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Abstract

Background: Sharing needles and injection drug preparation equipment (IDPE) among people
who inject drugs (PWID) are well-established risk factors for viral transmission. Shared needles
and IDPE may serve as bacterial niduses for skin and soft tissue infections (SSTI). Given the
rising rates of SSTI in PWID, we investigated the association of needle and IDPE sharing on
incidence of SSTI in a cohort of PWID.

Methods: Inpatient PWID (N=252) were recruited to a randomized controlled trial of an
intervention aimed at reducing infections. The primary outcome was self-reported incidence of
SSTI one-year post-hospitalization. In this secondary analysis, we assessed two variables: 1)
sharing of IDPE alone, 2) sharing needles with or without IDPE, and compared these groups
separately to persons who reported no sharing of needles or IDPE via a mixed-effects negative
binomial regression model to estimate the effect of baseline sharing behavior on SSTI during
follow-up via incidence rate ratios (IRR).
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Results: Participant characteristics: 38 years [mean], 58% male, 60% White, 90% primarily
injected opioids, 1.58 (+ 2.35) mean SSTI in the year prior to baseline. In terms of sharing
behavior, 29% didn’t share needles or IDPE, 13% shared IDPE only, and 58% shared needles
with or without IDPE three months prior to baseline. After adjusting for co-variables, PWID who
shared IDPE alone had a 2.2 fold higher IRR of SSTI (95%CI 1.27; 3.85, p = 0.005) and PWID
who shared needles with or without IDPE had a 3.31 fold higher IRR of SSTI (95%Cl 2.04; 5.37,
p < 0.001), compared to those who did not share any equipment. The number of SSTI at baseline
was associated with an IRR of 1.20 of SSTI during follow-up (95%CI 1.09; 1.32, p < 0.001).

Conclusions: In this cohort of hospitalized PWID, we found a significant association between
baseline sharing of IDPE alone and of sharing of needles with or without IDPE with one-year
incidence of SSTI.
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INTRODUCTION

As the United States (U.S.) drug and overdose epidemic has expanded, skin and soft tissue
infections (SSTI) among people who inject drugs (PWID) have nearly doubled between
2000 and 2010 (Ciccarone, Unick, Cohen, Mars, & Rosenblum, 2016). More than one-
third of people who have ever injected drugs report a current or recent SSTI (Larney,
Peacock, Mathers, Hickman, & Degenhardt, 2017) and nearly 75% report ever having a
SSTI (Binswanger et al., 2008; Kerr, Tyndall, Li, Montaner, & Wood, 2005). Abscesses
and cellulitis are the most common reasons PWID seek medical care (Murphy et al., 2001;
Palepu et al., 2001) or are hospitalized (Bassetti, Hoffmann, Bucher, Fluckiger, & Battegay,
2002; Marks et al., 2013). Left inadequately treated or untreated, these infections pose a
significant risk for invasive bacterial infections such as infective endocarditis, osteomyelitis,
and necrotizing fasciitis, all of which increase morbidity, mortality, and healthcare costs
(Gordon & Lowy, 2005; Salmon et al., 2009).

Given that most SST1 arise at recent injection sites, infections likely occur when commensal
organisms such as bacteria or fungi are introduced into the skin from either contamination
of injection equipment and/or the drug solution during the preparation, handling, or through
the injection process (Raff & Kroshinsky, 2016). To decrease the incidence of SSTI, it is
critical to understand the risk factors of non-sterile injection hygiene and practice so as to
deploy appropriate public health interventions (Ball, Puka, et al., 2019). Studies have shown
numerous socio-demographic and injection risk factors for SSTI among PWID including
female gender, unstable housing, frequent injecting, injection of non-powder substances,
drug contamination and non-sterile injection practices such as infrequent skin cleaning,
licking or reuse of needles, or extra-vasal injections (Dahlman et al., 2017; Fink, Lindsay,
Slymen, Kral, & Bluthenthal, 2013; Gordon & Lowy, 2005; Hope, 2010; Hope, Kimber,
Vickerman, Hickman, & Ncube, 2008; Lloyd-Smith et al., 2005; Lloyd-Smith et al., 2008;
Smith, Robinowitz, Chaulk, & Johnson, 2015). These infections can also arise from the

use of contaminated injection equipment including needles and injection drug preparation
equipment (IDPE) which includes rinse water, filters, cottons, and cookers. Cross sectional
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studies have shown an association between needle sharing and prior SSTI (Dahlman et al.,
2017; Doran et al., 2020). Harm reduction messaging regarding nonsterile needle use has
led to declines nationally in needle sharing among PWID (Centers for Disease Control and
Prevention, 2020); however, SSTIs remain on the rise suggesting a possible role of IDPE in
infections.

Short-acting synthetic opioids such as fentanyl have been associated with higher injection
frequency (Geddes, Iversen, Memedovic, & Maher, 2018), receptive syringe sharing
(Lambdin et al., 2019) and thus likely lead PWID to share other injection equipment. PWID
often re-solubilize residual drugs from used cookers and filters after an initial injection,
allowing for multiple injections, sharing with other drug partners, and an increased risk of
cross-contaminating IDPE and sterile needles (Ball, Puka, et al., 2019; M. Shah et al., 2020).
Multiple studies have shown than sharing IDPE is more prevalent (Abadie, Welch-Lazoritz,
Gelpi-Acosta, Reyes, & Dombrowski, 2016; Ball, Puka, et al., 2019; Broz et al., 2014;
Koester, Glanz, & Baron, 2005; McCoy, Metsch, Chitwood, Shapshak, & Comerford, 1998;
Tran et al., 2020; Zibbell, Hart-Malloy, Barry, Fan, & Flanigan, 2014) and may be perceived
as less hazardous than sharing needles by PWID (Koester S., 1994); people who avoid
needle sharing frequently report sharing IDPE several times a day (Ball, Puka, et al., 2019).

High frequency IDPE sharing has been shown to contribute to an increased cumulative

risk of HIV and HCV compared to those who do not share (Ball, Puka, et al., 2019; Ball,
Venner, et al., 2019; Hagan et al., 2001; Roy et al., 2012; S. M. Shah et al., 1996; Zibbell
et al., 2015), but relatively little attention has been devoted to studying risk of SSTI. Studies
in the United Kingdom and Australia have found that poor coverage of harm reduction
services such as sterile injecting supplies contribute to the development of SSTI (Dunleavy,
Hope, Roy, & Taylor, 2019; Dwyer et al., 2009; Hope, Ncube, Parry, & Hickman, 2015;
Hope, Scott, et al., 2015). Reused IDPE have been shown to have bacterial contamination
(Kasper et al., 2019). While sharing needles is associated with SSTI (Dahlman et al., 2017;
Lloyd-Smith et al., 2008; Salmon et al., 2009), there is a gap in literature on the extent to
which shared IDPE impacts the incidence of SSTI.

Given the rising incidence of SSTI in PWID in the U.S., understanding the risk of sharing
IDPE for the development of SSTI is critical and may be useful in tailoring harm reduction
interventions, informing clinical practice, and preventing future infections. We investigated
the association of baseline needle and IDPE sharing practices on the incidence rate of
self-reported SSTI in a cohort of hospitalized PWID followed for a year as part of a clinical
trial.

METHODS
Study design

We conducted a prospective cohort study using data from the Skin and Needle Hygiene
Intervention (SKIN) trial to examine the association between shared IDPE and incident
SSTI.
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Study participants

Hospitalized active PWID (N=252) were recruited from a large, academic safety-net hospital
in Boston from January 2014 to June 2018. Participants completed a 90-minute baseline
assessment and were then randomized to either the SKIN intervention (which included
psychoeducation, motivational interviewing (M), and skills training for skin cleaning

and needle hygiene) or to usual care (Phillips, Stein, Anderson, & Corsi, 2012; Stein

et al., 2020). Participants completed follow-up assessments of study outcomes (bacterial
infections) up to 12 months post-hospitalization. Recruited individuals met the following
eligibility criteria: 1) were 18 years or older, 2) reported injection drug use at least three
times in the week prior to hospitalization, 3) did not report current psychosis or suicidality,
4) were able to speak English or otherwise provide consent, 5) could provide the names for
at least two contact persons, and 6) did not plan to move out of Boston in the next year. The
study was approved by the Boston University Medical Center Institutional Review Board.

Study Measures

For this analysis, baseline and follow-up data were used. The baseline interview included
questions on age, years of education, employment status, and homelessness. In order to
capture the diverse racial and ethnic background in our cohort, we included a question
assessing self-identified race and ethnicity defined as people who identify as Latin American
in the U.S (i.e, LatinX). Other questions assessed the frequency of injection drug use 90
days prior to baseline defined as the number of days injected times the average number of
times a person injected on injection days. The Addiction Severity Index (ASI) Drug Module
was used to assess the drugs (heroin, cocaine, other opiates, and methamphetamine) used
and injected in the past 90 days (McLellan et al., 1992). Lifetime history of serious bacterial
infections was defined as a composite of ever having had endocarditis, sepsis, osteomyelitis,
or septic arthritis.

The primary dependent variable was incidence rate of self-reported SSTI at follow-up
assessments at 1 week, and 1, 3, 6, 9, 12 months following initial hospitalization. The
following SSTI definition was provided: “Skin infections include abscesses (red, hard-ish,
infected lumps that contain pockets of pus), ulcers (open infected sores that look like a
crater), and cellulitis (a more widespread skin infection) that occur at the injection site.”

We assessed two different independent variables from baseline enrollment: 1) sharing of
IDPE only, 2) sharing needles with or without IDPE, and compared these groups separately
to persons who reported not sharing IDPE or needles. These baseline variables were
constructed using questions from three assessment measures: Bacterial Infections Risk Scale
for Injectors (BIRSI) (Phillips, Anderson, Herman, Liebschutz, & Stein, 2017; Phillips &
Stein, 2010), the HIV Risk Assessment Battery Drug sub scale (RAB) (Metzger, 1993) and
Texas Christian University HIV/AIDS Risk Assessment (TCU) (Simpson, 1997). The RAB
and TCU assess HIV risk, while the BIRSI examines high-risk practices associated with
SSTI and other bacterial infections among PWID.
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Sharing IDPE: Respondents were asked the number of times they had shared rinse water,
cookers, and cottons/filters three months prior to baseline. A summed composite was used,
with any value greater than zero denoting IDPE sharing.

Sharing Needles with or without IDPE: To establish participants who shared needles
with or without IDPE, responses for four items were included: 1) injection with someone
else’s used needle, 2) the number of times they had used someone else’s non-sterilized
needles or syringes, 3) the number of times they had divided or shared drugs with others
by “frontloading” (a method of sharing drugs by transferring contents from one syringe

to another), and 4) any IDPE sharing (as defined above), in the three months prior to
baseline. A summed composite was used, with any positive answer or value greater than
zero denoting needle sharing with or without IDPE sharing.

Statistical analysis

We present descriptive statistics to summarize sample characteristics. We used a mixed-
effects negative binomial regression model to estimate the effect of baseline sharing
behavior on SSTI rates during follow-up. Co-variables included indicator variables for

time of follow-up, treatment arm, age, gender, dichotomized race/ethnicity, number of SSTI
reported at baseline, and total number of injections in the 3-months prior to baseline. Using
the number of SSTI since last interviewed, we calculated the difference between the dates
of the relevant follow-ups as the exposure variable. All confidence interval estimates and
tests of significance were based on the robust Huber-White variance estimator. We used

the Wald X2 statistic to test the overall effect of sharing behavior. We report incidence rate
ratios (IRR) and 95% confidence interval (CI) estimates. A p-value of <0.05 was considered
statistically significant. All statistical analyses were performed in Stata 15.1 (StataCorp,
2019).

RESULTS

Baseline descriptive and drug use characteristics are noted in Table 1. Overall, 90% of
participants reported their primary injection drug was opiates with a mean of 357.7 (+ 414.0)
injections in the 90 days prior to baseline (Table 1). On average, participants reported 1.58
(x 2.35) SSTI in the year prior to baseline. Approximately half (50.8%) of participants were
randomized to the active SKIN intervention arm. At baseline, 28.6% of participants reported
not sharing needles or IDPE, 13.1% reported sharing IDPE only, and 58.3% reported sharing
needles with or without IDPE.

After adjusting for month of assessment, treatment arm, SSTI prior to baseline, and
demographic characteristics, baseline IDPE sharing behavior was significantly associated
with number of incident SSTI. Compared to those who did not share equipment, PWID who
shared IDPE had a 2.21 (95%CI 1.27; 3.85, p = 0.005) times higher incidence rate of SSTI
(Table 2). Relative to persons who did not share, the incidence rate of SSTI was about 3.31
(95%CIl 2.04; 5.37, p < 0.001) times higher for those who shared needles with or without
IDPE. The IRR of SSTI at follow-up was 1.50 (95%CI 0.88; 2.55, p = 0.13) for persons who
shared needles with or without IDPE than those who shared only IDPE.
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Number of SSTI reported at baseline was associated positively with the rate of infections
during follow-up (IRR =1.20, 95%CI 1.09; 1.32, p < 0.001). The rate of SSTI reported at
follow-up was not associated significantly with the remaining co-variables.

DISCUSSION

In this study of hospitalized PWID, we detected a higher incidence rate of self-reported
SSTI among those who shared IDPE alone or shared needles with or without IDPE
compared to those who did not share any equipment. The findings are novel in that they

are among the first to demonstrate the impact of shared injecting behaviors — both IDPE and
needles - on the incidence rate of SSTI.

Descriptively, we found that participants more commonly reported sharing IDPE alone

as compared to sharing needles alone. This is consistent with studies of other PWID
populations that showed that IDPE sharing is more common than needle sharing (Abadie

et al., 2016; Ball, Puka, et al., 2019; Broz et al., 2014; Koester et al., 2005; McCoy et al.,
1998; Zibbell et al., 2014). McCoy et al. (1998) demonstrated that 17.5% of a PWID cohort
shared IDPE only, while 8.6% shared needles only (McCoy et al., 1998). Given that PWID
report retention of large amounts of non-solubilized drugs in IDPE after the first use, they
also are likely to reuse and share IDPE without interval sterilization with products such as
bleach (Roy et al., 2016). Additionally, PWID may more commonly share IDPE because it
is perceived to be less hazardous (Koester S., 1994) and is considered a less infectious route
for bacterial or viral pathogen transmission compared to shared needles (Ball, Puka, et al.,
2019).

Persons who shared IDPE alone or needles with or without IDPE at baseline had
significantly higher incidence rates of SSTI than persons who did not share equipment. A
prior cross-sectional analysis by Dahlman and colleagues demonstrated that sharing needles
was associated with a 6-fold increased likelihood of SSTI within the preceding 30 days
(Dahlman et al., 2017). Our findings add to this body of literature by suggesting that IDPE
sharing alone serves as an infectious risk factor for SSTI and furthermore, is associated with
a greater than two-fold incidence of SSTIs. Additionally, when PWID shared needles with
or without IDPE, the incident rate of SSTI was three times greater than PWID who did

not share. Significantly, clinicians can use these findings to inform practice, emphasizing
the importance of avoiding sharing both needles and IDPE as a harm reduction strategy to
prevent SSTIs.

PWID with uncleaned skin may introduce bacteria into tissue or intravenously (Raff &
Kroshinsky, 2016) and past work has shown that this practice is associated with SSTI risk
(Dwyer et al., 2009; Fink et al., 2013; Larney et al., 2017; Smith et al., 2015). The SKIN
trial sought to improve skin cleaning and other high-risk injection practices using a brief
intervention. Individuals randomized to the intervention significantly increased skin cleaning
prior to injecting over follow-up (Phillips et al., 2020). To account for intervention effects,
we controlled for intervention group assignment in our final regression model. While the
mechanism for incident SSTI among PWID is likely multifactorial, our results suggest that
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sharing needles with or without IDPE or IDPE alone can serve as a bacterial nidus for
incident SSTI.

Given SSTls are associated with risk for infective endocarditis, osteomyelitis, and
necrotizing fasciitis (Gordon & Lowy, 2005; Salmon et al., 2009), the risk of shared IDPE
not only influences the risk of SSTI but also invasive bacterial infections. A recent case—
control study among PWID in Ontario, Canada showed that those who did not use sterile
IDPE were at nearly six times greater risk for infective endocarditis than those who did (M.
Shah et al., 2020). Our findings add to the growing literature that access and use of sterile
needles alone is insufficient to reduce injection-related infections; future harm reduction
messaging ought to facilitate access and encourage use of sterile IDPE as well.

On average, more than fifty percent of participants reported sharing needles with or without
IDPE. Despite the fact that most of our study participants were based in the greater Boston
area where there are surrounding syringe service programs (SSPs) and pharmacies selling
needles, they visited the SSP on average only 11 times in a 3-month period. Even in a region
with access to harm reduction services, sharing behavior is impacted by systemic barriers

to harm reduction engagement due to limited locations and hours of SSPs (Whiteman

et al., 2020), stigma (Rivera, DeCuir, Crawford, Amesty, & Lewis, 2014), homelessness,
lack of advanced injecting planning and preparation, and injecting during acute withdrawal
(Phillips, 2016; Phillips, Altman, Corsi, & Stein, 2013). Even though we analyzed the
infectious impact of sharing, we suspect that these same structural barriers may contribute to
equipment reuse which too has been associated with history of SSTI (Wright et al., 2020).
Given the magnitude of risk of SSTI from sharing of IDPE, along with expanding access

to sterile supplies, it is critical to support the longitudinal endeavor of hygienic injection
practice with practical training and effective risk reduction education that reinforces the
importance of not sharing IDPE and needles over time. Presently, modeling studies in the
U.S. suggest that there are over 220 counties in 26 states that are most vulnerable to HIV
and HCV outbreaks among PWID given risk of unsterile injection drug use (Van Handel et
al., 2016) and similarly at grave risk of SSTI. These vulnerable communities ought to be
prioritized as target sites for federal SSP expansion so as to mobilize increased resources for
needles and IDPE.

Furthermore, the legalization of safe injection facilities (SIFs) in the U.S. could provide

a safe environment with sterile injection equipment where PWID can bring in previously
obtained drugs and inject in the presence of medical staff. SIFs reduce HIV and HCV
transmission by preventing needle-sharing (Bravo et al., 2009; Kerr, Kimber, Debeck, &
Wood, 2007) and may also reduce seriousness of SSTI (Lloyd-Smith et al., 2010), and are
therefore a cost-effective approach in averting complications from drug injection (Irwin et
al., 2017). When SIFs are packaged with other harm reduction interventions such as opioid
agonist therapy and naloxone, their beneficial impact has been shown to be additive (Irvine
et al., 2019). Despite their numerous benefits, no sanctioned SIFs currently exist in the
United States. Many political and philosophical barriers continue to impede implementation
of harm reduction services, education, and provision of supplies in communities.
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Among our cohort, 61% had an injection related index hospitalization (Stein et al., 2020),
which is consistent with other work examining reasons for hospital admissions among
PWID (Marks et al., 2013). Furthermore, our hospitalized cohort included over 40% female
PWID, a higher proportion than most community based studies among PWID (lversen,
Page, Madden, & Maher, 2015). An acute hospitalization can serve as important touchpoints
in which people — women in particular—can receive treatment in a safe space (Fairbairn,
Small, Shannon, Wood, & Kerr, 2008). It is also an opportunity for clinicians to educate
PWID on evidenced-based harm reduction strategies (Thakarar, Nenninger, & Agmas,
2020), providing sterile needles and IDPE kits, and linkage to community organizations
with sterile supplies (Sharma, Lamba, Cauderella, Guimond, & Bayoumi, 2017). During

an acute hospitalization, clinicians can review the risk of sharing IDPE and needles on

the incidence of SSTI and find patient-centered practical strategies to reduce infectious
complications of injection drug use. An example of a harm reduction strategy aimed at IDPE
reuse could be to “cook your wash,” where clinicians can recommend heating cookers with
remaining drug residual before aspiration, which has been shown to reduce HIV activation
(Ball, Venner, et al., 2019) and bacterial contaminant burden (Kasper et al., 2019). Finally,

a hospitalization can provide the opportunity to link PWID to medications for opioid use
disorder or addiction treatment so as to reduce incidence of SSTI and frequency of injecting
(Dunleavy et al., 2017; Liebschutz et al., 2014).

Several limitations warrant discussion. First, there are likely multiple steps that lead to
SSTI in the administration of injection drugs and while we were able to control for several
demographic and injecting behavioral risk factors, we were unable to measure them all
such as type of drug used, presence of a drug contaminant, extra-vasal injections or licking
of needles. Second, the number of incident SSTI were based on self-report (Darke, Kaye,
& Ross, 2001), and under-reporting of risk behaviors cannot be excluded (Des Jarlais et
al., 1999; Greenfield, Bigelow, & Brooner, 1995; Macalino, Celentano, Latkin, Strathdee,
& Vlahov, 2002). Next, since this cohort was recruited from hospitalized PWID at a
single urban treatment center in U.S., we may have included PWID more likely to have
underlying health conditions that predispose them to infections or make them more likely
to seek professional medical treatment, and therefore our findings may not generalize to
the experience of SSTI in the PWID population as a whole (Salmon et al., 2009). Another
limitation of this analysis is the inability to present changes in the extent of SSTI over
time in the IDPE sharing group. This is an area that requires further research. Finally, we
recognize that sharing behaviors can change over time and are contingent on many variables
such as periods of access to harm reduction supplies, changes in preferred drug use, and
access to substance use disorder treatment, thus causation between limited periods of drug
use and incidence of SSTI cannot necessarily be inferred.

In conclusion, in this cohort of hospitalized active PWID, we detected a significant
association between baseline sharing of IDPE only, or needles with or without IDPE and
rate of SSTI during the year following discharge. Our results suggest the importance of
ongoing access to injection equipment for PWID via expansion of SSPs and the urgent need
to develop effective harm reduction risk education messages that stress the importance of
using a new needle and new IDPE with each injection episode to minimize the risk of SSTI.
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Highlights
. Shared Injection drug preparation equipment (IDPE) is common in people
who inject drugs
. Shared IDPE alone has a 2.2 fold higher incidence rate for skin infections

. Shared needles with or without IDPE has a 3.3 fold higher incident rate for
skin infections

. Using a new needle and IDPE with each injection episode will reduce risk of
skin infections
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Baseline Characteristics of Hospitalized active PWID (n = 252)

Table 1.

n (%) Mean SD
Age in Years 37.9 10.7
Gender (Male) 147 (58%)
Race
White 150 (60%)
Black 52 (20%)
Other 50 (20%)
LatinX ethnicity 40 (16%)
Years of Education 11.6 2.4
Homelessness * 157 (62%)
Primary drug injected *
Opiates 227 (90%)
Cocaine 20 (8%)
Methamphetamine 1 (0.4%)
Other 4 (1%)
Ever serious bacterial infection ™™ 89 (35%)
Number of SSTI ™ 158 235
357.7 4140

Number of injections*

Randomized to SKIN Treatment Arm

Sharing Behavior

No Sharing

Needles Only

IDPE Only

Needles with or without IDPE

128 (51%)

72 (29%)
21 (8%)
33 (13%)

147 (58%)

Page 15

Abbreviations: IDPE, Injection drug preparation equipment; ; PWID, people who inject drugs; SSTI, skin and soft tissue infections; SKIN, Skin

and Needle Hygiene Intervention.

*
90 days prior to baseline.

Aok

Composite of lifetime history of sepsis, endocarditis, osteomyelitis, septic arthritis.
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Table 2.

Mixed Effects Negative Binomial Regression Model Estimating the Adjusted Effects of Baseline Sharing
Behaviors on Incidence Rate Ratio of SSTI During Follow-Up Months 1, 3, 6, 9, 12 (n = 213 Persons

Observed on 669 Occasions)

95% ClI
IRR LCL UCL t =

Month 1 137 055 341 0.68 0.498
Month 3 167 082 3.40 1.42 0.155
Month 6 167 082 3.38 1.42 0.155
Month 9 173 097 3.08 1.87 0.061
Month 12 [Reference] 1.00

Randomized to SKIN Treatment Arm  0.67 036 122 -1.31  0.189
Number of SSTI at Baseline 120 109 132 364 <0001
Number of injections at Baseline * 108 080 146 049 0.623
Years Age 1.02 098 1.05 0.80 0.422
Sex (Male) 080 039 166 -059 0553
Race (White) 150 069 3.27 1.01 0.311
LatinX ethnicity (Yes) 124 055 280 052 0.603
Shared IDPE Only 221 127 385 2.79 0.005
Shared Needles with or without IDPE~ 3.31 204 537 485 <0.001

Abbreviations: Cl, confidence interval; IDPE, injection drug preparation equipment; IRR, incidence rate ratio; LCL, lower control limit; SKIN,
Skin and Needle Hygiene Intervention; SSTI, skin and soft tissue infections; UCL, upper control limit.

Tests of significance and confidence interval estimates were based on the robust Huber-White variance estimator. The model adjusted for
co-variables month of assessment, randomization of SKIN intervention, number of SSTI at baseline, and demographic characteristics of age,

gender, race and ethnicity.

90 days prior to baseline.
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