
Utilization patterns and correlates of retention among clients of
the needle exchange program in Baltimore, Maryland

Renee M. Gindi1, Monique G. Rucker2, Christine E. Serio-Chapman2, and Susan G.
Sherman1
1 Department of Epidemiology, Johns Hopkins University, Bloomberg School of Public Health,
Baltimore, MD, USA 21205
2 Baltimore City Health Department, Baltimore, MD, USA

Abstract
NEP effectiveness at a population level depends on several factors, including the number of IDUs
retained, or consistently accessing services. Patterns of retention in the Baltimore Needle Exchange
Program (BNEP) from 1994 to 2006 were calculated using enrollment surveys and client records.
We used Andersen’s Behavioral Model of Health Services Use to frame our examination of factors
associated with retention. Client retention was measured in two ways: whether a client returned to
the exchange within twelve months of enrollment and how many times a client returned within these
twelve months. BNEP clients (N=12,388) were predominantly male (69%), African-American
(73%), and ≥ age 30 (86%). Nearly two-thirds (64%) of clients returned within twelve months of
their first BNEP visit. The median number of return visits per client within twelve months was one
(IQR 0–5). Young age (<30), being married, having an injection drug use history of less than twenty
years, and living farther from the BNEP site were characteristics independently associated with both
measures of low retention in multivariate analysis. Among younger injectors, geographical proximity
was a particularly important predictor of retention. Further insight into the influence of these factors
may help in developing programmatic changes that will be effective in increasing retention.
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1. INTRODUCTION
Throughout the world, needle exchange programs (NEPs) can be cost-effective interventions
associated with reductions in HIV, Hepatitis B, and Hepatitis C virus transmission (Lurie et
al., 1998; Wodak and Cooney, 2006). In addition to acquiring sterile syringes for prevention
of disease transmission, injection drug users (IDUs) who attend NEPs may receive other
medical and social services such as wound care, onsite HIV testing, and drug treatment
referrals. (Strathdee and Vlahov, 2001) NEP attendance has been associated with entry into
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and success with drug treatment (Brooner et al., 1998; Heimer, 1998; Strathdee et al., 1999)
as well as a reduction in syringe sharing and other injection risk practices. (Huo and Ouellet,
2007; Ouellet et al., 2004)

NEP effectiveness at a population level depends on several factors, including the number of
IDUs ever reached and the number of IDUs who access services consistently over time.
(Burrows, 2006) Consistent client participation, or retention, is necessary for the reduction of
risk behaviors, and early criticisms of NEPs implied that low client retention limited the
effectiveness of the available programs. (Khoshnood et al., 1995) Retention data may provide
information on the quality of relationships established between NEP staff and clients. (Hay
and McKeganey, 2001) Understanding correlates of retention patterns may also inform service
provision models as well as targeted client enrollment, ultimately reaching IDUs at highest
risk for disease transmission.(Cottler et al., 1996; Strike et al., 2002)

The existing literature on retention in NEPs is limited; studies in Scotland and New Haven,
Connecticut have looked at retention among NEP clients over time (Hay and McKeganey,
2001; Khoshnood et al., 1995) and two studies have examined retention of IDUs participating
in an observational cohort study. (Cottler et al., 1996; Messiah et al., 2003) Several
sociodemographic characteristics and behaviors were found to be associated with retention,
though no clear predictors of retention emerged. Two studies found that white NEP clients and
white IDU cohort study participants were more likely to return to the NEP or complete study
follow-up.(Cottler et al., 1996; Khoshnood et al., 1995) Female clients were more likely to
return to the Scottish NEP, (Hay and McKeganey, 2001) but retention rates were not
significantly different by gender in any of the other studies. Only one study showed that IDUs
older than 35 were most likely to return to the NEP, (Khoshnood et al., 1995) whereas the other
studies did not find age to be a significant predictor of continued follow-up. Low educational
attainment (not having a high school diploma or the equivalent) was associated with completing
follow-up in just one study. (Messiah et al., 2003) Cohort participants who were employed
were more likely to complete follow-up in one cohort,(Cottler et al., 1996) and shorter history
of drug use (< 10 years) was found to be associated with client retention only in the New Haven
NEP. (Khoshnood et al., 1995) Studies examined retention six months to four years after the
initial program implementation, so longer-term patterns of association were not determined.
Further investigation of the long-term impacts of sociodemographic and behavioral factors on
access and retention is therefore warranted.

Predictors of client retention may be better understood through the lens of Andersen’s
Behavioral Model of Health Services Use, a framework that has been used to examine health
care access and utilization of services among a variety of special populations. (Andersen,
1995) This model categorizes factors associated with an individual’s health service utilization
as predisposing, need, and enabling factors. Predisposing factors are demographic or other
individual characteristics (e.g. beliefs) that affect a person’s inclination to seek services.
Need characteristics such as diagnosis or symptoms of an illness influence the individual’s
objective or perceived need for health care. Enabling factors are personal or community
resources, like insurance, social support, or transportation, that enable or impede use of health
services. Though this model was originally intended to explore factors important in access to
care, we believe that the framework should also apply to an individual’s retention in a health
service program. Our study therefore aims to identify the types of factors most closely
associated with client retention in an NEP in order to suggest focused programmatic changes
and increase retention rates. To investigate the robustness of our findings, we will examine the
patterns of these associations over the course of a decade.

Studies have found high rates of bloodborne infections among young, recent onset IDUs. Early
studies among Baltimore IDUs found an HCV prevalence of 65% within one year and 80%

Gindi et al. Page 2

Drug Alcohol Depend. Author manuscript; available in PMC 2010 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



within the two years of initiating injection drug use, with a similar trajectory for HBV
prevalence (Garfein et al., 1996). In other studies, fewer than half of young urban IDUs used
NEPs or pharmacies as their main source of syringes or access NEPs at all. (Bailey et al.,
2003; Sherman et al., 2004) Younger IDUs (< 30 years old) have been shown to have
substantially higher rates of risk-taking behavior compared to older IDUs (Cassin et al.,
1998; Fennema et al., 1997; Kral et al., 2000) but experience with the NEP attenuates some of
these risks. (Novelli et al., 2005) Comparing predictors of retention between older and younger
IDUs may therefore provide further insight needed to increase NEP client retention in this high-
risk subpopulation.

2. METHODS
2.1 Needle Exchange Program Operation

The Baltimore City Needle Exchange Program (BNEP) has been regularly providing syringes
for exchange since November 1994, and expanded to 17 sites throughout the city by 2006. The
BNEP provides needle exchange and ancillary services at street corner sites six days a week,
with morning, afternoon, and evening sites available. BNEP clients complete a short
questionnaire at enrollment, with questions about demographic factors and drug use practices.
Upon enrollment, clients are assigned a unique identifier; identity is confirmed at subsequent
visits by matching the client’s last four digits of social security number, mother’s maiden name,
and date of birth. At each visit, BNEP staff record the unique identifier, the date of the visit,
the site attended, and the number of syringes returned and distributed. The centralized
electronic database has been used at all BNEP sites since 1994, allowing the program to track
unique clients’ access patterns even if they attend multiple BNEP sites.

2.2 Study Measures
Demographic variables of interest included age at baseline visit, sex, race, employment, marital
status, and housing status. Continuous variables were categorized where appropriate. Drug
characteristics included previous experience with drug treatment, injection history, and
injection frequency. Years of injection history was calculated by asking clients at what age
they first injected drugs and subtracting from their current age. Clients were asked about the
number of times they injected drugs per day, per week, or per month, and daily injection rates
were calculated based on these reported estimates. Proximity to the BNEP site is a dichotomous
variable indicating whether clients’ zip code at enrollment matched the zip code of the BNEP
site where a client enrolled. Individuals reporting that they lived in a shelter/welfare boarding
house, on the street, or in a transitional housing program were considered homeless. (U.S.
House of Representatives, 2005)

Clients were considered to have the outcome of multi-visit usage if they returned to their
enrollment site or any other BNEP site within twelve months of the first visit. To ensure that
all clients had an opportunity to be classified as having multi-visit usage, we restricted this
analysis to those clients enrolled in or before December 2005, as December 2006 was the last
month for which data were available for this analysis. Clients who had no additional visits
within twelve months after enrollment were considered single-visit clients. The number of
return visits by a single client within twelve months after enrollment was ascertained; single-
visit clients by definition had zero return visits within twelve months of enrollment.

2.3 Statistical Analyses
Frequency distributions of multi-visit usage and other study measures were generated for the
entire study period and per calendar year. The chi-squared test was used to examine differences
in multi-visit usage among different groups of clients. Negative binomial regression (used to
model overdispered count data) was used to examine differences in number of return visits
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among different groups of clients. A one-year offset was used in this analysis to account for
the twelve months during which clients could return. Chi-square tests for trend and Wilcoxon
rank-sum tests were conducted to examine trends in retention over time overall and within
demographic subgroups.

Multivariate logistic regression models were used to obtain adjusted odds of having multi-visit
usage. Multivariate negative binomial regression was used to obtain the adjusted incidence rate
of return visits. Year of enrollment was included in the multivariate models as a categorical
variable in order to adjust for variables external to the individual that could impact client
retention over time. In order to focus on client-level characteristics that impact retention,
associations between the year of enrollment and outcomes are not reported. Goodness of fit
was assessed based on likelihood ratio test statistics and the Akaike Information Criterion. To
account for clustering of individuals by site where needed, regression models were built by
using generalized estimating equations (GEE). Sites that enrolled fewer than 50 clients (n=4)
were excluded from the multivariate regression analyses to prevent unstable estimates. Two
variables (drug treatment and drug use frequency) were available in the electronic database
consistently only after 1998; in order to utilize these data, models were at first restricted to
clients enrolling in 1998 or later. When these characteristics were not included in the
multivariate models, observations from all years were used. Models were first developed in
the full sample and then in samples stratified by age (age < 30 and age ≥ 30). SAS v9.1 was
used for data management and analyses.

3. RESULTS
NEP clients (N=12,388) enrolling in the BNEP between November 1994 and December 2005
were predominantly male (69%), African-American (73%), and over the age of 30 (86%)
(Table 1). The median age was 39 (IQR 33–45). The median number of years of injection drug
use was 17 (IQR 7–25 years) with 83% of clients reporting that they first injected drugs before
the age of 30. Clients reported injecting a median of four times per day (IQR 3–5), and 59%
reported ever having been in a drug treatment program. About one-third (36%) of clients
reported living in the same zip code as the NEP site at which they enrolled, though the
proportion living in proximity to the site differed significantly by enrollment site.

Approximately two-thirds (64%) of clients had multi-visit usage within 12 months of the first
NEP visit. The median number of return visits was one (IQR: 0–5 visits). Of those clients who
returned at least once within one year, the median time to second visit was 20 days (IQR: 7–
59 days). In univariate logistic models, several sociodemographic and behavioral
characteristics were significantly correlated with having multi-visit usage (Table 2) and number
of return visits (Table 3). In multivariate models, older clients (≥30) were more likely to have
multi-visit usage. White race, having a high school diploma or the equivalent, being unmarried,
having 20 or more years on injection drug use experience, and living within the zip code of the
BNEP where the client was first enrolled were characteristics independently associated with
multi-visit usage. Older age was also an important correlate of having more return visits in
multivariate models. Being unmarried or unemployed, having more than 20 years of injection
drug use experience, and living within the BNEP enrollment site zip code were independently
associated with having more return visits.

In order to further explore the predictors of retention among younger clients, we stratified both
multivariate models by age group, comparing younger and older IDUs. Adjusted odds ratios
and incidence rate ratios for older IDUs were similar to those for the entire population, and are
therefore not shown. Among younger IDUs, white clients and those who lived within the BNEP
site zip code where they were first enrolled had higher odds of multi-visit usage than non-white
clients and those living outside of the BNEP site zip code, respectively (ORwhite 1.28, 95% CI:
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1.01–1.62; ORsame zip 1.51, 95% CI: 1.23–1.87). While race was not associated with the number
of return visits among younger IDUs, living within the BNEP site zip code remained a
significant predictor of an increased number of return visits (IRRsame zip 4.42, 95% CI: 2.60–
7.51).

Changing patterns of retention over time were evident when comparing younger IDUs to older
IDUs in frequency of multi-visit usage (Figure 1). In the first several years of the BNEP, older
IDUs had roughly twice the odds of multi-visit usage compared to younger IDUs. However,
since 2001, older IDUs have not been significantly more likely to have multi-visit usage (p>0.5
from 2002 to 2005). Wilcoxon rank-sum tests indicated that older IDUs had significantly
greater median number of return visits than younger IDUs each year between 1994 and 2001,
and that this difference disappeared in 2002 (p>.08 from 2002 to 2005).

4. DISCUSSION
Roughly one-third of clients enrolled between 1994 and 2005 did not return to the BNEP within
twelve months of their first visit, consistent with the retention estimates in other NEPs (Hay
and McKeganey, 2001; Khoshnood et al., 1995). Access to NEPs increased as the number and
geographic diversity of BNEP sites grew, but retention did not show a clear increase over time.
The relative stability of the overall retention rate and consistency with the twelve-month
retention rates in the literature may indicate an average client retention among NEPs, robust
to changes in program characteristics or population composition. Clients enrolled between
1994 and 2005 had a median of one return visit within twelve months. This is lower than the
median number of return visits identified in the other NEP retention studies, though each study
approached the calculation of this number differently.

Our study identified several characteristics associated with NEP client retention and found that
the relative strength of these factors varied over the course of more than a decade, building
upon the findings of earlier research that have examined retention over shorter periods of time
(Deck and Carlson, 2005; Khoshnood et al., 1995; Messiah et al., 2003; Riley et al., 2002).
Young age (<30), non-white race, not having a high school degree or the equivalent, being
married, being unemployed, having an injection drug use history of less than twenty years, and
living farther from the BNEP site were all characteristics independently associated with low
retention in multivariate analyses. Several characteristics were identified in models examining
both measures of retention, and likely reflect stronger underlying associations.

To better understand these associations, we framed our hypotheses using Andersen’s behavior
model of health services use. While this model was primarily designed to explain access and
initial use of general health services, Andersen notes that health services utilization can refer
to initial contact as well as frequency of use, allowing for the adaptation of the model to help
understand continued use of specialized health services like NEPs. Andersen also notes that
how utilization is measured can have a considerable impact on the types of characteristics
identified as determinants.

For both of our utilization outcomes, multi-visit usage and number of return visits, we have
used a period of twelve months as the total observation time for each client. The one year period
also has practical programmatic significance, with BNEP program objectives, budgets, and
staffing often determined on an annual basis. Similar methods of analysis were used to examine
retention in other NEPs (Hay and McKeganey, 2001; Khoshnood et al., 1995). Using a period
of six months in the analysis would have yielded qualitatively similar results; of those clients
who returned at least once within twelve months, 92% returned within the first six months. To
capture an additional dimension of retention, we also examined the frequency of a client’s
return within twelve months of enrollment.
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Andersen’s model predicts that such predisposing factors as age, race, marital status, education,
and occupation would be associated with willingness to use the NEP. People in different
demographic subgroups have different norms and beliefs about seeking services as well as
different service-related needs. We might expect that clients who are demographically similar
to the majority of IDUs in Baltimore (e.g. older, African American, male, unmarried, less
educated) would have higher rates of return. IDUs who report being unemployed or report
living closer to the enrollment site may have more time and more access to the NEP, and we
would expect these enabling factors to be associated with increased retention. Clients who
report higher injection frequency, a longer history of injection, and no experience with drug
treatment would be expected to exhibit more need, and consequently higher rates of return to
the NEP.

Not all of the observed associations between predisposing, enabling, and need factors and
retention were in the direction we had predicted. Though we expected that clients who looked
like the majority at the BNEP to have higher rates of return, African American clients were
actually less likely to return than white clients. Neither race nor gender was associated with
the number of return visits to the BNEP. Therefore, the impact of predisposing factors may not
be related to majority status, rather to the group-specific norms and beliefs about NEP use.
Previous studies have shown that peer norms and behavior are highly predictive of injection
risk behavior. (Golub et al., 2007; Hawkins et al., 1999; Thiede et al., 2007). Peer influences
may play a particularly important role; decreases in the number and proportion of African-
American clients accessing the BNEP over time may have lead to less retention of African-
American clients.

Other predisposing factors were associated with retention in the expected directions. We found
that younger IDUs were less likely to return to the BNEP even after adjustment for a range of
factors, results that are consistent with other studies that have identified younger IDUs as less
likely to return to an NEP, (Khoshnood et al., 1995) less likely to seek drug treatment after a
referral, (Riley et al., 2002) and less likely to be retained in drug treatment once enrolled (Deck
and Carlson, 2005). Similar factors may therefore influence retention among younger IDUs in
all three harm-reduction strategies. Low retention among younger BNEP clients could also
reflect younger IDUs’ infrequent use of general health services as compared to older IDUs.
Older IDUs (≥40 years old) participating in the ALIVE study, a cohort study of IDUs in
Baltimore, were significantly more likely to use health care services than younger IDUs, even
though reported access to health care services did not differ by age group (Knowlton et al.,
2001). Younger IDUs in ALIVE were also more likely to stop injecting drugs and enter drug
treatment than older IDUs (Galai et al., 2003). Younger IDUs may also be less likely to return
for a second BNEP visit because they may have a higher probability of being incarcerated.
Younger IDUs in Baltimore’s ALIVE study were more likely to have been incarcerated than
older participants (S. Mehta, personal comm.), with 26% of young IDUs in another Baltimore
study reporting incarceration in the previous 6 months (Sherman et al., 2004).

Also as expected, clients reporting that they were married at enrollment had lower retention
rates than unmarried clients. Married clients may be more likely to reduce their substance use
(Duncan et al., 2006; Merline et al., 2008). Married clients may also have more stability and
access to health care than unmarried clients, allowing them to seek treatment rather than NEP
services (Schütz et al., 1994; Zanis et al., 1994).

Proximity to an NEP enrollment site, an enabling factor, was associated with retention,
differing slightly from previous findings. Proximity to the site was not found to be predictive
of retention in an urban NEP (Khoshnood et al., 1995) or of retention in a methadone
maintenance program, (Deck and Carlson, 2005) though the geographical units used in these
studies (e.g. city, county) were much larger than the zip code-level analysis conducted here.
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In qualitative reports, NEP clients have previously identified residing too far from the treatment
facility as a barrier to accessing drug treatment after a referral (Riley et al., 2002), indicating
that IDUs themselves consider proximity to be an important enabling factor in accessing and
continuing involvement with harm-reduction services. While employment was not
independently associated with multi-visit usage, clients who reported that they were employed
tended to have fewer return visits than unemployed clients. Employed clients may be restricted
in their ability to attend the BNEP sites because of the hours and days of site operation; night
and weekend hours are not offered at all BNEP locations.

One indicator of need for services, injection drug use history, was associated with retention.
As expected, clients with fewer years of injection history were less likely to return to the BNEP
and had fewer return visits. IDUs with a more established injection history are less likely to
quit injection than recent onset IDUs (Galai et al., 2003; Huo et al., 2006). Though need factors
like injection frequency and drug treatment history should figure strongly in initial access to
services, there may not be enough variability in need for services among IDUs already
accessing the NEP to predict tcontinued use. Andersen’s model also notes the importance of
the structural and political contexts in health service utilization, which are factors likely to
influence day to day NEP operations and therefore both initial and continued use of the NEP.

Our study is subject to some limitations. Using administrative data to determine when clients
accessed the BNEP does not allow us to identify clients who do not return because they enter
drug treatment, those who are no longer using injection drugs, those who overdose, or those
who are incarcerated for a drug-related offense. All variables except for return to the BNEP
are self-reported and may be subject to misclassification due to issues with recall or social
desirability, though studies have shown that most behavioral and demographic variables self-
reported by IDUs tend to be valid and reliable (Gibson and Young, 1994).

Barriers to continued use of NEP services likely exist for all IDUs in Baltimore, but these
barriers may disproportionately affect newer, younger, and non-white IDUs, as well as those
who live further from BNEP sites. These barriers to accessing harm reduction activities are
particularly detrimental for those IDU subgroups known to be at high risk of viral infections,
such as new and young IDUs.

This work has identified predisposing, enabling, and need factors that predict decreased
retention among Baltimore NEP clients, and examined the patterns of these associations over
time. More research is needed on the mechanisms by which age, race, and proximity to NEP
site influence retention. Further qualitative work would be needed to explore the attitudes and
beliefs associated with return among demographic subgroups. Further insight may help in
developing programmatic changes that will be effective in increasing retention. Encouraging
continued NEP access will be an important method to reduce infections, especially among
younger IDUs.
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Figure 1.
Proportion of enrolled clients with multi-visit usage over time: younger clients (dashed line),
older clients (solid line)

Gindi et al. Page 10

Drug Alcohol Depend. Author manuscript; available in PMC 2010 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gindi et al. Page 11

Table 1
Selected characteristics of Baltimore NEP clients at enrollment, November 1994- December 2005 (N=12,388)

Characteristics N %

Total 12,388

Female 3863 31%

< Age 30 1723 14%

Homeless 437 4%

High school degree/GED 7483 60%

Race

 White 2793 23%

 Black/African-American 9034 73%

 Other 543 4%

Marital Status

 Single 8232 66%

 Widowed/Separated/Divorced 2957 24%

 Married 1109 9%

Same Zip Code as Enrollment Site 4321 36%

Employed 1729 14%

Drug treatment (ever)* 4093 59%

>20 years of injection drug use 4808 39%

≥ 4 injections per day* 3375 48%

*
These variables were collected routinely from 1998. Percentages are calculated out of 6910 unique clients.
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Table 3
Characteristics at enrollment associated with number of return visits (N=12,388)

Characteristics IRR of Return Visits (95% CI)
Adjusted IRR of Return Visits
(95% CI)**

Predisposing

Female 0.93 (0.87–1.00)*

< Age 30 0.51 (0.46–0.55)* 0.19 (0.15–0.24)*

Homeless 0.99 (0.84–1.17)

High school degree/GED 0.99 (0.93–1.06)

Race

 White Ref

 Black/African-American

 Other

Marital Status

 Single Ref Ref

 Widowed/Separated/Divorced 1.13 (1.05–1.21)* Ref

 Married 0.87 (0.78–0.97)* 0.47 (0.33–0.68)*

Enabling

Same Zip Code as Enrollment Site 1.45 (1.36–1.55)* 4.16 (2.64–6.56)*

Employed 0.74 (0.68–0.81)* 0.46 (0.26–0.81)*

Need

Drug treatment (ever) 0.96 (0.89–1.04)

>20 years of injection drug use 1.42 (1.34–1.51)* 3.38 (2.48–4.61)*

>4 injections per day 1.01 (0.94–1.09)

*
significant at p < .05

**
GEE was used to account for possible clustering effects by site; the exchangeable correlation (rho) for this model was .03. The overdispersion parameter

for this model was 2.68. The offset was one year for all participants.
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