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Abstract

HIV/AIDS is one of the leading causes of death among reproductive-age women throughout the 

world, and substance abuse plays a major role in HIV infection. We conducted a systematic 

review, in accordance with the 2015 Preferred Items for Reporting Systematic Reviews and Meta-

analysis tool, to assess HIV risk-reduction intervention studies among reproductive-age women 

who abuse substances. We initially identified 6,506 articles during our search and, after screening 

titles and abstracts, examining articles in greater detail, and finally excluding those rated 

methodologically weak, a total of 10 studies were included in this review. Studies that 

incorporated behavioral skills training into the intervention and were based on theoretical model(s) 

were the most effective in general at decreasing sex and drug risk behaviors. Additional HIV risk-

reduction intervention research with improved methodological designs is warranted to determine 

the most efficacious HIV risk-reduction intervention for reproductive-age women who abuse 

substances.
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According to the World Health Organization (WHO, 2013), throughout the world, HIV/

AIDS is one of the leading causes of death among women of reproductive age (15 to 49 

years old). Substance abuse plays a major role in HIV infection; approximately 29% of HIV-

infected women contracted the virus through injection drug use, and another 15% contracted 

HIV through sexual contact with an HIV-infected drug user (Ramsey, Bell, & Engler-Field, 

2010). Individuals who abuse injection and non-injection drugs and alcohol engage in HIV 

risk behaviors including unprotected sex and multiple sex partners (Colfax & Shoptaw, 

2005; Des Jarlais et al., 2007; Strathdee & Stockman, 2010; Wagner, Bloom, Hathazi, 

Sanders, & Lankenau, 2013; WHO, 2015). Women who inject drugs have been 

disproportionately affected by HIV; namely, in 2013, HIV prevalence was 13% among 

women who inject drugs and 9% among men who inject drugs (Joint United Nations 

Programme on HIV/AIDS, 2014).

In addition to the high risks associated with sharing syringes and injection paraphernalia 

(Cook & Clark, 2005), intravenous drug users (IDUs) play an additional, critical role in 

transmitting HIV to non-IDUs through sex-risk behaviors including unprotected sex (Cook 

& Clark, 2005; Noor, Ross, Lai, & Risser, 2014; Strathdee & Stockman, 2010), multiple sex 

partners (Noor et al., 2014), and sexual intercourse with other IDUs (Noor et al., 2014; 

Strathdee & Stockman, 2010). Moreover, consuming alcohol and smoking, ingesting, or 

inhaling drugs such as alcohol, crack cocaine, methamphetamine, and amyl nitrite (poppers) 

are also associated with increased risk for HIV infection by reducing users’ inhibitions to 

engage in risky sexual behavior, impairing judgment, and enhancing libido (Colfax & 

Shoptaw, 2005; Des Jarlais et al., 2007; Walley, Krupitsky, & Cheng, 2008). Exchange of 

sex for drugs or money, another risk factor for HIV infection, is common among those who 

abuse injection and non-injection drugs (Baker, Heather, Wodak, & Lewin, 2001; Draus & 

Carlson, 2009; El-Bassel et al., 1997; Inciardi, 1995; Meader et al., 2013; Westreich, 

Rosenberg, Schwartz, & Swamy, 2013). Of note, the risk of becoming infected with HIV via 

needle sharing varies in different parts of the world. For example, in Russia, 54% of new 

HIV infections in 2013 occurred among people who inject drugs (European Center for 

Disease Prevention and Control, 2016). HIV prevalence among people who inject drugs is 

also high in South-West Asia (29%) and Eastern and South-Eastern Europe (23%; United 

Nations Office on Drugs and Crime, 2015). On the contrary, in sub-Saharan African, HIV 

transmission via injection drug use is only 0.2%. In the United States in 2015, 6% of new 

HIV infections were attributed to injection drug use, and 3% were attributed to male-to-male 

sexual contact plus injection drug use (Centers for Disease Control and Prevention, 2017b).

The interplay of high HIV incidence and prevalence among women of reproductive age and 

the increased risk of HIV infection among substance abusers suggests that there is a critical 

public health need to develop HIV-prevention interventions for women of reproductive age 

who abuse substances. For this article, substance abuse refers to nonmedical use of 

prescription drugs, use or abuse of injection or non-injection illicit drugs (e.g., cocaine, 

heroin), or alcohol abuse.

HIV risk-reduction intervention studies from around the world conducted 10 or more years 

ago have demonstrated effectiveness of interventions aimed at reducing HIV risk behaviors 

among women of reproductive age who abuse substances (Neaigus et al., 1990; Rhoades, 
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Creson, Elk, Schmitz, & Grabowski, 1998; Stein et al., 2005). These interventions’ results 

have provided the foundation for the development of more recent HIV intervention studies. 

In addition, recent and older reviews have also assessed the efficacy of HIV prevention 

interventions among drug users (Meader, Li, Des Jarlais, & Pilling, 2010; Semaan et al., 

2002). However, these studies neither addressed both sex and drug risk behaviors nor 

stratified findings by gender (Des Jarlais & Semaan, 2008; Meader et al., 2010; Semaan et 

al., 2002). In addition, the Centers for Disease Control and Prevention (CDC) maintain a 

publicly accessible Compendium of Evidence-Based Interventions and Best Practices for 

HIV Prevention (CDC, 2017a). This ongoing systematic review is conducted annually. The 

review synthesizes evidence-based interventions that show evidence of efficacy in changing 

drug-injection or sex behaviors that directly impact HIV-transmission risk. However, studies 

that focus on substance abuse treatment only are explicitly excluded despite that substance 

abuse has been shown to be associated with increased risk for HIV infection (Colfax & 

Shoptaw, 2005; Des Jarlais et al., 2007; Walley et al., 2008). Moreover, many of the studies 

have not been stratified by gender and, because the studies are not summarized, there are no 

suggestions of research gaps.

To our knowledge, no existing recent (within the past 10 years) systematic reviews have 

evaluated the efficacy of HIV risk-reduction interventions among women of reproductive 

age who abuse substances, therefore limiting researchers’ ability to expand knowledge on 

HIV prevention interventions for this population. The purpose of this systematic review was 

to assess HIV risk-reduction interventions among women of reproductive age (~15–44 years 

old) throughout the world who abuse substances, so that evidence-based recommendations 

can be made for future intervention studies and for clinical practitioners who work with 

patients at risk for HIV infection and suffering from substance use disorders.

METHODS

The present systematic review was conducted in accordance with the 2015 Preferred Items 

for Reporting Systematic Reviews and Meta-analysis (PRISMA-P) tool (Moher et al., 2015; 

Shamseer et al., 2015). PRISMA-P, an expansion of the PRISMA (Preferred Reporting 

Items for Systematic Reviews and Meta-analyses) guidelines, was created by an 

international group of experts to improve the transparency, accuracy, completeness, and 

frequency of documented systematic review and meta-analysis protocols (Moher et al., 

2015; Shamseer et al., 2015). PRISMA-P has been used by authors preparing systematic 

review protocols for publication as well as journal editors and peer reviewers for assessing 

the adequacy of review protocols for publication (Shamseer et al., 2015).

The PRISMA-P checklist provides a list of recommended items to address in a systematic 

review for each section of a manuscript. The checklist is based on elements from the 

PROSPERO register, the PRISMA checklist, SPIRIT (Standard Protocol Items: 

Recommendations for Interventional Trials) checklist, and Standard 2.6 from the Institute of 

Medicine’s Standards for Systematic Reviews. The checklist includes, for example, an 

assessment of whether the introduction section contains: (a) a rationale for the review in the 

context of what is already known, and (b) an explicit statement of the question(s) that the 

review will address. With respect to the methods section, the checklist includes, for example, 
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an assessment of the inclusion criteria and characteristics of the search strategy. Detailed 

explanations and evidence based rationales for each checklist item can be found in the article 

by Shamseer et al. (2015). PRISMA and PRISMA-P have been used in other systematic 

reviews of HIV/AIDS-related topics (Genberg et al., 2016; Takah, Kennedy, & Johnman, 

2016).

INCLUSION CRITERIA

This review includes HIV risk-reduction intervention studies that: (a) were conducted and 

published between January 1, 2005, and June 30, 2015, (b) were published in peer-reviewed 

journals, and (c) included a sample of women of reproductive age (~15–44 years old) who 

abuse substances, specifically, any type of nonmedical use of prescription drugs, illicit drug 

(e.g., marijuana, heroin) or alcohol (liquor, wine) use. If our population of interest 

(reproductive-age women who abuse substances) was included in a broader study (i.e., men 

and women who abuse alcohol) and results were stratified fittingly, we included the study in 

this review. We did not limit our search based on type of intervention study design (e.g., 

four-arm randomized controlled trial vs. clinical trial with no control group). However, we 

excluded observational studies; and, HIV risk-reduction studies were only included if they 

measured an HIV biological outcome (i.e., HIV test) or an outcome related to HIV risk 

behavior, for example, sex without a condom or sharing needles. No restriction was placed 

on the country where studies were conducted due to the scarcity of research on the topic and 

specific population of interest.

LITERATURE SEARCH

The search strategy, including specific databases and search terms, was identified and agreed 

upon by four of the authors after consultation with a librarian with expertise in health 

database searches. The initial searches were conducted independently by two reviewers in 

the following seven electronic databases: PubMed, MED-LINE, Embase, CINAHL, 

PsychINFO, ASSIA, and Web of Science. The searches combined HIV/AIDS-related terms 

with terms related to the HIV risk-reduction intervention, sex, and substance abuse. The 

specific terms used are presented in Table 1. The literature search was conducted between 

May 25, 2016 and June 30, 2016.

After the four authors determined the inclusion criteria and defined the search terms, two 

reviewers then independently screened abstracts of the articles identified in the initial search 

to determine whether they met inclusion criteria for this systematic review. For all relevant 

or ambivalent articles, the full text was reviewed. The reviewers obtained the opinion of a 

third or fourth independent reviewer for ambiguous articles that did not clearly meet the 

inclusion criteria. Every article that met the inclusion criteria was identified and the full text 

of each article was searched for additional relevant studies. Every article was assigned a 

numerical code for organizational identification purposes. Reviewers were not blind to the 

authors, funding, or any other characteristics of the studies reviewed.

DATA EXTRACTION AND ASSESSMENT OF METHODOLOGICAL QUALITY

With respect to data extraction and quality assessment, the two reviewers followed five 

major steps. First, the reviewers collaborated to create a data extraction and quality 
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assessment evidence tool in Microsoft Excel. Second, the two reviewers independently 

extracted data and determined quality assessment ratings for each article. Third, the two 

reviewers compared their extracted data and quality assessment ratings to assess inter-rater 

reliability as has been done in previously published systematic reviews (Berg, Ross, & 

Tikkanen, 2011; Lloyd & Operario, 2012). Next, a third or fourth reviewer provided input 

regarding the disagreement. Differences in opinion during the data extraction and quality 

assessment ratings process were less than 10% and were resolved through consensus via the 

last step: the two reviewers made the final determination to include or exclude articles 

together.

With respect to data extraction, the two reviewers extracted data regarding the study design, 

participants, setting, intervention, control groups, data collection methods, outcome 

variables, main findings, and study limitations. The quality of each study was rated by two 

of the reviewers using the Quality Assessment Tool for Quantitative Studies, developed by 

the Effective Public Health Practice Project (Thomas, Ciliska, Dobbins, & Micucci, 2004). 

In accordance with the tool’s guidelines, studies were assessed on six components: selection 

bias, study design, confounders, blinding, data collection, and withdrawals/drop-outs. To 

assess selection bias, the reviewers determined (1) whether the individuals selected to 

participate in the study were likely to be representative of the target population and (2) the 

percentage of selected individuals who agreed to participate. Based on scores for these two 

items, reviewers referred to the Quality Assessment Tool for Quantitative Studies and its 

corresponding Dictionary (Thomas et al., 2004) to determine the score for the selection bias 

category. With respect to blinding, most data was self-reported, hence it was not relevant to 

bind the assessors or interviewers. It was also assumed not possible to blind participants to 

the research question given the nature of behavioral interventions. However, as per the 

guidelines, studies were assigned a weak rating if blinding was not mentioned and a 

moderate rating if researches stated that they did not blind assessors/interviewers and 

participants. Each of the remaining four components (study design, confounders, data 

collection, and withdrawals/drop-outs) was likewise reviewed, and, as per the guidelines, 

based on the ratings of these components, each study received an overall global rating of 

strong, moderate, or weak.

For a study to receive a strong rating, four of the six quality assessment criteria had to be 

rated as strong, with no weak ratings. Studies received moderate ratings if fewer than four 

criteria were rated strong and one criterion was rated weak; weak ratings were earned for 

studies in which two or more criteria were rated weak. Only strong and moderate studies 

were included in this review. After assessing quality, extracted data from each of the final 

nine studies were entered into a separate table of study characteristics including the quality 

assessment ratings.

RESULTS

ARTICLES IDENTIFIED DURING LITERATURE SEARCH

The flowchart in Figure 1 describes the articles examined and excluded in our search. A total 

of 6,506 articles were identified through our initial database search. After screening titles 

and abstracts, the list was narrowed down to 324 articles and after (a) excluding articles that 
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clearly did not meet inclusion criteria and (b) removing articles that reported findings from 

the same intervention, 155 total articles remained. The 155 articles were examined in greater 

detail by two of the reviewers to determine whether they met inclusion criteria. A third or 

fourth reviewer was asked for her opinion if the first two reviewers agree that an article was 

too ambiguous. We determined that 33 articles met inclusion criteria. After rating the quality 

of the 33 studies, 24 were excluded because they were rated as weak using the procedure 

described above. One additional article was included in the analysis as suggested by an 

expert reviewer during the journal review process. As shown in Table 2, 9 included HIV 

risk-reduction studies received an overall methodological quality rating of moderate and one 

was rated strong. These HIV risk-reduction studies received moderate or weak ratings with 

respect to selection bias and blinding (assessor/interviewer and participants) and strong 

ratings for study design. Additionally, most studies received strong ratings for confounders, 

data collection methods, and withdrawals and dropouts.

SAMPLE RECRUITMENT AND DEMOGRAPHICS OF STUDY PARTICIPANTS

A summary of the sample, location, intervention, outcome variables, and main findings for 

the 10 HIV risk-reduction studies is presented in Table 3 (Barry, Weinstock, & Petry, 2008; 

El-Bassel et al., 2014; Hien et al., 2010; Knudsen, Staton-Tindall, Oser, Havens, & 

Leukefeld, 2014; Koblin et al., 2010; Strathdee et al., 2013; Tross, Campbell, & Cohen, 

2008; Wechsberg, Luseno, Lam, Parry, & Morojele, 2006; Wechsberg et al., 2013; Woody et 

al., 2014). Studies that met the inclusion criteria for this systematic review enrolled a total of 

3,796 participants at baseline. Study populations varied by race/ethnicity, country of 

residence, country of birth, and socioeconomic status. Two studies excluded pregnant 

women from participating (Koblin et al., 2010; Tross et al., 2008), and the other eight did 

not clarify whether pregnant women were included in the sample. Seven studies were 

conducted in the United States. Two were conducted in South Africa (Wechsberg et al., 

2006, 2013) and one in Mexico (Strathdee et al., 2013). Most studies examined samples of 

only female participants; however, one study examined both male and female participants, 

but was included in our review because findings were stratified by sex (Woody et al., 2014). 

Recruitment occurred within drug treatment centers (i.e., methadone maintenance clinics), 

correctional facilities, community supervision settings, via outreach work in locations such 

as bars, brothels, and shooting galleries, and within communities such as at beauty parlors 

and corner shops. Inclusion criteria for participation included self-reported intravenous drug 

abuse, non-injection drug abuse, or nonspecified injection behavior for substance abuse. In 

three studies, participants’ drug of choice was cocaine (Barry et al., 2008; Tross et al., 2008; 

Wechsberg et al., 2006). In five studies, participants reported using a variety of drugs 

including marijuana, cocaine, crack, heroin, oxycodone, benzodiazepines, other opiates, 

and/or alcohol (El-Bassel et al., 2014; Knudsen et al., 2014; Koblin et al., 2010; Wechsberg 

et al., 2013; Woody et al., 2014). Two studies did not report the specific type of drug(s) used 

by participants (Barry et al., 2008; Hien et al., 2010).

CHARACTERISTICS OF INTERVENTIONS

All 10 HIV risk-reduction studies included in this review were identified as randomized 

controlled trials, with most (n = 7) comprised of two study arms; two studies had three arms 

(El-Bassel et al., 2014; Wechsberg et al., 2013), and another had four arms (Strathdee et al., 
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2013). HIV risk-reduction interventions were delivered via group sessions, individual 

sessions, or a combination of group and individual sessions. One study included an 

independently viewed multimedia intervention group that consisted of interactive visual 

tools and activities (El-Bassel et al., 2014). Sessions focused on improving sex-risk 

behaviors, drug risk behaviors, or a combination of the two types of risk behaviors. 

Intervention types included behavioral skill-building (i.e., condom use practice, role-

playing) with education and daily methadone dosing only or in conjunction with individual 

and/or group counseling. Four HIV risk-reduction intervention studies included time/

attention matched control groups (El-Bassel et al., 2014; Hien et al., 2010; Strathdee et al., 

2013; Wechsberg et al., 2006). More than half (70%) of the studies were developed 

according to a specific theoretical basis such as Social Cognitive Theory and Feminist 

Theory (El-Bassel et al., 2014; Hien et al., 2010; Koblin et al., 2010; Strathdee et al., 2013; 

Tross et al., 2008; Wechsberg et al., 2006, 2013). Three studies used evidence-based 

interventions (El-Bassel et al., 2014; Tross et al., 2008; Wechsberg et al., 2013). Four studies 

addressed intervention fidelity including training of the interviewers or interventionists or 

quality control throughout the duration of the intervention period (El-Bassel et al., 2014; 

Knudsen et al., 2014; Koblin et al., 2010; Tross et al., 2008).

OUTCOME VARIABLES MEASURED

Most HIV risk-reduction studies measured changes in sex-risk behaviors (n = 9), and half 

measured changes in drug risk behaviors (n = 5). However, some of the studies also 

measured other outcome variables including incidence of HIV and infection (El-Bassel et 

al., 2014; Strathdee et al., 2013), STD symptoms (Wechsberg et al., 2006), any drug use (El-

Bassel et al., 2014; Wechsberg et al., 2006), and HIV testing history (Woody et al., 2014). 

Three studies measured biological outcomes: abstinence from drug (methamphetamine, 

cocaine, opiates, THC, methaqualone) use (Wechsberg et al., 2013) and incidence of HIV 

and STD’s (El-Bassel et al., 2014; Strathdee et al., 2013). Study outcomes were assessed at 

time points ranging from one month (Wechsberg et al., 2006) to twelve months after 

baseline (El-Bassel et al., 2014; Hien et al., 2010; Koblin et al., 2010; Strathdee et al., 2013; 

Wechsberg et al., 2013).

MAJOR FINDINGS: SEX-RELATED HIV RISK BEHAVIORS

Among the HIV risk-reduction studies that measured changes in sexual risk behaviors, there 

were mixed results. Barry et al. (2008) showed no changes in unprotected sexual occasions; 

however, that study entailed a standard methadone treatment plus contingency management 

(intervention group) versus a standard methadone only treatment without any sex-risk (i.e., 

condom education) component incorporated into the intervention. Among the five studies 

(El-Bassel et al., 2014; Hien et al., 2010; Hien et al., 2010; Knudsen et al., 2014; Tross et al., 

2008; Wechsberg et al., 2006) that reported greater improvements in sex-risk behaviors for 

those in the intervention group versus the control group, the respective control groups 

received an HIV and STD knowledge-based intervention or a health promotion intervention 

(i.e., nutrition and exercise counseling) whereas the intervention group received behavioral 

skills training specific to HIV prevention. Among the three studies (Koblin et al., 2010; 

Wechsberg et al., 2013; Woody et al., 2014) that reported decreases in sex-risk behaviors for 

both the intervention and control groups, two studies did not provide any behavioral skills 
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training (Koblin et al., 2010; Woody et al., 2014). In addition, control groups for all three 

studies did not receive time or attention matched interventions.

MAJOR FINDINGS: DRUG-RELATED HIV RISK BEHAVIORS

Among the three HIV risk-reduction studies that demonstrated favorable changes with 

respect to drug risk behaviors that were greater for the intervention group compared to the 

control group (Barry et al., 2008; Wechsberg et al., 2006, 2013), the respective control 

groups received drug therapy only (Barry et al., 2008), education only (Wechsberg et al., 

2006), or HIV testing and counseling only (Wechsberg et al., 2013); whereas, the 

intervention groups received additional behavioral skills training. For the study that 

demonstrated similar favorable changes for the intervention and control groups (Woody et 

al., 2014), both the intervention group (methadone treatment) and the control group 

(Buprenorphine-naloxone) received only drug therapy without any behavioral skills 

component.

DISCUSSION

The results presented in this systematic review suggest that behavioral interventions have the 

potential to be efficacious at improving sex- and drug-related HIV risk behaviors among 

women of reproductive age who abuse substances. However, consistent evidence during the 

last 10 years does not exist and studies of strong methodological quality are lacking. As 

such, it is difficult to make specific recommendations with respect to the most efficacious 

HIV risk-reduction interventions for reproductive-age women who abuse substances. For 

example, although all 10 HIV risk-reduction studies in this systematic review had a strong 

study design, all were also moderate or weak with respect to selection bias, indicating results 

may not be highly generalizable to the larger population of reproductive-age women who 

abuse substances. Additionally, because all studies had moderate or weak ratings with 

respect to blinding, reporting bias may have played a role. Although it is not usually possible 

to completely blind participants to the nature of a behavioral intervention study, future 

studies should describe any efforts taken to blind participants. In addition, no study 

mentioned blinding of the individuals who conducted statistical analyses, so we suggest 

future studies take this into consideration to decrease the chance of bias.

Our findings suggest that behavioral interventions have the potential to be effective at 

decreasing sex-related risk behaviors among reproductive-age women who abuse substances. 

Studies that reported greater improvements in sex-risk behaviors among those in the 

intervention group compared with the control group were characterized by: (1) having an 

intervention that included behavioral skills training (e.g., condom negotiation skills) in 

addition to HIV and STD education (El-Bassel et al., 2014; Hien et al., 2010; Knudsen et al., 

2014; Tross et al., 2008; Wechsberg et al., 2006) and (2) having an intervention based on a 

theoretical concept (e.g., Social Cognitive Theory). As such, our findings suggest that future 

HIV risk-reduction studies with reproductive-age women who abuse substances should 

include behavioral skills training (i.e., condom use skills) and an overall intervention that is 

grounded in theory to most effectively prevent sex-risk behaviors in this population. One 

efficacious study included a multimedia intervention that was comprised of independently 
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viewed interactive computerized games, video enhancements, visual tools, and interactive 

skill-building activities (El-Bassel et al., 2014). Accordingly, self-paced multi-media 

interventions may be worth further exploration in future studies as it may be a cost-effective 

HIV risk reduction intervention strategy.

Clinical practitioners should consider incorporating behavioral skills training into HIV and 

STD counseling sessions for clients/patients. Using the included studies as a template for 

intervention strategies may help prevent the spread of HIV and other STDs to sex and drug 

partners and unborn children of reproductive-age women who abuse substances (Baker et al., 

2001; Colfax & Shoptaw, 2005; Cook & Clark, 2005; Des Jarlais et al., 2007; Draus & 

Carlson, 2009; El-Bassel et al., 1997; Inciardi, 1995; Noor et al., 2014; Wagner et al., 2013; 

Walley et al., 2008).

Given that only four (Barry et al., 2008; Wechsberg et al., 2006, 2013; Woody et al., 2014) 

of the HIV risk-reduction studies measured changes in drug risk behaviors (i.e., needle 

sharing), our findings suggest that the current body of literature is lacking HIV prevention 

intervention research that incorporates drug risk-reduction behaviors for reproductive-age 

women who abuse substances. More research is warranted to prevent the spread of HIV via 

drug risk behaviors. Regardless, among the three studies that demonstrated favorable 

changes with respect to drug-related HIV risk behaviors that were greater for the 

intervention group compared to the control group (Barry et al., 2008; Wechsberg et al., 2006, 

2013), the intervention groups received behavioral skills training in addition to drug therapy 

(Barry et al., 2008), education (Wechsberg et al., 2006), and HIV testing and counseling 

(Woody et al., 2014). Accordingly, future HIV risk-reduction programs for reproductive-age 

women who abuse substances should incorporate behavioral skills training aimed at 

decreasing or controlling substance abuse risk behaviors (e.g., needle sharing) into HIV 

related drug risk-reduction intervention. Findings of this systematic review should be 

interpreted with consideration of the specific context. Specifically, because seven of the 10 

studies were conducted in the United States, findings may not be generalizable to persons 

who live in other countries. Importantly, however, of the estimated 12 million people who 

inject drugs worldwide, nearly half of injection drug users live in China, Russia, and the 

U.S. (European Center for Disease Prevention and Control, 2015). As such, the recent 

(previous 10 years) peer-reviewed literature is lacking HIV risk reduction intervention 

studies among women who abuse substances and live in China or Russia. There is a need for 

published studies in these countries.

This review highlighted a number of gaps in the existing literature. First, although it is not 

clear whether any pregnant women were included in any of the studies, two studies 

explicitly excluded pregnant women from participating (Koblin et al., 2010; Tross et al., 

2008), and no study specifically targeted pregnant women who abuse substances. This is a 

concerning gap considering that both sex- and drug-related HIV risk behaviors are common 

among pregnant women who abuse substances (Baker et al., 2001; Ramsey, Bell, & Engler-

Field, 2010), and if infected with HIV, pregnant women can infect their child via vertical 

transmission. This finding is in accordance with another systematic review that revealed that 

pregnant women tend to be underrepresented in HIV/AIDS research (Westreich et al., 2013). 

Second, results from our study suggest that no studies during the last 10 years have been 

Weissman et al. Page 9

AIDS Educ Prev. Author manuscript; available in PMC 2017 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



conducted with women 15 to 17 years old who abuse substances, which is concerning since 

HIV is one of the leading causes of death among women as young as 15 through age 49 

throughout the world (World Health Organization, 2013). Intervening with women before 

they turn 18 years old may be an effective way to prevent the start or the early onset of HIV 

risk behaviors. Third, the longest follow-up period was 12 months (El-Bassel et al., 2014; 

Hien et al., 2010; Koblin, 2010; Strathdee et al., 2013; Wechsberg et al., 2013); 

consequently, we do not know if any intervention effects were sustained beyond this point. 

Fourth, because only two studies tested for HIV and STD infection through biological tests, 

we have determined that the current body of literature is lacking biological outcome 

measures. Future HIV risk-reduction studies should assess HIV and STD diagnosis to gain a 

better understanding of intervention effectiveness. Fifth, although more than half (1.4 

million out of 2.1 million) of new HIV infections in 2015 occurred in Africa (Global AIDS 

Response Progress Reporting, 2016), only two of the studies in this review examined 

participants in (South) Africa (Wechsberg et al., 2006, 2013). Although HIV risk-reduction 

interventions may occur in other regions, the Western, Central, and North African regions 

are lacking any published HIV research for reproductive-age women who abuse substances. 

Last, we suggest authors provide more details about the interventions, so that they can be 

replicated in appropriate settings. For example, Koblin et al. (2010) did not explain how long 

the counseling sessions lasted, and so it is difficult for interested researchers to replicate 

their work.

There are several limitations in this systematic review that should be noted. Because only 

two studies tested participants for HIV or STDs (El-Bassel et al., 2014; Strathdee et al., 

2013), most outcomes were based on self-reported information, increasing the chance for 

recall bias and social desirability bias. We excluded studies that only assessed changes in 

alcohol drinking behaviors or non-intravenous drug use without a measure of HIV risk 

behavior because of our inclusion/exclusion criteria; however, alcohol abuse or non-

intravenous drug abuse may itself lead to increased HIV risk behavior (Colfax & Shoptaw, 

2005; Cook & Clark, 2005; Des Jarlais et al., 2007; Draus & Carlson, 2009; El-Bassel, 

1997; Inciardi, 1995; Noor et al., 2014; Strathdee & Stockman, 2010; Walley et al., 2008). 

We also excluded studies that investigated changes in HIV medication adherence, which 

some researchers assert is an HIV risk behavior as HIV transmission risk is decreased when 

an HIV-infected individual’s viral load is suppressed (Cohen et al., 2011; Fideli et al., 2001; 

Quinn et al., 2000; Rodger et al., 2016; Tovanabutra et al., 2002). In addition, this review 

examined a broad scope of research, including studies measuring different outcomes along 

the HIV risk behavior continuum and studies conducted in different countries, which limited 

our ability to combine results for a meta-analysis. Furthermore, because participants in the 

10 studies used a variety of drugs and combinations of drugs and/or alcohol, it was not 

possible to determine which types of interventions were most effective for specific types of 

drug users (e.g., cocaine only users vs. combination cocaine, heroin, and alcohol abusers). 

Similarly, due to the inadequate amount of studies published with the target population, we 

were unable to identify interventions that were more effective for specific racial or ethnic 

groups. Additionally, only four studies (El-Bassel et al., 2014; Knudsen et al., 2014; Koblin 

et al., 2010; Toss et al., 2008) addressed intervention fidelity, and therefore, it is not known 

whether intervention protocols were carried out as intended by the research team. Further, 
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we only included studies in peer-reviewed journals although we recognize that findings from 

HIV risk-reduction interventions among reproductive-age women may be published 

elsewhere (e.g., dissertations). Finally, we excluded studies conducted more than 10 years 

ago. However, this was deliberate so that researchers could review the most recent findings, 

which could in turn serve as a basis for the development of more effective interventions with 

this high-risk population.

Future systematic reviews of HIV risk-reduction interventions among reproductive-age 

women who abuse substances should consider reviewing HIV-protective factors. In addition 

to the well-known protective factors such as wearing condoms and being in a monogamous 

sexual relationship, studies have also shown that other factors such as social norms, 

acculturation, socioeconomic issues (food insecurity), and interpersonal issues (e.g., higher 

power of male sex partner) may play a role, namely they may increase risk of HIV infection 

among substance abusers (Ebrahim, Davis, & Tomaka, 2016; Gelpí-Acosta et al., 2016; 

Villar-Loubet et al., 2016). However, these protective factors were not addressed in the 

present study.

CONCLUSIONS

This article provided a review of the most current literature with respect to HIV risk-

reduction intervention studies among reproductive-age women who abused substances, 

providing researchers with a summary of current literature with which they may expand 

current knowledge with respect to HIV prevention interventions among women who abuse 

substances. Accordingly, recent HIV risk-reduction intervention studies among 

reproductive-age women indicate that interventions that incorporate behavioral skills 

components and are theory driven may be most effective and should be further explored in 

future studies. Additional HIV risk-reduction research, especially that which focuses on 

reducing drug risk behaviors and with improved methodological design, is needed so that 

strong recommendations can be made with respect to the most efficacious evidence-based 

HIV risk-reduction interventions for women of reproductive age who abuse substances.
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FIGURE 1. 
Search Strategy. The systematic review was conducted in accordance with the 2009 

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) tool 

(Genberg et al., 2016; Moher et al., 2015; Shamseer et al., 2015; Takah et al., 2016). The 

literature search was conducted between May 25, 2016 and June 30, 2016. All peer-reviewed 

published HIV risk-reduction intervention studies that were conducted and published 

between January 1, 2005, and June 30, 2015 and included women of reproductive age (~15–

44 years old) who abuse substances were included in this review.
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TABLE 1

Search Terms

Query

HIV/AIDS: HIV OR “human immunodeficiency virus” OR “human immune deficiency virus” OR “Acquired Immunodeficiency Syndrome” 
OR AIDS OR “HTLV-III” OR “Human T Cell Lymphotropic Virus Type III” OR “Human T Lymphotropic Virus Type III” OR “Human T-Cell 
Leukemia Virus Type III” OR “Human T Cell Leukemia Virus Type III” OR “Human T-Cell Lymphotropic Virus Type III” OR “Human T-
Lymphotropic Virus Type III” OR “Immunodeficiency Virus, Human” OR “Immunodeficiency Viruses, Human” OR “LAV-HTLV-III” OR 
“Lymphadenopathy-Associated Virus” OR “Lymphadenopathy Associated Virus” OR “Lymphadenopathy- Associated Viruses” OR “Virus, 
Lymphadenopathy-Associated” OR “Viruses, Lymphadenopathy-Associated” OR “Virus, Human Immunodeficiency” OR “Viruses, Human 
Immunodeficiency” OR “Immunologic Deficiency Syndrome, Acquired” OR “acquired immune deficiency syndrome” OR “Acquired Immuno-
Deficiency Syndrome” OR “Acquired Immuno Deficiency Syndrome” OR “Acquired Immuno-Deficiency Syndromes” OR “Immuno- 
Deficiency Syndrome, Acquired” OR “Immuno-Deficiency Syndromes, Acquired” OR “Syndrome, Acquired Immuno-Deficiency” OR 
“Syndromes, Acquired Immuno-Deficiency” OR “Immunodeficiency Syndrome, Acquired” OR “Immunodeficiency Syndromes, Acquired” OR 
“Syndrome, Acquired Immunodeficiency” OR “Syndromes, Acquired Immunodeficiency”

Intervention: intervention OR interventions OR experiment OR experiments OR “Randomized Controlled Trials as Topic” OR “Trials, 
Randomized Clinical” OR quasi-experiment OR quasi-experiments OR “Non-Randomized Controlled Trials as Topic” OR “Non Randomized 
Controlled Trials as Topic” OR “Trial, Nonrandomized Clinical” OR “Trials, Nonrandomized Clinical” OR “Quasi-Experimental Studies” OR 
“quasi experimental study” OR “quasiexperimental study” OR “Quasi Experimental Studies” OR “Quasi-Experimental Study” OR “Studies, 
Quasi-Experimental” OR “Study, Quasi-Experimental” OR “Nonrandomized Controlled Trials as Topic” OR “Trial, Non-Randomized Clinical” 
OR “Trials, Non-Randomized Clinical” OR “Randomized Controlled Trials” OR “Randomized Controlled Trial” OR RCT OR “experimental 
study” OR “experimental studies” OR “clinical trials” OR “randomized controlled trial (topic)” OR “clinical trial” OR “Intervention Trials” OR 
“intervention trial” OR “experimental design”

Sex: women OR woman OR female OR females OR girl OR girls

Substance abuse: “Alcohol Drinking” OR “Drinking, Alcohol” OR “Alcohol Consumption” OR “Consumption, Alcohol” OR alcoholic OR 
alcoholics OR “drugs of abuse” OR “street drug” OR “Street Drugs” OR “Drugs, Street” OR “Recreational Drugs” OR “Drugs, Recreational” 
OR “Illicit Drugs” OR “illicit drug” OR “Drugs, Illicit” OR “drug, illicit” OR “Abuse Drugs” OR “drug abuse” OR “Prescription Drug Misuse” 
OR “Drug Misuse, Prescription” OR “Misuse, Prescription Drug” OR “Prescription Drug Misuses” OR “NMUPD” OR “Non-Medical Use of 
Prescription Drugs” OR “Non Medical Use of Prescription Drugs” OR Cocaine OR Heroin OR Diamorphine OR Diacetylmorphine OR 
Diagesil OR Diamorf OR “Min-I-Jet Morphine Sulphate” OR “Min I Jet Morphine Sulphate” OR “crystal meth” OR "Amphetamine-Related 
Disorders" OR “Amphetamine Related Disorders” OR “Disorder, Amphetamine-Related” OR “Disorders, Amphetamine-Related” OR 
“Amphetamine Abuse” OR “Abuse, Amphetamine” OR “Amphetamine Addiction” OR “Addiction, Amphetamine” OR “Amphetamine 
Dependence” OR “Dependence, Amphetamine” OR Methamphetamine OR “N-Methylamphetamine” OR “N Methylamphetamine” OR 
Metamfetamine OR Methylamphetamine OR Deoxyephedrine OR Desoxyephedrine OR Desoxyn OR Madrine OR Cannabis OR Cannabi OR 
Marihuana OR Marihuanas OR Marijuana OR Marijuanas OR Ganja* OR Hashish OR Hashishs OR Hemp OR Hemps OR Bhang OR Bhangs 
OR Phencyclidine OR “1-(1-Phenylcyclohexyl)piperidine” OR “Angel Dust” OR “Dust, Angel” OR “GP-121” OR “GP 121” OR “GP121” OR 
Serylan OR Sernyl OR “CL-395” OR “CL 395” OR “CL395” OR inhalant OR inhalants “Glue Sniffing” OR “Glue Sniffings” OR “Glue 
Abuse” OR “Abuse, Glue” OR “Abuses, Glue” OR “Glue Abuses” OR Hallucinogens OR Hallucinogen OR Psychedelic OR Psychedelics OR 
“Hypnotics and Sedatives” OR “Sedatives and Hypnotics” OR “Central Nervous System Stimulants” OR “Central Stimulants” OR “Stimulants, 
Central” OR Analeptic OR Analeptics OR “Opioid-Related Disorders” OR “Disorder, Opioid-Related” OR “Opiate Dependence” OR 
“Dependence, Opiate” OR “Opiate Addiction” OR “Addiction, Opiate” OR “Narcotic Abuse” OR “Abuse, Narcotic” OR “Abuses, Narcotic” 
OR “Narcotic Abuses” OR “Narcotic Dependence” OR “Dependence, Narcotic” OR “Narcotic Addiction” OR “Addiction, Narcotic” OR 
alcoholism OR “alcohol addiction” OR “addiction, alcohol” OR liquor OR liquors OR “illegal drug” OR “illegal drugs” OR “drug misuse” OR 
PCP OR “drug users” OR “Drug User” OR “User, Drug” OR “Users, Drug” OR “Drug Abusers” OR “Abuser, Drug” OR “Abusers, Drug” OR 
“Drug Abuser” OR “Drug Addicts” OR “1 (1 phenylcyclohexyl) piperidine” OR “ci 395” OR “ci395” OR “cn 25, 253 2” OR “cn 25253 2” OR 
“cn 25253-2” OR “cn25, 253 2” OR “cn25253 2” OR “cn25253-2” OR “nsc 40902” OR nsc40902 OR phencyclidin OR 
phencyclohexylpiperidine OR phenycyclidine OR phenylcyclidine OR sernylan OR syclan OR “abuse, drug” OR “chronic drug overuser” OR 
“drug problem” OR “needle sharing” OR “Narcotic Addict” OR “narcotic depression” OR “addict, narcotic” OR “narcotism” OR “psychoactive 
agent” OR “psychoactive drug” OR “psychoactive drugs” OR “psychodynamic agent” OR “psychopharmaceutic agent” OR psychopharmacon 
OR psychotropic OR psychotropics OR hallucinogenic OR hallucinogenics OR “mind expander” OR psychedelia OR psychodelic OR 
psychodelics OR psychodysleptic OR psychomimetic OR “psychotic drug” OR psychotomimetic OR psychotomimetics OR “addiction, opium” 
OR “opiate addict” OR “opioid dependence” OR “opium addict” OR “opium addiction” OR “opium alkaloid addiction” OR “substance abuse” 
OR “substance abuser” OR “substance abusers” OR “Intravenous Drug” OR “Intravenous Drugs” OR “IV drug” OR “IV drugs” OR “drug 
addiction” OR “Alcohol Dependence” OR “Alcohol Abuse” OR “Problem Drinking” OR “Drug Dependency” OR “Dependency (Drug)” OR 
Methedrine OR “Narcotic Drugs” OR “prescription drug abuse” OR “prescription drug addiction” OR Sedative OR Sedatives OR Hypnotic OR 
Hypnotics
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