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Abstract

Background: People who inject drugs (PWID) are at high risk for skin and soft tissue infections 

(SSTIs), but few interventions have targeted their reduction. The goal of the current study was to 

test the effects of a brief skin and needle hygiene behavioral intervention (SKIN) in a two-group 

randomized controlled trial with 12-month follow-up.

Method: PWID (N = 252) were recruited from inpatient hospital units at a single urban medical 

center site and randomly assigned to an assessment-only (AO) condition or SKIN, which was a 

two-session intervention that included psychoeducation, behavioral skills demonstrations, and 

motivational interviewing. Mixed effects generalized linear models assessed the impact of the 

intervention on frequency of: 1) self-reported SSTIs, 2) uncleaned skin injections, and 3) injection.

Results: Participants were 58.3% male, 59.5% White, and averaged 38 years of age. SKIN 

participants had 35% fewer SSTIs compared to AO (p=.179), a difference of nearly one infection 

per year. The mean rate of uncleaned skin injections was about 66% lower (IRR=0.34, 95% CI 

0.20; 0.59, p<.001) among SKIN participants compared to AO. Almost one-third of participants 

reported no injection over follow-up and the mean rate of injection during follow-up was about 

39% lower (IRR=0.61; 95% CI 0.36; 1.02, p=.058) among persons randomized to SKIN than AO.
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Conclusions: The SKIN intervention reduced uncleaned skin injections but did not reduce 

SSTIs significantly more than a control condition. Brief interventions can improve high-risk 

practices among PWID and lead to clinically meaningful outcomes.
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1. Introduction

People who inject drugs (PWID) are at risk for a number of injection-related health 

conditions, such as overdose, viral disease (HIV, HCV), and bacterial infections (e.g., skin 

and soft tissue infection [SSTI], infective endocarditis) (Gordon and Lowy 2005). Of these, 

SSTIs (e.g., abscesses) are the most common and can lead to significant morbidity and 

mortality (Saldana, Vyas, and Wurcel 2020). If untreated, SSTIs can produce more 

widespread (e.g., cellulitis) or debilitating skin conditions (e.g., necrotizing fasciitis) and 

life-threatening infections (e.g., sepsis, endocarditis) that may require costly emergency 

department (ED) and inpatient hospitalization (Marks et al. 2013; Palepu et al. 2001). 

Though rates vary, past studies have reported high rates of SSTIs in PWID, with up to three-

fourths reporting lifetime infections and one-third to one-half experiencing a recent infection 

(Binswanger et al. 2000; Dahlman et al. 2015; Phillips and Stein 2010; Larney et al. 2017).

Demographic and high-risk injection and drug use practices contribute to SSTIs. Women 

appear more susceptible to SSTIs compared to men, likely due to problems with venous 

access and relying on others for injection assistance (Lloyd-Smith et al. 2008; Hope et al. 

2008; Smith et al. 2015). Individuals with unstable housing, possibly due to an inability to 

maintain hygiene practices while living on the street, are also at greater risk (Lloyd-Smith et 

al. 2008; Rhodes et al. 2006). Racial and ethnic disparities influence injection risk and 

treatment utilization for SSTIs, though few studies have examined racial/ethnic differences 

in SSTI risk (Cooper, Linton, et al. 2016; Cooper, West, et al. 2016; Fink et al. 2013). 

Variations in drug supply and use of certain types of drugs, such as black tar heroin, crushed/

liquified prescription drugs, desomorphine, and stimulants, have been shown to portend risk 

(Lloyd-Smith et al. 2008; Hearne et al. 2016; Hope et al. 2008; Dwyer et al. 2009; Summers 

et al. 2017). Injection frequency and practices are also associated with SSTIs, including 

booting or jacking (repeatedly drawing blood/syringe contents in/out of vein), reusing dull 

needles repeatedly or sharing syringes with others, and injecting subcutaneously (under the 

skin), intramuscularly, or missing the vein (Binswanger et al. 2000; McElrath 2006; Murphy 

et al. 2001; Gordon and Lowy 2005; Doran et al. 2020; Hope et al. 2016; Moradi-Joo et al. 

2019). These latter methods are often a last resort for PWID who have injected for long 

periods and begin to lose venous access (Saldana, Vyas, and Wurcel 2020). Hygiene 

practices, such as failing to wash hands and clean skin with alcohol or other anti-bacterials 

prior to injecting, also contribute significantly to SSTI risk (Dwyer et al. 2009; Larney et al. 

2017). PWID may introduce bacteria from uncleaned skin into the vein or subcutaneous 

space when a needle pierces the skin (Raff and Kroshinsky 2016; Tuazon, Hill, and 

Sheagren 1974). Lack of skin cleaning at the injection site is associated with SSTIs (Fink et 
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al. 2013; Murphy et al. 2001; Smith et al. 2015; Vlahov et al. 1992) and many PWID report 

not skin cleaning (Varga, Chitwood, and Fernandez 2006).

Evidence-based interventions for PWID, such as medication-based treatment for opioid use 

disorder (MOUD; e.g., methadone, buprenorphine, extended-release naltrexone), naloxone 

provision/training, supervised injection facilities, and needle exchange, have been shown to 

reduce illicit drug use, overdose, and HIV/HCV transmission respectively (Reddon, 

Marshall, and Milloy 2019; Fernandes et al. 2017; National Academies of Sciences and 

Medicine 2019); however, less work has focused on potentially modifiable behavioral 

factors (e.g., safer needle use) to reduce bacterial infections. To our knowledge, only two 

studies (Phillips et al. 2012; Stein et al. 2020; Roux et al. 2016; Mezaache et al. 2018) have 

targeted SSTIs and other bacterial infections as outcomes. Two recent papers reported on 

findings from a non-randomized cluster trial that tested a community-focused, educational 

face-to-face intervention for PWID in France (Mezaache et al. 2018; Roux et al. 2016). The 

intervention included one or more sessions focused on staff observation and training of 

injection practice, as well as information on safer injection and injection-related 

complications (HIV, HCV, bacterial infections). Roux et al. (2016) found that intervention 

participants decreased unsafe HIV–HCV practices (from 44% to 25%) at a 6-month follow-

up and had fewer injection-related complications (from 66% to 39%) at a 12-month follow-

up, while control participant behaviors remained stable. Mezaache and colleagues (2018) 

found that participants who attended at least one intervention session significantly improved 

from pre- to post-intervention on 8 of 17 measured injection-related outcomes, including 

hand washing (AOR=7.16) and skin cleaning (AOR=5.56).

Using a stage-based behavior therapy development approach recommended by NIDA, we 

designed and piloted a skin and needle hygiene intervention (SKIN) as part of a Stage 1 trial 

among a sample of PWID recruited through street outreach in Denver (Phillips et al. 2013; 

Phillips et al. 2012). This small randomized controlled trial (RCT) showed effects in the 

small to large range for improved skin and needle cleaning (ds=.53–1.00), reduced bacterial 

infection risk (d=.32), fewer days of injection (d=.12), and a lower incidence of bacterial 

infections (HR=.80) up to 6 months post-intervention (Phillips et al. 2012). In our Boston-

based expansion of the SKIN intervention to a population of 252 hospitalized PWID, we 

demonstrated that SKIN reduced likelihood of ED visits over the next year for injection-

related infections (as assessed with electronic medical record [EMR] data) following 

hospitalization compared to an assessment-only (AO) control condition (Stein et al. 2020).

The current analysis examined the impact of the SKIN intervention on our primary outcome 

– SSTIs – over the year following hospitalization. In addition, we examined the effect of 

SKIN on secondary outcomes, including skin cleaning practices and injection frequency. 

Because many SSTIs are self-treated (Monteiro et al. 2020) and are not associated with 

medical system encounters, this paper focuses on self-report data of our outcomes. We 

hypothesized that participants assigned to SKIN would report fewer SSTIs compared to 

those assigned to AO. This hypothesis was centered on the belief that the SKIN intervention 

would reduce two of the most pertinent risk practices associated with SSTIs – number of 

injections and uncleaned skin injections.
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2. Methods

2.1 Study Design

This study was an RCT of the SKIN intervention (n=128) compared to an AO control group 

(n=124) at a single site with follow-ups to 12 months.

2.2 Participants and Recruitment

PWID were recruited from inpatient medical units at Boston Medical Center (BMC), an 

academic safety-net hospital, between January 2014 – August 2018. Research staff reviewed 

medical records daily for any indication of injection drug use (IDU) or SSTI diagnosis and 

screened for eligibility. Though not part of eligibility, 61% of participants had an injection- 

related diagnosis (including events coded as SSTI, endocarditis/sepsis, or deep tissue 

bacterial infection) at baseline.

Patients were eligible to participate if they: 1) were age 18 or older, 2) injected drugs at least 

three days in the week prior to hospitalization, 3) could speak English, 4) were not actively 

psychotic or homicidal/suicidal, 5) could provide informed consent, 6) were able to provide 

names and contact information for at least two locator persons, and 7) did not plan to move 

out of the Boston area in the next year. The Boston University Medical Center Institutional 

Review Board approved all study procedures.

2.3 Procedures

After informed consent, eligible persons completed a 90-minute baseline assessment in their 

hospital room and then were randomly assigned using permuted-block randomization with 

randomly ordered blocks of 8, 12 and 16 to either the SKIN intervention or AO (standard 

care), which were created by the study statistician (BJA). Sealed envelopes designating 

group assignment were prepared in advance. Following the baseline assessment, a research 

assistant (RA) selected an envelope noting the assigned group. Participants assigned to the 

SKIN intervention then participated in the first 60-minute intervention session.

Follow-up appointments took place at 1-week and 1-, 3-, 6-, 9-, and 12-months post-

baseline. Compensation at baseline included either a $25 gift card, with increasing amounts 

at each additional assessment, or an equivalent pre-paid cell phone with service to use for 

the entire study (both compensation options valued at $415). As part of protocol and in 

addition to their medical care, all patients actively using illicit substances were provided 

with a brochure listing substance use treatment and needle exchange facilities in the city of 

Boston. To improve retention, RAs conducted regular appointment reminders (via phone, 

email, letter, or contact with participant’s locator contacts) and check-ins with participants. 

If unsuccessful in reaching participants, RAs contacted correctional institutions, shelters, 

and treatment facilities in the area (all with participant permission) and checked online 

inmate databases and obituaries. A jail retention plan allowed staff to complete follow-ups 

during participant incarceration.
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2.4 Skin and Needle Hygiene (SKIN) Intervention

2.4.1 Overview—The SKIN intervention, developed initially following focus group 

work with PWID (Phillips et al. 2013; Phillips et al. 2012), included two individually 

delivered in-person sessions. Session 1 took approximately 60 minutes and Session 2 

(conducted after 1-month follow-up assessment) about 30 minutes. SKIN is a manualized 

intervention and includes a workbook for participant use. The intervention is based on the 

Information-Motivation-Behavioral Skills (IMB) Model (Fisher and Fisher 1992), a well-

established theoretical framework that has been utilized successfully in HIV prevention 

work (Li et al. 2020; Avants et al. 2004). The model postulates that risk behavior results 

from a lack of information about a particular disease state or ways to prevent it, low 

motivation to change risk behavior, and a lack of behavioral skills to engage in risk 

reduction. These three domains make up key portions of the SKIN intervention. To address 

low motivation, MI was utilized throughout both sessions. As an approach, MI is a non-

confrontational client-centered style that guides participants to explore their ambivalence 

about changing a problematic behavior (Miller and Rollnick 2012).

Session 1 began with a review of goals and building rapport. Initial psychoeducation about 

SSTIs, other bacterial infections, and HIV/HCV, including a description of each infection 

and select images, was provided. Training included identification of SSTIs and the 

importance of seeking treatment if an infection worsens (e.g., signs of sepsis). Participants 

were provided with information about high-risk practices that can lead to infection, with 

emphasis on reducing the frequency with which one injects and methods for safer injection 

(e.g., using new equipment, not sharing, reducing subcutaneous/intramuscular injection) and 

hygiene (e.g., disinfecting skin before every injection, using clean water to inject). 

Participants were then guided through behavioral skills demonstrations on hand washing, 

skin cleaning at the injection site, and needle cleaning. Hand washing included discussion of 

best practices both when a sink (soap/water) is and is not available. In the latter context, 

participants were instructed on and shown how to use alcohol-based hand sanitizer. The skin 

cleaning protocol included use of alcohol wipes at the injection site in a circular manner 

(King County, 2002). Needle cleaning (Royer et al. 2004) focused on a three-step process of 

rinsing a used syringe with water, bleach, and water. Following each demonstration, 

participants were asked to complete the steps associated with each task.

A personalized risk assessment was performed to identify key high-risk practices that put the 

participant at risk for bacterial or viral infections. Working with interventionists, the 

majority of participants selected several harm reduction or drug use/abstinence goals 

consistent with their readiness to change. A change plan worksheet was completed and listed 

steps to reach each goal. At the end of the session, participants were provided with a copy of 

the change plan and client workbook, a starter risk reduction kit (e.g., including alcohol 

pads, bleach, etc.), and brochures with step-by-step instructions for bleach-cleaning needles, 

washing hands, and cleaning skin.

Session 2 was a booster session to assess progress toward goals set in Session 1. 

Interventionists asked participants about any risk-related events (e.g., sharing equipment 

episodes) that occurred since the last session. The participant’s initial change plan was 

Phillips et al. Page 5

Drug Alcohol Depend. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



reviewed to assess progress towards goals and any barriers that interfered with goal 

attainment. When needed, the interventionist assisted the participant in setting new goals and 

plans for achieving these goals and provided refresher information about risk reduction or 

hygiene skills.

2.4.2 Interventionist Training, Supervision, and Fidelity—Five BA/MA-level 

study interventionists were trained and administered the SKIN intervention. All SKIN 

sessions were audio recorded with participant permission and adherence and fidelity were 

monitored by the first author (KP). Of persons assigned to the intervention condition 

(n=128), 66 completed two sessions, 55 completed one session, and seven completed zero 

sessions.

2.5 Measures

2.5.1 Outcomes—The primary outcome of the current study was frequency (number) of 

SSTIs. At baseline, participants were asked to report how many times in the past year they 

had SSTIs, which were defined as “abscesses (red, hardish infected lumps that contain 

pockets of pus), ulcers (open infected sores), and cellulitis (more widespread skin infection) 

that occur at the injection site.” At follow-ups, and using the same definition, participants 

were asked about any SSTIs since their last assessment.

Secondary outcomes included the frequency of injections and uncleaned skin injections, 

assessed over the last three months at baseline and since the last assessment at follow-ups. 

Frequency of injection included the total number of injections (days*number of times 

injected/day), while injection without skin cleaning was calculated based on the total 

number of times injected minus the number of times the participant reported cleaning their 

skin prior to injection. We also assessed the relative frequency of injection without skin 

cleaning, which was a proportion based on the number of times participants cleaned their 

skin divided by the total number of injections.

2.5.2 Demographics, background characteristics, and covariates—To better 

describe the sample and control for select variables, we assessed the following variables at 

baseline: age, sex, race/ethnicity, years of education, and nights spent homeless (i.e., in a 

shelter or on the street) over the last 3 months. Participants also reported the primary drug 

they injected (opiates, cocaine, methamphetamine).

2.6 Sample Size

The current study was powered for two outcomes – SSTI incidence and ED visits, assessed 

via self-report and through EMR data. The current analyses were powered to detect 

differences in 12-month SSTI infection rates of approximately 15%, with a required sample 

size of 280. With α/2 and 1 - β = .8, the current study did not achieve this goal.

2.7 Analytical Methods

Descriptive statistics were used to summarize sample characteristics. Outcomes were 

analyzed using mixed effects generalized linear models (GLMs). Planned covariates 

included age, sex (1 if male), race (1 if White), ethnicity (1 if Latinx), number of homeless 
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nights in the 3-months prior to baseline, and indicator variables for month of follow-up 

intent-to-treat assessment. Models also included the time invariant baseline instance of the 

specific outcome being analyzed. We used the robust Huber-White variance estimator for all 

tests of significance and to estimate 95% confidence intervals. All tests of significance were 

based on 2-tailed alpha < .05. We report exponentiated coefficients and 95% confidence 

estimates.

The primary outcome, number of self-reported SSTIs, was analyzed with a log link function 

and negative-binomial family error distribution. The number of days between assessments 

was entered as an offset to control for time at risk. Methods to impute missing observations 

generally assume data are missing completely at random or at random. Here, loss to follow-

up may be systematically associated with the outcomes being assessed. To determine if 

results were sensitive to subject attrition, we estimated models in which observations lost to 

follow-up were imputed under a range of scenarios; for the primary outcome sensitivity 

testing, we also analyzed models in which missing observations were assumed to have 0, 1, 

2, 3, 4, or 5 SSTIs.

Number of uncleaned skin injections and total number of injections were also analyzed with 

a log link and negative binomial error distribution. The relative frequency of skin cleaning 

(proportion of total number of injections on which participants reported skin cleaning) was 

analyzed with a mixed-effects GLM with logit link and binomial family error distribution. 

Relative frequency of skin cleaning is not defined at assessments in which participants 

reported no drug injection. Exponentiated coefficients are reported.

3. Results

3.1 Sample Enrollment and Characteristics

Figure 1 outlines study recruitment, enrollment, and follow-ups using the CONSORT 

diagram. Out of 938 screened patients, 686 were excluded, most due to not meeting 

eligibility criteria (e.g., did not inject drugs). The remaining 252 participants (n=128 SKIN; 

n=124 AO) agreed to participate, provided informed consent, and completed the baseline 

assessment.

Participants averaged 37.9 (± 10.7) years of age and were 58.3% male, 59.5% White, 20.6% 

Black, 15.9% Latinx, with 11.6 (± 2.4) mean years of education. Most (90.1%) reported 

opiates as their primary injection drug. On average at baseline, participants injected on 60.4 

(± 25.8) of the past 90 days, with an average of 5.6 (± 5.2) times per day. Participants 

reported a mean of 5.35 (± 20.62) lifetime SSTIs and 1.58 (± 2.35) SSTIs during the year 

prior to baseline. At baseline participants reported cleaning their skin on about 23.8% (± 

34.1) of the total times they injected. Additional demographic and follow-up rates for both 

treatment arms can be found in Table 1.

3.2 Outcomes

3.2.1 Number of SSTIs—We estimated the effect of intervention on number of self-

reported SSTIs (Table 2). Participants randomized to the intervention arm reported about 

35% (IRR = 0.65) fewer infections than those randomized to control, although this was not 
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statistically significant (p = .179). The estimated average marginal mean 12-month infection 

rates, evaluated at the median (1) value of reported baseline SSTI, were 2.79 in the control 

arm and 1.82 in the active intervention arm; a difference of nearly one infection per year.

To determine if our results were sensitive to subject attrition, we estimated models in which 

all missing follow-up observations were assumed to have 0 to 5 SSTIs in that period. Under 

the assumption that all participants lost to attrition had 0 infections the estimated rate of skin 

infection was about 39% (IRR = 0.61, 95% CI 0.32; 1.17, p = .139) lower in the intervention 

arm. Estimated incidence rate ratios were between 0.79 – .82 (all nonsignificant) when 

observations lost to follow-up were assumed to have 1, 2, 3, 4, and 5 SSTIs during the 

reporting period.

3.2.2 Number of injections—Overall, we found that large numbers of participants 

reported no injection during follow-up. Specifically, 28.9%, 20.3%, 33.3%, 32.8%, and 

39.6% of the participants reported no injection at the 1-, 3-, 6-, 9-, and 12-month 

assessments, respectively. Using mixed-effects negative binomial regression (Table 2) the 

adjusted mean rate of injection during follow-up was about 39% lower (IRR = 0.61; 95% CI 

0.36; 1.02, p = .058) among persons randomized to SKIN than for persons randomized to 

AO. The estimated average marginal 12-month total injection rates, evaluated at the median 

value of total injection reported at baseline were 743.2 and 483.8 in the control and active 

intervention arms, respectively.

3.2.3 Number of uncleaned skin injections—The mean rate of uncleaned skin 

injections (i.e., number of times injected minus the number of times the participant reported 

cleaning their skin prior to injection) was about 66% lower (IRR = 0.34, 95% CI 0.20; 0.59, 

p < .001) among persons randomized to active intervention than for persons randomized to 

AO (Table 2). The estimated average marginal 12-month rates of uncleaned skin injections 

were about 625 in the control arm and 212 in the active intervention arm when evaluated at 

the median value of uncleaned skin injections observed at baseline.

3.2.4 Relative frequency of injections without cleaning skin—We also estimated 

a mixed effect GLM with logit link and binomial error distribution to estimate the adjusted 

effect of intervention on the relative frequency of injection without skin cleaning (i.e., 

number of times participants cleaned their skin divided by the total number of injections). 

This analysis necessarily excludes observations in which no injection was reported during 

the assessment period; this limited the analysis to 182 persons and 460 observation periods 

(Table 2). Covariates in the model were indicator variables for assessment month, age, sex, 

race, ethnicity, days homeless, and the proportion of total baseline injections without skin 

cleaning. For each injection during follow-up, participants randomized to active intervention 

were about 1.82 times (95% CI 0.77; 4.39, p = .173) times more likely to report they had 

cleaned their skin.

4. Discussion

We found that SKIN participants experienced 35% fewer SSTIs over the year following a 

medical hospitalization compared to a control condition -- approximately one less infection 
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in 12 months -- but this group difference was not statistically significant. Still, we believe 

this finding is clinically meaningful. SSTIs can result in significant pain and life-threatening 

infections and any reduction in incidence is important. Analyses of secondary outcomes 

found that SKIN participants reduced the number of uncleaned skin injections and total 

injections over follow-up (the latter of which approached statistical significance). Our 

findings hint at a possible mechanism by which the SKIN intervention may be operating – 

SSTIs are reduced as a function of unclean skin injections, which is the product of decreases 

in overall injection and increases in skin cleaning. However, a fully-powered mediation 

model would need to test this explanation in a future study.

Participants assigned to the SKIN intervention reported significantly fewer uncleaned skin 

injections compared to those assigned to the assessment-only condition. A 66% reduction in 

uncleaned injections is notable and demonstrates that PWID successfully utilized this harm 

reduction strategy, which was emphasized extensively during the intervention. Encouraging 

PWID to use skin cleaning and teaching proper techniques is warranted. However, we 

understand that it isn’t practical to expect PWID to engage in skin cleaning 100% of the 

time. Those who inject frequently and use certain drugs (e.g., methamphetamine) are less 

likely to skin clean (Varga, Chitwood, and Fernandez 2006; Gibbs et al. 2020). A subset of 

participants in our study had unstable housing, which may affect access to supplies and 

overall adoption. Potential barriers should be considered when working with individual 

PWID on setting harm reduction goals.

Though not an a priori study outcome, we found that the adjusted mean rate of IDU during 

follow-up was 39% lower among SKIN participants compared to controls. It is possible that 

SKIN reduced overall injection as a result of discussion of potential harm reduction 

strategies during intervention sessions. However, over one-third of participants reported no 

injection at all at their 12-month follow-up, suggesting the possibility that injection may 

have ceased due to other interventions not assessed, such as use of MOUD following the 

index hospitalization. Similarly, participants may have stopped using drugs due to 

incarceration or through participating in residential treatment. Hospitalization itself may 

have contributed to increased motivation to change.

PWID are a vulnerable population with significant needs (e.g., unstable housing, co-morbid 

mental health issues). Past literature indicates that a complex combination of factors 

contributes to SSTI risk. In addition, larger sociopolitical factors can influence access to 

harm reduction services and drug treatment, which are known to be protective. Stigma 

towards PWID, both within the community and by medical professionals (Monteiro et al. 

2020; Motavalli et al. 2020), influence decisions to seek regular medical care and treatment 

for SSTIs, which can worsen into more serious infections if untreated. Our study took place 

in Boston, where white powder heroin dominates, but access to harm reduction (e.g., needle 

exchange) and other treatment services, as well as state-funded healthcare access, are high. 

Risk of SSTIs and other injection-related conditions may differ depending on the risk 

environment or larger context in which IDU occurs, which likely impacts the success of any 

intervention (Rhodes 2009).
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The current study had several limitations. First, this is a single-site trial and this difficult-to-

track urban cohort had low follow-up rates despite repeated contact attempts and receipt of 

cell phones as compensation. In addition, we used a needle cleaning protocol with three 

rounds of multiple bleach and water rinses that may not be realistic for PWID living on the 

street. SSTIs were self-reported, though we have previously shown that SSTIs requiring ED 

visits, documented using EMR data, were also reduced by the SKIN intervention (Stein et al. 

2020). Because annual SSTI incidence is low, power to detect changes over time may have 

been impacted. Compensation related to frequent follow-up assessments may also have 

contributed to behavior change among control participants, thus possibly diluting 

intervention effects.

Conclusions

Overall, findings from the current study show that a brief intervention can promote longer 

term change in skin hygiene among PWID, with successful implementation in a hospital 

setting when many PWID may be considering health changes. The intervention also showed 

promise in its ability to reduce SSTIs and injection, consistent with our recent work (Stein et 

al. 2020) demonstrating that the SKIN intervention reduced the likelihood of ED visits for 

bacterial infections over the 12-month follow-up. Future studies may consider testing the 

effectiveness of SKIN in less controlled settings (e.g., needle exchange or drop-in clinics). It 

will be important to examine the cost-effectiveness of the intervention over time, though we 

believe that avoiding SSTIs are important to the health of PWID regardless of potential cost 

savings.
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Highlights

• We tested a brief intervention (SKIN) for hospitalized people who inject 

drugs.

• A two-group RCT (SKIN vs assessment-only) was conducted with 12-months 

of follow-up.

• SKIN participants reduced the number of uncleaned skin injections.

• SKIN participants had fewer skin infections, but differences were not 

significant.

Phillips et al. Page 14

Drug Alcohol Depend. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. CONSORT Flow Diagram
Consolidated Standards of Reporting Trials (CONSORT) flow diagram
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Table 1.

Baseline Characteristics by Intervention Arm. Cell entries are mean (± SD) or n (%).

INTERVENTION ARM

Sample (n = 252) Control (n = 124) SKIN (n = 128)

Age 37.9 (± 10.7) 37.2 (± 10.6) 38.6 (± 10.8)

Sex (Male) 147 (58.3%) 67 (54.0%) 80 (62.5%)

Race (White) 150 (59.5%) 71 (57.3%) 79 (61.7%)

Latinx (Yes) 40 (15.9%) 20 (16.1%) 20 (15.6%)

Yrs. Educationa 11.6 (± 2.4) 11.9 (± 2.3) 11.2 (± 2.5)

# Nights Homeless (90-Days) 18.6 (± 36.9) 20.8 (± 37.2) 16.5 (± 36.7)

Primary IDU Drug (Opiates) 227 (90.1) 110 (88.7%) 17 (91.4%)

Days IDU (90-Days) 60.4 (± 25.8) 60.4 (± 27.0) 60.5 (± 24.6)

# IDU / Day 5.6 (± 5.2) 5.3 (± 4.4) 5.9 (± 5.9)

Total # IDU (90-Days) 357.6 (± 414.0) 325.2 (± 309.2) 388.9 (± 494.1)

# SSTIs (Lifetime) 5.35 (± 20.62) 4.56 (± 10.32) 6.12 (± 27.13)

# SSTIs (Past Yr) 1.58 (± 2.35) 1.55 (± 2.60) 1.58 (± 2.09)

% Total IDU Cleaned Skin 23.8 (± 34.1) 23.8 (± 35.2) 23.7 (± 33.1)

Follow-Up Rates

 @ Month 1 (Yes) 142 (56.3%) 65 (52.4%) 77 (60.2%)

 @ Month 3 (Yes) 133 (52.8%) 63 (50.8%) 70 (54.7%)

 @ Month 6 (Yes) 117 (46.4%) 55 (44.4%) 62 (48.4%)

 @ Month 9 (Yes) 128 (50.8%) 62 (50.0%) 66 (51.6%)

 @ Month 12 (Yes) 150 (59.5%) 77 (62.1%) 73 (57.0%)

 Any Assessment (Yes) 213 (84.5%) 105 (84.7%) 108 (84.4%)

 # Times Assessed 2.7 (± 1.8) 2.60 (± 1.8) 2.7 (± 1.9)
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Table 2.

Mixed Effects Generalized Linear Models Estimating the Adjusted Effect of Intervention on Number of Self-

Reported SSTIs, Total Number of Injections, Number of Uncleaned Skin Injections, and The Relative 

Frequency of Injections without Skin Cleaning.
a

Model Outcome IRR/exp(b)
b

95% CI
c

z (p =)
c

# Self Reported SSTIs
d 0.65 (0.35; 1.22) −1.34 (.179)

Total # of Injections
d 0.61 (0.36; 1.02) −1.90 (.058)

# of Uncleaned Skin Injections
d 0.34 (0.20; 0.60) −3.78 (<.001)

Relative Frequency of Skin Cleaning when IDU
e 1.82 (0.77; 4.39) 1.36 (.173)

a
Covariates included in all models were indicator variables for month of assessment, number of infections reported in the year prior to baseline, 

years age, gender, race (White), ethnicity Latinx) and # of nights spent on the street or in a shelter during 3-months prior to baseline.

b
IRR reported for # self-reported SSTIs, total # of injections, # of uncleaned skin injections; exp(b) reported for relative frequency of skin cleaning 

when IDU

c
Confidence interval estimates and tests of significance were based on the robust Huber-White variance estimator.

d
Model specified with log link function and negative binomial error distribution. To adjust for time at risk the models also included log(number of 

days at risk during each assessment) as an offset with coefficient fixed to 1. The n was 213 persons observed on 669 occasions.

e
Operationally defined as ((times cleaned skin / total injections) * 100). Model specified a logit link function with binomial family error 

distribution. The n was 182 persons observed on 460 occasions.).
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