P30 DA011041]. The
content is solely the responsibility of the authors and does not necessarily represent the official views of the
National Institutes of Health.

References

1. Colon H, Robles R, Deren S, et al. Between-city variation in frequency of injection among Puerto
Rican injection drug users: East Harlem, New York, and Bayamon, Puerto Rico. JAIDS J Acquir
Immune Defic Syndr. 2001; 27(4):405-413. [PubMed: 11468430]

2. Deren S, Oliver-Velez D, Finlinson A, et al. Integrating qualitative and quantitative methods:
comparing HIV-related risk behaviors among Puerto Rican drug users in Puerto Rico and New York.
Subst Use Misuse. 2003; 38(1):1-24. [PubMed: 12602804]

3. Dombrowski K, Crawford D, Khan B, Tyler K. Current rural drug use in the US midwest. J Drug
Abuse. 2016; 2(3):22.

4. Havens JR, Oser CB, Leukefeld CG. Injection risk behaviors among rural drug users: implications
for HIV prevention. AIDS Care. 2011; 23(5):638-645. [PubMed: 21293995]

5. Wright PB, Curran GM, Stewart KE, Booth BM. A qualitative analysis of provider barriers and
solutions to HIV testing for substance users in a small, largely rural southern state. J Rural Health.
2013; 29(4):420-431. [PubMed: 24088216]

6. Peters PJ, Pontones P, Hoover KW, et al. HIV infection linked to injection use of Oxymorphone in
Indiana, 2014-2015. N Engl J Med. 2016; 375(3):229-239. [PubMed: 27468059]

7. Keyes KM, Cerda M, Brady JE, Havens JR, Galea S. Understanding the rural-urban differences in
nonmedical prescription opioid use and abuse in the United States. Am J Public Health. 2013;
104(2):e52—e59. [PubMed: 24328642]

J Rural Health. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hautala et al.

Page 11

8. Young AM, Halgin DS, DiClemente RJ, Sterk CE, Havens JR. Will HIV vaccination reshape HIV
risk behavior networks? A social network analysis of drug users’ anticipated risk compensation.
PLoS ONE. 2014; 9(7)

9. Friedlan G, Klein R. Transmission of the human immunodeficiency virus. N Engl J Med. 1987,
317(18):1125-1135. [PubMed: 3309656]

10. Shaw GM, Hunter E. HIV Transmission. Cold Spring Harb Perspect Med. 2012; 2(11):1-23.

11. James S, McField ES, Montgomery SB. Risk factor profiles among intravenous drug using young
adults: a latent class analysis (LCA) approach. Addict Behav. 2013; 38(3):1804-1811. [PubMed:
23254231]

12. Abadie R, Welch-Lazoritz M, Gelpi-Acosta C, Reyes JC, Dombrowski K. Understanding
differences in HIV/HCV prevalence according to differentiated risk behaviors in a sample of
PWID in rural Puerto Rico. Harm Reduct J. 2016; 13:10. [PubMed: 26956029]

13. Pérez CM, Marrero E, Meléndez M, et al. Seroepidemiology of viral hepatitis, HIV and herpes
simplex type 2 in the household population aged 21-64 years in Puerto Rico. BMC Infect Dis.
2010; 10:76. [PubMed: 20331884]

14. Centers for Disease Control and Prevention. Incidence and diagnoses of HIV infection-Puerto
Rico, 2006. Morb Mortal Wkly Rep. 2009; 58(21):589-591.

15. Diaz T, Buehler JW, Castro KG, Ward JW. AIDS trends among Hispanics in the United States. Am
J Public Health. 1993; 83(4):504-509. [PubMed: 8384802]

16. Gomez MA, Fernandez DM, Otero JF, Miranda S, Hunter R. The shape of the HIV/AIDS epidemic
in Puerto Rico. Rev Panam Salud Publica. 2000; 7(6):377-383. [PubMed: 10949898]

17. Mino M, Deren S, Colén HM. HIV and drug use in Puerto Rico: findings from the ARIBBA Study.
J Int Assoc Physicians AIDS Care. 2011; 10(4):248-259.

18. Andia JF, Deren S, Robles RR, Kang S, Colén HM. Peer norms and sharing of injection
paraphernalia among Puerto Rican injection drug users in New York and Puerto Rico. AIDS Educ
Prev. 2008; 20(3):249-257. [PubMed: 18558821]

19. Colon HM, Deren S, Robles RR, Kang S-Y, Cabassa M, Sahai H. A Comparative Study of
Mortality Among Puerto Rican Injection Drug Users in East Harlem, New York, and Bayamon,
Puerto Rico. J Urban Health. 2006; 83(6):1114-1126. [PubMed: 16977494]

20. Freeman RC, Williams ML, Saunders LA. Drug use, AIDS knowledge, and HIV Risk behaviors of
Cuban-, Mexican-, and Puerto-Rican-born drug injectors who are recent entrants into the United
States. Subst Use Misuse. 1999; 34(13):1765-1793. [PubMed: 10540972]

21. Collins, LM., Lanza, ST. Latent Class and Latent Transition Analysis: With Applications in the
Social, Behavioral, and Health Sciences. Hoboken, NJ: John Wiley & Sons; 2013.

22. McCutcheon, AL. Latent Class Analysis. Thousand Oaks, CA: Sage; 1987.

23. Mackesy-Amiti ME, Ouellet LJ, Finnegan L, et al. Transitions in latent classes of sexual risk
behavior among young injection drug users following HIV prevention intervention. AIDS Behav.
2014; 18(3):464-472. [PubMed: 23975477]

24. Watson C-A, Weng CX, French T, et al. Substance abuse treatment utilization, HIV risk behaviors,
and recruitment among suburban injection drug users in Long Island, New York. AIDS Behav.
2014; 18(3):305-315. [PubMed: 23709253]

25. Noor SWB, Ross MW, Lai D, Risser JM. Use of latent class analysis approach to describe drug and
sexual HIV risk patterns among injection drug users in Houston, Texas. AIDS Behav. 2014; 18(3):
276-283. [PubMed: 24510363]

26. Sharifi H, Mirzazadeh A, Noroozi A, et al. Patterns of HIV risks and related factors among people
who inject drugs in Kermanshah, Iran: a latent class analysis. J Psychoactive Drugs. 2017; 49(1):
69-73. [PubMed: 27937534]

27. Des Jarlis D, 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. MMWR
Morb Moral WKkly. 2013; 64(48):1337-1341.

28. Welch-Lazoritz M, Habecker P, Dombrowski K, et al. Differential access to syringe exchange and
other prevention activities among people who inject drugs in rural and urban areas of Puerto Rico.
Int J Drug Policy. 2017; 43:16-22. [PubMed: 28160735]

J Rural Health. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hautala et al.

29.

30.

31.

32.

33.

34.
35.
36.

37.
38.

39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Page 12

U.S. Census Bureau. Puerto Rico: 2010: Summary Population and Housing Characteristics: 2010
Census of Population and Housing. Washington, DC: U.S. Census Bureau; 2012.

Heckathorn DD. Respondent-driven sampling II: deriving valid population estimates from chain-
referral samples of hidden populations. Soc Probl. 2002; 49(1):11-34.

Johnston LG, Chen Y-H, Silva-Santisteban A, Raymond HF. An empirical examination of
respondent driven sampling design effects among HIV risk groups from studies conducted around
the world. AIDS Behav. 2013; 17(6):2202-2210. [PubMed: 23297082]

Coronado-Garcia M, Thrash C, Welch-Lazoritz M, et al. Using network sampling and recruitment
data to understand social structures related to community health in a population of people who
inject drugs in rural Puerto Rico. P R Health Sci J. 2017; 36:77-83. [PubMed: 28622403]

OraSure Technologies, Inc. OraQuick® HCV Rapid Antibody Test Package Insert. Bethelhem, PA:
OraSure Techologies; 2011.

Akaike H. Factor analysis and AIC. Psychometrika. 1987; 52(3):317-332.

Schwarz G. Estimating the dimension of a model. Ann Stat. 1978; 6(2):416-464.

Lo Y, Mendell NR, Rubin DB. Testing the number of components in a normal mixture. Biometrika.
2001; 88(3):767-778.

McLachlan, G., Peel, D. Finite Mixture Models. Hoboken, NJ: John Wiley & Sons; 2000.
Magidson, J., Vermunt, J. The SAGE Handbook of Quantitative Methodology for the Social
Sciences. Vol. 3011. Thousand Oaks, CA: SAGE Publications; Latent Class Models; p. 176-199.

Muthen, L., Muthen, B. Mplus User’s Guide. Los Angeles, CA: Muthen & Muthen; 1998.
Asparouhov T, Muthén B. Auxiliary variables in mixture modeling: three-step approaches using
Mplus. Struct Equ Model Multidiscip J. 2014; 21(3):329-341.

Vermunt JK. Latent class modeling with covariates: two improved three-step approaches. Polit
Anal. 2010; 18(4):450-469.

Lanza ST, Tan X, Bray BC. Latent class analysis with distal outcomes: a flexible model-based
approach. Struct Equ Model Multidiscip J. 2013; 20(1):1-26.

Nylund KL, Asparouhov T, Muthén BO. Deciding on the number of classes in latent class analysis
and growth mixture modeling: a Monte Carlo simulation study. Struct Equ Model Multidiscip J.
2007; 14(4):535-569.

Celeux G, Soromenho G. An entropy criterion for assessing the number of clusters in a mixture
model. J Classif. 1996; 13(2):195-212.

Nagin, D. Group-Based Modeling of Development. Cambridge, MA: Harvard University Press;
2005.

Mackesy-Amiti ME, Finnegan L, Ouellet LJ, et al. Peer-education intervention to reduce injection
risk behaviors benefits high-risk young injection drug users: a latent transition analysis of the
CIDUS 3/DUIT study. AIDS Behav. 2013; 17(6):2075-2083. [PubMed: 23142857]

Kral AH, Lorvick J, Edlin BR. Sex- and drug-related risk among populations of younger and older
injection drug users in adjacent neighborhoods in San Francisco. JAIDS J Acquir Immune Defic
Syndr. 2000; 24(2):162-167. [PubMed: 10935692]

Betts KS, Chan G, Mcllwraith F, et al. Differences in polysubstance use patterns and drug-related
outcomes between people who inject drugs receiving and not receiving opioid substitution
therapies. Addiction. 2016; 111(7):1214-1223. [PubMed: 26857811]

Fennema JSA, Van Ameijden EJC, Van Den Hoek A, Coutinho RA. Young and recent-onset
injecting drug users are at higher risk for HIV. Addiction. 1997; 92(11):1457-1465. [PubMed:
9519489]

Garfein RS, Vlahov D, Galai N, Doherty MC, Nelson KE. Viral infections in short-term injection
drug users: the prevalence of the hepatitis C, hepatitis B, human immunodeficiency, and human T-
lymphotropic viruses. Am J Public Health. 1996; 86(5):655-661. [PubMed: 8629715]

Linton SL, Celentano DD, Kirk GD, Mehta SH. The longitudinal association between
homelessness, injection drug use, and injection-related risk behavior among persons with a history
of injection drug use in Baltimore, MD. Drug Alcohol Depend. 2013; 132(3):457-465. [PubMed:
23578590]

J Rural Health. Author manuscript; available in PMC 2019 June 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hautala et al.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Page 13

Andia JF, Deren S, Kang S-Y, et al. Residential status and HIV risk behaviors among Puerto Rican
drug injectors in New York and Puerto Rico. Am J Drug Alcohol Abuse. 2001; 27(4):719-735.
[PubMed: 11727885]

Reyes JC, Robles RR, Colén HM, et al. Homelessness and HIV risk behaviors among drug
injectors in Puerto Rico. J Urban Health. 2005; 82(3):446-455. [PubMed: 15917501]

Marrero CA, Robles RR, Colén HM, et al. Factors associated with drug treatment dropout among
injection drug users in Puerto Rico. Addict Behav. 2005; 30(2):397-402. [PubMed: 15621413]

Small W, Kerr T, Charette J, Schechter MT, Spittal PM. Impacts of intensified police activity on
injection drug users: evidence from an ethnographic investigation. Int J Drug Policy. 2006; 17(2):
85-95.

Roy E, Richer I, Arruda N, Vandermeerschen J, Bruneau J. Patterns of cocaine and opioid co-use
and polyroutes of administration among street-based cocaine users in Montréal, Canada. Int J Drug
Policy. 2013; 24(2):142-149. [PubMed: 23182550]

Colon HM, Finlinson HA, Robles RR, et al. Joint drug purchases and drug preparation risk
behaviors among Puerto Rican injection drug users. AIDS Behav. 2001; 5(1):85-96.

Latkin CA, Sherman S, Knowlton A. HIV prevention among drug users: outcome of a network-
oriented peer outreach intervention. Health Psychol. 2003; 22(4):332-339. [PubMed: 12940388]
Robles RR, Colén HM, Matos TD, et al. Syringe and needle exchange as HIVV/AIDS prevention for
injection drug users in Puerto Rico. Health Policy. 1998; 45(3):209-220. [PubMed: 10338952]
Herbst JH, Kay LS, Passin WF, et al. A systematic review and meta-analysis of behavioral
interventions to reduce HIV risk behaviors of Hispanics in the United States and Puerto Rico.
AIDS Behav. 2007; 11(1):25-47. [PubMed: 16917668]

J Rural Health. Author manuscript; available in PMC 2019 June 01.



Page 14

Hautala et al.

Author Manuscript

1591 01y PooyIXIT
paddensioog — 14719 1581 O1eY POOYNSXIT UIGNY PUE ‘[epUSIA ‘07 — LHT-HINT ‘D18 paisnipy-ajdues — O1g-V ‘e8I UONeLLIOu] UeisAed — O1d ‘BLIa)ID UONBWLION| 9XIedY — DIV ‘ILON

0 >d
.

6,0  €8YT  L¥¥T €6€L0Z  LTT81Z T6%€S0Z G
880 LOv9C 28 9T0L0z 08'SSTZ  YLYSOZ ¥
G0  LOVO0V 876E 298L0z 90ZYlz 02190 €
810  EV66T  6SV6T 60T0TC ZeZriz 99660 T
152822 ¥ST0EC 60622 T

Adonuz  1¥78  L4TUWT DIV D18 oIy ssse|d

T alqeL

Author Manuscript

Author Manuscript

(Z1€ =) UOND3IAS [BPOIN VO

Author Manuscript

J Rural Health. Author manuscript; available in PMC 2019 June 01.



Page 15

Hautala et al.

'sanjeA Aljiqeqoad Jouaisod 1saybiy uo paseq diysiaquuawu ssejd Juaie] A[ax1] 1SOW WO.) PIALISP aJaM SSe[d Yoea UIYIIM SazIs
31dwes Ns1y UBIH — YH sy [enxas Mo1sty uonoaful YbiH — STIH st [enxas UBIH/ASIY uonoaful Mo — SHIT YISty Mo — 41 05" 8A0ge Sai|igeqo.d [euonipuod Jussaidal s1UsIofa00 pjog 810N

6C S0 8T €0 4% abupyoxa [enxas Auy
18 6% €L Ly 29 Siauped Xas Z ueyl alop
00T 00 00T 00 44 wiopuoa e Jnoyim xas
17 v 10 00 ve Buipreopyoeg
00T Z6° yra €e’ 09 Juawiainbs buryood pareys
69 yic) 90 90 ee a|paau paleys
'S9111]1qed0 1d [eUOIIPUOD
144 [44 (or4 9’ ‘SoNl|iqeqo.d feuoliipuooun
(G=N) (S9=N) F9=N) (8TT=N)
dH STIH SHIT 471 a|dures [eoL

(21€ =) SaNI|1geqoId WO [BUONIPUOD PUE [EUORIPUOIUN

¢ dlqeL

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

J Rural Health. Author manuscript; available in PMC 2019 June 01.



Page 16

Hautala et al.

'sanjeA Alljigeqoad Joualsod 1saybiy uo paseq diysiaquisw ssejd Juare] A[ax1] 1So0W PaALISP 81aM SSe|d Yyoea ulyim sazis ajdwes :(Ajuo sio1o1paid Juedisiubis) Jayloue sauo woly
Juasap Apuednyubis a1e 3d1IsSgNS B aeys Jou Op Jey} SJUBIHYA0D Mty UBIH — HH “ISIY [enxas MOTIsIY uonoaful YBIH — STTIH sty [enxas ybIHAistY uondsful Mo — SHIT sty Mo - Y41 310N

‘sani|iqeqo.d/suonodoid ueyy Jayiel suesw se passaidxa aJe sanfen

4
100>d
o
0 >d
e
50" >d
€09 8L 98 v9' 8 8L 3AIISOd ADH
£ 086 6L’ U5 aez9’ 39’ gL uonoaful |regpaeads Alreq
65V 514 09 89’ 99’ 6S° S9|PasN 9|1I81S paurelqo
2 7801 dgg’ S0 Tege: sz 6¢" $58USS3[OWOH IB3A 158d
A T LT 6T 8T’ abajj00 awos
Ve 15 9 e e @39 40 ewoydid [004aS YbIH
i 9g' i o 8y’ 100425 YBIH Ley [ 5597
€v'e uo1reaNnp3 Jo [9AaT 1s8ybiH
14 6% qg 44 v bunigeyo/paliiepy
9" x4 4% 6¢ o Pa1eIRdasPasioniq
6T 174 e 6C [44 abuls
6°L SnJels [elsen
6v'C L0 80' 10 €T 60" afews4
o 7O°EC 9%z9T  *v6'zz  88'0T 2LTe Z8'6T 4uoneIng
»x 85 rg9e Cogey  Yozor  eLwy SLTY 430V
asenbs-1yo @x - N) m%._u_ _U_v Aw@:u_ __e aﬁw = N) 5 dwes 101
(z1€ =) Sdnou9 sse|D Jusle] SsoIdy suolniodold pue suesip
€ 9|qel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Rural Health. Author manuscript; available in PMC 2019 June 01.



Page 17

Hautala et al.

1Y UBIH — HH HIsIY [enxas moT1pisty uonoalul ybiH — STIH sty [enxas YBIH/SIY uonaful Mo — SHIT HISIy MO — YT {[eAa)u] 30U9pLU0d — D ‘oY sppO — ¥O 310N

50" >d
x
[t26-6€T] [62'9-220] [co1-vz0l  [e9z-9v0l  [19—20Tl  [ev1-€€0l
£89€ 622 290 01T #15C 890 uonoaluj |regpaads Alreq
[ee'1-se0] [e20-910] [66'0-81°01 [tT0T-¢22¢l [eve-9r0l  [ev'v-T6°0]
080 LVE0 LCV'0 K7LV 19T 102 SS9USSI[aWOH JesA 1Sed

[TT1-66°0] [oT°1-66°0] [¥0'1-€6°0] [coT-s670]  [20'T-86°0] [z0'1-¢€6°0]
S0'T v0'T 660 660 €0'T 860 uoneing uonoaluj
[80'1-56°0] [eT1-T0°T] [tr1-00T]  [96°0-8801  [€0T-€670] [t01-26°0]

10T X201 £S07T £ €60 860 160 by
1D %S6 1D %56 1D %S6 1D %S6 1D %S6 1D %S6
9%} 96} ¥} ¥} ¥} ¥}

STIHSASHIT STIHSAYH SHITSAYH  dH'SAYT  STIH'SAYT SHITSAYT

(z1€ =NVv) diysiaquisN WO Bundipald s|9pojAl uoissaifiay ansifo [erounniA
¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Rural Health. Author manuscript; available in PMC 2019 June 01.



	University of Nebraska - Lincoln
	DigitalCommons@University of Nebraska - Lincoln
	2018

	Latent Risk Subtypes Based on Injection and Sexual Behavior Among People Who Inject Drugs in Rural Puerto Rico
	Dane Hautala
	Roberto Abadie
	Courtney Thrash
	Juan Carlos Reyes
	Kirk Dombrowski

	Abstract
	Methods
	Sample
	Measures
	Injection Risk Behavior
	Sexual Risk Behavior
	PWID Characteristics

	Analytic Strategy

	Results
	LCA Model Fit
	Demographic and Injection Drug Use Characteristics
	Bivariate Latent Class Profiles
	Multivariate Analyses Predicting Latent Class Membership

	Discussion
	Limitations
	Conclusions

	References
	Table 1
	Table 2
	Table 3
	Table 4

