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Objectives.Weevaluated time trends in sharingneedles andother injection equipment

from 1994 to 2013 among injection drug users in the Seattle, Washington area.

Methods. We combined data from 4 sources: the Risk Activity Variables, Epide-

miology, and Network (RAVEN) study, recruited from institutional settings; the Kiwi

study, recruited from jails; National HIV Behavioral Surveillance system (NHBS)

surveys, which used respondent-driven sampling; and surveys at needle-exchange

sites.

Results. Levels of needle sharing were higher in the earlier studies: RAVEN, 1994 to

1997 (43%) and Kiwi, 1998 to 2002 (61%). In the NHBS surveys, the initial level of 44% in

2005 declined to 31% in the period 2009 to 2012. Across needle-exchange surveys

(2009–2013) the level was 21%. There was a parallel reduction in sharing other injection

equipment.These trendspersistedafter control for sociodemographic and risk-associated

variables. There was a contemporaneous increase in the number of needles distributed

by local needle exchanges and a decline in the number of reported HIV cases among

injection drug users.

Conclusions. The apparent long-term reduction in sharing injection equipment sug-

gests substantial success in public health efforts to reduce the sharing of injection

equipment. (Am J Public Health. 2016;106:301–307. doi:10.2105/AJPH.2015.302959)

Injection drug users (IDUs) are at elevated
risk for infection with HIV and HCV. In

2011, there were an estimated 5000 new
HIV cases among IDUs and IDUs who were
also men who have sex with men (MSM)
in the United States, which together con-
stituted 10% of the total cases.1 Most of these
cases are likely to derive from sharing in-
jection equipment,2 though some are
a product of sexual contact.3,4 An estimated
17 000 new infections of HCV occurred in
2010.5 Parenteral contact through sharing
injection equipment is the most common risk
factor for HCV infection.5,6

Reducing the level of sharing contami-
nated injection equipment would be ex-
pected to reduce the transmission of these
viruses. The Centers for Disease Control and
Prevention includes access to sterile syringes
among its list of evidence-based HIV pre-
vention interventions.7 A 2013 panel of in-
fectious disease policy experts recommended
improving access to sterile injection equip-
ment for IDUs who cannot or will not stop

injecting drugs to reduce the transmission
of HCV,8 which is more readily transmitted
by blood contact than is HIV.2,9 Information
on long-term trends in the sharing of in-
jection equipment can help guide and eval-
uate public health measures to reduce the
burden of HIV and HCV disease.

Because of the resources and long-term
commitment demanded, there has been only
a modest number of long-term studies of
time trends in injection equipment sharing,
many of them dating from the earlier periods
in the HIV epidemic.10–20 In this report we
present data from the Seattle, Washington,
area over the period 1994 to 2013 on time
trends in sharing needles and in sharing in-
jection equipment other than needles, the

latter of which has been implicated in HCV
transmission, and likely promotes HIV
transmission as well.21,22 We combined
data from 3 Seattle-area National HIV Be-
havioral Surveillance (NHBS) surveys with
data fromother local surveys of IDU: theRisk
Activity Variables, Epidemiology, and Net-
work (RAVEN) study, the Kiwi study, and
from 3 surveys of needle-exchange users at
exchanges run by Public Health–Seattle &
King County. We include results of multi-
variate analyses evaluating time trends in
sharing needles and sharing other injection
equipment after control for differences in the
study populations in sociodemographic and
drug-related characteristics associated with
such sharing.

METHODS
The 1994 to 1997 RAVEN study

recruited participants from a variety of in-
stitutional settings with a random number–
based algorithm.23 The study consisted of
2 groups. The first group was recruited from
4 methadone-maintenance centers. The
second group was recruited from a drug
detoxification center, jail, a drug treatment
evaluation agency, and a community-based
organization that targeted services to IDUs.
The 2 groups were administered different
questionnaires, which both had some changes
over the course of the study. The 2 groups
contributed varying proportions of partici-
pants across the years of the study.

The Kiwi study recruited participants in
1998 to 2002 from the King County jail in
downtown Seattle and, starting in 2000, from
the jail in Kent (in southern King County).24
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Participants were recruited from persons in
the jail’s booking area at randomly selected
time intervals, or from persons who vol-
unteered for HIV testing at the jail health
clinic. A revised version of the study ques-
tionnaire was administered to participants
fromboth jails interviewed after August 2001.

The NHBS surveys recruited IDUs in
2005, 2009, and 2013 with respondent-
driven sampling (RDS), a modified form of
snowball sampling in which participants are
given coupons with which to recruit their
peers.25 Although quite similar protocols and
questionnaires were used in each survey,
differences in sociodemographics and risk
behavior have been reported between the
2005 and 2009NHBS study populations,26 as
well as between the 2005 NHBS and the
previous RAVEN and Kiwi populations.27

We also used data from surveys conducted
at needle exchanges run by Public Health–
Seattle & King County in 2009, 2011,
and 2013. These surveys attempted to in-
terview all persons exchanging needles during
defined time periods. In all years, about 60%
of participants came from the exchange in
downtown Seattle, about 30% from the ex-
change on Capitol Hill (Seattle’s traditional
hip and gay neighborhood), and smaller
proportions from other needle exchanges.

To ensure a more consistent sample, we
restricted this analysis to participants in all
surveys aged 18 years or older and residents of
King County, which includes Seattle. Facility
in English was required. Survey eligibility
required injection in the previous 12 months
in NHBS, RAVEN, and Kiwi; needle-
exchange users are presumed to be current
injectors.

Sharing Injection Equipment
Differences in wording of the study

questionnaires among all studies and between
questionnaire versions within individual
studies are detailed inAppendixA (available as
a supplement to the online version of this
article at http://www.ajph.org). We note
here some of the most important differences.
In RAVEN and Kiwi, the referent period
was 6 months, in NHBS 12 months, and in
the needle-exchange surveys 3 months.
RAVEN, Kiwi, and NHBS studies assessed
sharing needles in terms of receptive needle
sharing—that is, sharing a needle that had

previously been used by someone else. The
needle-exchange surveys combined both
receptive and distributive sharing in a single
question.

We defined sharing injection equipment
other than needles as sharing cookers, cottons,
or water, or backloading (dividing up drugs
through use of a common syringe). In the
Kiwi study, data on sharing water were not
collected; those Kiwi participants surveyed
by the earlier questionnaire, in addition,
lacked data on sharing cottons.

Covariates
We characterized the study populations in

terms of a collection of sociodemographic and
drug-associated characteristics that might
plausibly be associated with sharing injection
equipment: age, race/ethnicity, gender,
area of residence, education, homelessness,
drug most frequently injected, injection fre-
quency, and a variable combining MSM
and amphetamine-injection status, the last of
which has been found to identify a key
Seattle-area IDU subpopulation.28

We were necessarily restricted to variables
collected in all surveys and defined in ways
that allowed comparable categorization across
surveys (Table 1). We described area of res-
idence in terms of 5 areas of King County,
defined by zip code. Data on education were
lacking in the 2009 needle-exchange survey.
We could only evaluate injection frequency
in terms of daily versus less-than-daily in-
jection across the different studies. We de-
fined the variable for combined MSM and
amphetamine injection status on the basis of
reporting male-to-male sex in the previous
6 months (in RAVEN and Kiwi) or 12
months (in NHBS and the needle-exchange
surveys) and reporting amphetamines as the
drug most frequently injected.

Statistical Methods
We evaluated differences among study

populations and across years within the in-
dividual study populations by the Pearson c2

test. We evaluated linear time trends by
a linear-by-linear c2 test (Ptrend). We did not
adjust the NHBS surveys by RDS-specific
methods to control for recruitment biases in
RDS.29

We combined all 4 study populations
into a single analysis file for statistical

evaluation of time trends and multivariate
analyses.Weused general estimating equation
analyses to investigate possible confounding
of time trends by differences among the
study populations. These analyses employed
a robust variance estimate and a Poisson
model with a log-link function; grouping
was on the basis of unique individual par-
ticipant identification numbers, yielding an
analysis essentially lacking grouping structure.
We report results incorporating a categorical
variable for year and covariates that were
found to be significantly (P < .05) associated
with sharing injection equipment when in-
cluded together in an analysis. We included
missing values for covariates as a separate
category of the covariate. We chose the 1994
RAVENdata as the reference for comparison.
Statistical tests for simple linear trend in-
corporated a continuous term for year with
the relevant covariates. We conducted anal-
yses in SPSS version 20 (IBM, Somers, NY).

RESULTS
There were significant differences across

the different studies in all measured covariates
(P < .001; Table 1). The NHBS study pop-
ulation was the oldest and the needle-
exchange survey population was notably
older than either RAVEN or Kiwi. RAVEN
had the highest proportion of Black partici-
pants. Kiwi had the lowest proportion
of female participants. Needle-exchange
survey participants reported the highest ed-
ucational levels. Kiwi participants were less
likely to report daily injection andmore likely
to report amphetamines as the drug they
most frequently injected. Both NHBS and
needle-exchange participants were more
likely than RAVEN or Kiwi participants to
report heroin as the drug theymost frequently
injected. The proportion of participants
who were characterized as MSM amphet-
amine injectors was higher in the later studies.

Within the individual studies there were
also differences in the characteristics of the
study populations over time. RAVEN par-
ticipants had statistically significant differences
across years in age, race/ethnicity, area of
residence, education, homelessness, drug
most frequently injected, injection frequency,
and combined MSM and amphetamine in-
jection status (Table A, available as a supple-
ment to the online version of this article at
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http://www.ajph.org). For Kiwi, differences
were found for race/ethnicity, area of resi-
dence, education, drug most frequently

injected, injection frequency, and combined
MSM and amphetamine injection status.
Within NHBS, differences across years were

seen in age, gender, area of residence,
homelessness, drug most frequently in-
jected, injection frequency, and combined
MSM and amphetamine injection status;
the needle-exchange surveys differed in area
of residence and drug most frequently
injected.

Needle Sharing
The time trend in the proportion of

participants reporting needle sharing is il-
lustrated in Figure 1, and detailed in Table 2.
In broad brush, there is an apparent change
from higher levels of sharing in the earlier
RAVEN (43% overall) and Kiwi studies
(61%), to substantially lower levels in the
2 later years of the NHBS surveys (31%) and
in the needle-exchange surveys (21%).
The proportion of participants reporting
sharing needles in 2005 (44%), the first year
of the NHBS surveys, was intermediate
between the level in the preceding Kiwi
study and that in later NHBS surveys. A test
for simple linear trend across the full time
span 1994 to 2013 was statistically significant
(Ptrend < .001).

Within the 1994–1997 RAVEN study,
there was significant variation in needle
sharing across years (P < .001) but not a
monotonic linear trend (Figure 1). RAVEN
participants recruited in drug-treatment
centers were less likely to report needle
sharing than were other participants (39% vs
49%; P < .001). However, in-treatment and
out-of-treatment groups of RAVEN fol-
lowed parallel time trends (Figure A, available
as a supplement to the online version of
this article at http://www.ajph.org), so
that the variation across the years of the
RAVEN study is not simply a product of
varying contributions of the 2 groups of the
study over time.

Kiwi participants (1998–2002) reported
the highest level of needle sharing.
There was no indication of a time trend
within Kiwi (Ptrend = 0.83; Figure 1), nor
of a difference in needle sharing between
Kiwi participants recruited from the jails
in downtown Seattle and Kent (P= .11;
Figure A).

Needle exchange (2009–2013) partici-
pants reported lower levels of sharing needles
(20%–23%) than contemporaneously
recruited NHBS participants (31%–32%).

TABLE 1—Sociodemographic and Drug-Related Characteristics Across Seattle-Area Studies
of Injection Drug Users: Seattle, WA, 1994–2013

Characteristic
RAVEN

(n = 2780), %
Kiwi

(n = 1692), %
NHBS

(n = 1555), %

Needle Exchange
Surveys

(n = 1279), % P

Age, y < .001
18–29 23 27 13 29

30–29 39 39 23 26

40–49 32 29 31 25

‡ 50 6 5 33 21

Race/ethnicity < .001
White 64 64 58 69

Black 23 15 18 8

Hispanic 5 8 8 10

Other race 6 12 4 7

Multiple races 3 1 12 6

Gender < .001
Male 64 77 67 72

Female 36 23 33 29

Area of residence < .001
North Seattle 23 19 17 25

Downtown Seattle 24 24 44 30

South Seattle 29 21 22 21

South King County 18 24 13 16

East King County 7 12 4 8

Education < .001
< high-school graduate 26 27 26 19

High-school graduate 39 40 40 31

> high-school graduate 34 33 33 50

Homelessness < .001
No 48 70 51 71

Yes 52 30 49 29

Drug most frequently injected < .001
Heroin 66 50 81 84

Speedballs 15 11 7 1

Cocaine 13 11 3 2

Amphetamines 7 28 10 13

Daily injection frequency < .001
No 41 60 32 32

Yes 59 40 68 68

MSM < .001
No 96 95 90 88

Yes, not amphetamine injector 2 3 5 5

Yes, amphetamine injector 1 3 5 7

Note. MSM=men who have sex with men; NHBS=National HIV Behavioral Surveillance system;
RAVEN=Risk Activity Variables, Epidemiology, and Network study.
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There was no evidence for a change over
time in the proportion of needle-exchange
survey participants reporting needle sharing
(Ptrend = .37).

In multivariate analyses, we found sig-
nificant and independent associations with
needle sharing for year, age, race/ethnicity,
gender, homelessness, and injection fre-
quency (P < .001 for each variable), as well as
drug most frequently injected (P= .003) and
combinedMSM and amphetamine injection
status (P= .006). The temporal pattern of the
prevalence ratios for needle sharing in the
multivariate analyses adjusted for these
variables closely approximated that of the
unadjusted proportions (Table 2; Figure B,
available as a supplement to the online
version of this article at http://www.ajph.
org). A test for simple linear trend across the
full time period 1994 to 2013 in the
multivariate analysis was significant
(Ptrend < .001).

Sharing of Injection Equipment
Other Than Needles

Sharing injection equipment other than
needles was reported at substantially higher
levels than needle sharing in all study pop-
ulations. The pattern of changes over time
was similar to that for needle sharing (Table 2;
Figure 2), though the reduction was less
pronounced. The proportion sharing in-
jection equipment other than needles was
higher across RAVEN (78% overall), Kiwi
(81%), and the 2005 NHBS surveys (75%)
than in the 2 later NHBS surveys (63%
combined) and the needle-exchange surveys
(43%). A test for simple linear trend across the
full time span 1994 to 2013 was statistically
significant (Ptrend < .001).

In multivariate analyses, year, age,
homelessness, injection frequency, and drug
most frequently injected were significantly
and independently associated with sharing
injection equipment other than needles

(P < .001) and were included in the model, as
well as gender (P= .047), education (P= .02),
and combined MSM and amphetamine in-
jection status (P= .01). The temporal pattern
for sharing injection equipment other than
needles in the multivariate analysis was
similar to that of the unadjusted data (Table 2;
Figure C, available as a supplement to the
online version of this article at http://www.
ajph.org).A test for simple linear trend across the
full time period 1994 to 2013 was significant
(Ptrend< .001) in the multivariate analysis.

DISCUSSION
We combined information from 4 studies

over the time interval 1994 to 2013 and report
an apparent decline in the sharing of injection
equipment among Seattle-area IDUs. The
decline persisted in analyses that controlled for
the effects of age, race/ethnicity, gender,
education, area of residence, homelessness,
injection frequency, drug most frequently
injected, and combined MSM and amphet-
amine injection status. The decline is apparent
both with respect to sharing needles and to
sharing injection equipment other than needles.

The varying recruitmentmethodologies of
the 4 studies we combined could well
have biased their study populations. The
in-treatment group in RAVEN might be
expected to represent a lower-risk population
of IDUs as they were undertaking efforts to
address addiction. The changes over time in
the characteristics of the RAVEN study
population could be a product of progressive
exhaustion of lower-risk IDUs over the
course of the study, as RAVEN ultimately
recruited 2780 of the 15 000 IDUs (19%)
estimated to reside in the Seattle area.30 It is
plausible that incarcerated Kiwi participants
would have higher levels of risk behavior than
other samples of IDUs. Needle-exchange
participants could well constitute a study
population inherently less likely to share in-
jection equipment, as their presence at the
needle exchange demonstrates their moti-
vation to reduce injection risk and at the same
time supplies them with sterile injection
equipment with which to do so.

Nonetheless, 2 study populations recruited
by different methods (RAVEN and Kiwi) in
the earlier years reported higher sharing levels
than 2 study populations (the later NHBS
surveys and the needle-exchange surveys)
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FIGURE 1—Time Trends in the Proportion of Participants Reporting Sharing Needles Across
Seattle-Area Surveys of Injection Drug Users: 1994–2013
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recruited in the later years. A transition from
higher to lower levels of injection equipment
sharing was observed within the course of the
NHBS surveys. Althoughwe cannot logically
exclude the possibility that the observed
decline in injection equipment sharing is
purely an artifact of different recruitment
methods, combined with high inherent
variability in the RDS-recruited NHBS
surveys,31–33 we believe that the most parsi-
monious interpretation of these data is the

occurrence of a substantial reduction in
sharing injection equipment over the time
period investigated.

Over the time course of the present study,
the number of needles distributed through
exchanges operated or supported by Public
Health–Seattle&KingCounty increased from
approximately 800 000 per year in 1994 to
well over 5million per year in 2013 (FigureD,
available as a supplement to the online version
of this article at http://www.ajph.org). It is

plausible that provision of needles on this scale
would result in measurable reductions in
needle sharing. A reduction in injection
equipment sharing broadly contemporaneous
with an increase in needles distributed at
needle exchanges in turn supports the utility of
needle exchange. Needle exchange use has
been associated with lower levels of sharing
needles and other injection equipment.34,35

Over the same time period, there was
a decline in King County in the number of
newly diagnosed HIV cases among IDUs
reported to the HIV/AIDS Reporting Sys-
tem, from 62 in 1994 to 23 in 2013 (Figure E,
available as a supplement to the online ver-
sion of this article at http://www.ajph.org).
The widespread adoption in the mid-to-late
1990s of effective antiretroviral treatments,
and the consequent reduction in viral load
among HIV-positive IDUs, undoubtedly
contributed to this reduction. Nonetheless,
a contemporaneous reduction in sharing in-
jection equipment may well have played
a role in the decline in HIV case numbers,
particularly in the years before widespread
antiretroviral adoption. Declining HIV in-
cidence contemporaneous with reductions in
sharing injection equipment in the years
before widespread antiretroviral therapy has
been reported in Chicago, Illionois20; San
Francisco, California17,36,37; New York,
New York10,38; Baltimore, Maryland13,16;
and Amsterdam, The Netherlands18,39

(Table B, available as a supplement to the
online version of this article at http://www.
ajph.org).

Limitations
Our results should be interpreted in

light of several considerations. The primary
outcomes, sharing needles and sharing in-
jection equipment other than needles, were
evaluated in terms of any sharing within
a relatively long referent period. Quite
a range of sharing frequencies would be
treated as identical by this construct, so these
variables offer relatively crude means of
measurement.

The variation in the referent period in the
different studies could have influenced the
measures of injection equipment sharing.
The shorter 6-month referent period in
RAVEN and Kiwi studies, relative to the
12 months in NHBS, would be expected to

TABLE 2—Time Trends in Sharing Needles and Injection Equipment Other Than Needles
Across Seattle-Area Surveys of Injection Drug Users, With Multivariate Results: Seattle, WA,
1994–2013

Year Survey

Needle Sharing
Sharing Injection Equipment

Other Than Needles

% No./Total No. PRa (95% CI) % No./Total No. PRb (95% CI)

1994 RAVENc 42 210/503 1 (Ref) 73 343/468 1 (Ref)

1995 RAVEN 38 512/1335 0.87 (0.77, 0.98) 78 984/1270 1.05 (0.99, 1.12)

1996 RAVEN 48 313/648 1.07 (0.94, 1.21) 81 514/633 1.10 (1.03, 1.17)

1997 RAVEN 57 85/149 1.24 (1.05, 1.48) 88 130/148 1.16 (1.07, 1.26)

1998 Kiwi 55 37/67 1.29 (1.01, 1.65) 74 51/69 1.01 (0.87, 1.18)

1999 Kiwi 61 216/353 1.54 (1.35, 1.76) 79 279/355 1.10 (1.02, 1.19)

2000 Kiwi 57 62/109 1.48 (1.22, 1.80) 77 85/111 1.11 (0.99, 1.24)

2001 Kiwi 64 358/564 1.62 (1.44, 1.84) 83 462/559 1.21 (1.13, 1.30)

2002 Kiwi 60 345/580 1.51 (1.34, 1.72) 83 457/548 1.20 (1.12, 1.28)

2003 . . . . . . . . . . . . . . . . . . . . .

2004 . . . . . . . . . . . . . . . . . . . . .

2005 NHBS 44 163/371 1.09 (0.93, 1.28) 75 279/371 1.05 (0.97, 1.14)

2006 . . . . . . . . . . . . . . . . . . . . .

2007 . . . . . . . . . . . . . . . . . . . . .

2008 . . . . . . . . . . . . . . . . . . . . .

2009 NHBS 31 154/505 0.73 (0.62, 0.87) 65 327/504 0.88 (0.81, 0.96)

2009 Needle exchange 20 88/436 0.47 (0.38, 0.58) 42 181/431 0.59 (0.37, 0.96)

2010 . . . . . . . . . . . . . . . . . .

2011 Needle exchange 20 72/366 0.47 (0.37, 0.59) 43 156/366 0.59 (0.52, 0.67)

2012 NHBS 32 215/674 0.74 (0.63, 0.86) 62 419/673 0.83 (0.77, 0.90)

2013 Needle exchange 23 103/456 0.52 (0.43, 0.63) 45 204/455 0.62 (0.55, 0.69)

Note. CI = confidence interval; NHBS =National HIV Behavioral Surveillance system; PR=prevalence ratio;
RAVEN=Risk Activity Variables, Epidemiology, and Network study.
aBased on general estimating equation analyses including terms for age, race/ethnicity, gender, home-
lessness, injection frequency, drug most frequently injected, and combined men who have sex with
men and amphetamine injector status. Education and area of residence were not significantly associated
with needle sharing.
bBasedongeneral estimatingequation analyses including terms for age, gender, education, homelessness,
drug most frequently injected, and combined men who have sex with men and amphetamine injector
status. Race/ethnicity and area of residence were not significantly associated with sharing injection
equipment other than needles.
cThe referent period for both needle sharing and sharing injection equipment other than needles was
6 months in RAVEN and Kiwi, 12 months in NHBS, and 3 months in the needle-exchange surveys.
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yield lower levels of sharing injection
equipment, so that our data would tend
to understate the decline from RAVEN and
Kiwi to the NHBS surveys. The shorter
3-month referent period in the needle-
exchange surveys could have contributed
to the lower sharing levels seen in the
needle-exchange surveys compared with
the contemporaneous NHBS surveys. The
referent periods for needle sharing and for
sharing other injection equipment were
identical in each of the studies, so these
considerations applywith equal force to both
variables.

In the Kiwi study, the lack of data on
sharing water and cottons could have resulted
in spuriously lower levels of sharing injection
equipment other than needles. The effect of
these omissions is likely to be modest. In the
subset of Kiwi participants for whom data on

cotton sharing was available, only 2 of 645
participants were scored as sharing injection
equipment other than needles solely on the
basis of sharing cottons. AmongRAVEN and
NHBS participants, only 9% of participants
were categorized as sharing injection equip-
ment other than needles solely on the basis of
sharing either water or cottons. In any case,
underreporting theKiwi levels of such sharing
would lead to an underestimate of the decline
in sharing injection equipment other than
needles relative to the later surveys.

In the needle-exchange surveys, the in-
clusion of both receptive and distributive
needle sharing would be expected to increase
the reported rate of needle sharing. Again,
this would be expected to lead to an un-
derstatement of the decline in needle sharing
in the needle-exchange surveys relative to
earlier surveys.

Although we employed multivariate anal-
yses to control for the effects of differing rep-
resentation of characteristics across the different
study populations, only variables available
across surveys could be employed, there was
some variation in how they were evaluated,
and we may have missed other characteristics
that materially affect injection equipment
sharing.

Finally, our analyses are based on self-
reported data and are subject to under-
reporting because of social desirability bias.
This social desirability bias could vary in the
differing study populations; for instance,
persons in the drug-treatment programs
used to recruit some RAVEN participants
may be more inclined to minimize their
reports of needle sharing than other
injectors as this would suggest a failure of
treatment.

Conclusions
We observed an apparent long-term re-

duction in the sharing of injection equipment
among Seattle-area IDUs. Although the
limitations on analysis and interpretation
arising from the combination of several in-
dependently structured and administered
studies are very real, we note that our data
offer information that is not readily available
through other means. In the absence of an
effective vaccine against HIV, alternative and
less definitive means of reducing HIV trans-
mission must be employed. On the face of it,
promoting behavioral risk reduction among
IDUs would seem a difficult proposition in
light of the chaotic and marginal circum-
stances of the lives of many IDUs. Our data
suggest that such efforts can achieve mea-
surable effects. The observed reduction in
sharing injection equipment is contempora-
neous with an increase in the volume of
needles distributed by local needle exchanges
and with a reduction in the number of re-
ported HIV cases among IDUs. Although
we cannot demonstrate with certainty that
these relations are causal, our data suggest
substantial success in public health efforts
to reduce the sharing of injection equipment
and the burden of HIV and HCV
disease.
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FIGURE 2—Time Trends in the Proportion of Participants Reporting Sharing Injection
Equipment Other Than Needles Across Seattle-Area Surveys of Injection Drug Users: 1994–
2013
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