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Needle and syringe program (NSP) coverage is commonly used to assess NSP effectiveness. However, existing

measures don’t capture whether persons who inject drugs (PWIDs) stockpile syringes, an important and novel as-

pect of NSP coverage. In this study, we determine the extent of stockpiling in a sample of Australian PWIDs and

assess whether including stockpiling enhances NSP coverage measures. As part of the Illicit Drug Reporting Sys-

tem study, PWIDs reported syringes procured and given away, total injections in the last month, and syringes cur-

rently stockpiled in 2014. We calculated NSP coverage with and without stockpiling to determine proportional

change in adequate NSP coverage. We conducted receiver operating characteristic curve analysis to determine

whether inclusion of stockpiled syringes in the measure improved sensitivity in discriminating cases and noncases

of risky behaviors. Three-quarters of the sample reported syringe stockpiling, and stockpiling was positively asso-

ciated with nonindigenous background, stable accommodation, no prison history, longer injecting careers, and

more frequent injecting. Compared with previous measures, our measure was significantly better at discriminating

cases of risky behaviors. Our results could inform NSP policy to loosen restricted-exchange practice, allowing

PWIDs greater flexibility in syringe procurement practices, promoting greater NSP coverage, and reducing PWIDs’

engagement in risky behaviors.

coverage; harm reduction; needle and syringe program; people who inject drugs; syringe stockpiling

Abbreviations: NSP, needle and syringe program; PWID, person who injects drugs; ROC, receiver operating characteristic.

Persons who inject drugs (PWIDs) that share injecting
equipment risk contracting blood-borne viruses such as hu-
man immunodeficiency virus and hepatitis C virus (1). Nee-
dle and syringe programs (NSPs) supply PWIDs with clean
equipment to reduce this risk (2–10) and are considered the
key mechanism for preventing blood-borne virus transmis-
sion among PWIDs (7). Accurately measuring NSP “cover-
age” (i.e., the extent to which programs provide PWIDs with
enough injecting equipment to minimize blood-borne virus
transmission risk) is vital for examining NSP effectiveness
and reducing blood-borne virus transmission among PWIDs
(11, 12). However, there is no “gold standard” measure for
NSP coverage. Several methods provide useful ways to exam-
ine NSP coverage at both population and individual levels, but
they vary in accuracy, consistency, and comparability (9, 11,
13–16). Herein, “NSP coverage” refers to individual NSP

coverage. Furthermore, existing measures are not compre-
hensive: Excluding key statistics on drug use patterns, risky
behavior, and syringe procurement, distribution, and use pat-
terns means we can’t accurately gauge NSP coverage at the
individual level (17–20).
Bluthenthal et al. (18) surveyed PWIDs about new sy-

ringes retained from the last NSP visit, along with total
monthly NSP visits and injections in the 30 days prior. They
generated a measure for NSP coverage by multiplying total
new syringes retained by monthly NSP visits, dividing by
total injections, and multiplying by 100. Participants who re-
ported retaining at least as many new syringes as injections
over the month (i.e., 100%) were considered to be “adequately”
covered. In Australia, Bryant et al. (20) and Iversen et al. (19)
also used this method to calculate NSP coverage, but they in-
cluded additional sources for syringe procurement in their
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formula (pharmacies, vending machines, and secondary ex-
change) (19, 20). Bluthenthal et al. (18) then examined the
relationship between their coverage measure and risky inject-
ing behaviors and found that lower NSP coverage was pos-
itively associated with receptive syringe sharing (using a
syringe after someone else has used it) and syringe reuse
(using a syringe multiple times yourself ), concluding that
PWIDs who procured fewer syringes per injection across a
month were more likely to report using a syringe after they
or someone else had already used it. A problem with this
measure of NSP coverage is that PWIDs may not immedi-
ately use all the new needles or syringes they procure, prefer-
ring to store or “stockpile” them for future use.

Stockpiling new syringes is important for harm reduction,
allowing PWIDs flexible access to clean injecting equipment
when required. However, if these stockpiled (new) syringes
are procured outside of the reporting period (e.g., more
than a month prior to interview), they will not be captured
in any calculation of NSP coverage but may still prevent
blood-borne virus transmission; if stockpiling is taken into
account, PWIDs might be better covered than Bluthenthal
et al.’s (18) measure suggests. Therefore, it is important to
understand the extent towhich needle and syringe stockpiling
occurs and the associations between syringe stockpiling and
estimates of NSP coverage.

The main aims of our study were 1) to determine whether
Australian PWIDs stockpile new syringes and, if so, 2) to
document the extent of stockpiling along with key character-
istics of stockpilers. We then sought 3) to ascertain whether
measures for NSP coverage are more sensitive when syringe
stockpiling is included in the measure. We hypothesized that
Australian PWIDs would stockpile new syringes, and we ex-
pected this stockpiling to change estimates of NSP coverage,
increasing the proportion of participants deemed to have ad-
equate coverage. Furthermore, we expected that incorpora-
tion of new syringes stockpiled into a proposed measure for
NSP coverage would improve sensitivity of the test, reduce

the type I error, and better discriminate cases and noncases
of risky injecting behavior.

METHODS

Data sources

We conducted a cross-sectional survey of PWIDs in June
and July of 2014 in Australian state and territory capital cities
as part of the Illicit Drug Reporting System, an annual study.
The methods are outlined elsewhere (21), but briefly, PWIDs
were recruited via a mix of direct recruitment at NSP and com-
munity health centers and “snowballing” (i.e., using peers to
refer potential participants to the study) (21, 22). Study partic-
ipants were required to be at least 18 years of age, had injected
drugs at least once a month on average in the 6 months pre-
ceding the survey, and had resided in the capital city where
they were interviewed for at least 12 months prior to the sur-
vey (21–23). Trained interviewers administered the question-
naire, which typically took 45–60 minutes. Ethics approval
was obtained from the Alfred Hospital Human Research Eth-
ics Committee and the Victoria Police Human Research Eth-
ics Committee.

Variables of interest

Outcome variables. Bluthenthal et al.’s (18) measure for
NSP coverage assumes consistent PWID behavior at each
NSP visit, so that individual NSP coverage calculated via
this method may not necessarily reflect NSP coverage over
the entire month. Instead, we adapted the measure by asking
participants about their behavior over the entire month prior
to interview (Figure 1). We asked, “In the last month how
many new [needles and] syringes in total did you get?”; “In
the last month how many [needles and] syringes in total did
you give away?”; and “Thinking about it overall, about how
many times did you inject in the past month?”. To develop

Adaptation of the Existing Measure for NSP Coverage

Bluthenthal et al.’s Measure for NSP coverage

New syringes procured last month − new syringes given away last month
Injections last month

× 100

New syringes retained from last NSP visit × monthly NSP visits
Injections last month

× 100

Newly Proposed Measure for NSP Coverage, Accounting for New Syringes Stockpiled

× 100
New syringes procured last month − new syringes given away last month + new syringes currently stockpiled

Injections last month

Figure 1. Existing, adapted, and newly proposed measures for needle and syringe program (NSP) coverage, Melbourne, Australia, 2014. The
existing measure for NSP coverage is described by Bluthenthal et al. in Drug and Alcohol Dependence (18).
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Table 1. Persons Who Inject Drugs, With New Syringes Stockpiled

at the Time of the Interview, by Demographic and Drug Use

Characteristics, Australian Capital Cities, 2014

Characteristic

Total
Participants

At Least 1
Syringe

Stockpiled

No. % No. %

Total sample 735 100 554 75

State

New South Wales 125 17 91 73

Australian Capital Territory 86 12 60 70

Victoria 137 19 93 68

Tasmania 47 6 30 64

South Australia 98 13 81 83

Western Australia 84 11 71 85

Northern Territory 78 11 61 78

Queensland 80 11 67 84

Sex

Female 227 31 175 77

Male 508 69 379 75

Age, years

≤35 218 30 151 69

36–45 279 38 210 75

>45 238 32 193 81

Primary language

English 700 95 527 75

Other 35 5 27 77

Country of birth

Australia 628 85 471 75

Other 107 15 83 78

Aboriginal or Torres Strait
Islander origin

No 606 82 469 77

Yes 129 18 85 66

Sexual identity

Heterosexual 659 90 492 65

Not heterosexual 76 10 62 82

Relationship status

Married/de facto/regular
partner

255 35 196 77

Single 408 56 306 75

Separated/divorced/widowed 72 10 52 72

Highest level of secondary
education completed

Less than year 10 235 32 168 72

Year 10 or 11 342 47 273 80

Year 12 158 22 113 72

Courses completed post school

None 402 55 252 74

Trade/technical 333 45 256 77

University 62 8 46 74

Accommodation status

Stable 583 79 453 78

Unstable/other 152 21 101 66

Table continues

Table 1. Continued

Characteristic

Total
Participants

At Least 1
Syringe

Stockpiled

No. % No. %

Employment status

Unemployed 649 88 484 75

Employed 86 12 70 81

Weekly income, A$

≤398 427 58 314 74

>398 308 42 240 78

Prison history

No 313 43 246 79

Yes 422 57 308 73

Past-year arrest

No 481 65 368 76

Yes 254 35 186 73

Age first injected, years

≤16 224 31 173 77

17–20 265 36 200 76

≥21 246 34 181 74

Length of injecting career,
years

≤15 216 29 143 66

16–25 288 39 216 75

>25 231 31 195 84

Drug of choice

Heroin 388 53 306 79

Methamphetamine 185 25 127 69

Other 162 22 313 75

Drug injected most in last month

Heroin 332 45 260 78

Methamphetamine 221 30 155 70

Other 182 25 139 76

Injecting frequency in
last month

Less than daily 397 54 283 71

Daily or more 338 46 271 80

Current drug treatment

None 378 51 289 77

Opioid substitution therapy 321 44 237 74

Other 36 5 28 78

Recent heroin use

No 269 37 195 73

Yes 466 63 359 77

Recent methamphetamine use

No 229 31 181 79

Yes 506 69 373 74

Receptive syringe sharing 47 6 36 76

Distributive syringe sharing 96 13 76 79

Syringe reuse 323 44 235 73

Shared equipment 189 26 139 74
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our measure of stockpiling, we also asked participants, “How
many [needles and] syringes do you have ‘stored’ away at the
moment [at home, in car, etc.]?”. We added these additional
stockpiled syringes to the numerator for NSP coverage to gen-
erate a second comparative measure, also shown in Figure 1.

In the questionnaire, items addressing syringes “given away”
and “stockpiled” are asked as follow-ups to the initial question
about new syringes (i.e., “In the last month howmany new [nee-
dles and] syringes in total did you get?”). Thus, that syringes
given away and stockpiled are newwas clearly implied. Further-
more, syringes used previously (by the interviewee or someone
else) are referred to in other sections of the questionnaire and
differentiated unambiguously from new syringes (i.e., “How
many times in the last month have you used a needle after some-
one had already used it?” and “How many times in the last
month has someone used a needle after you have used it?”).

Exposure variables. Exposure variables of interest are
presented in Table 1 and capture a range of sociodemographic
and drug use characteristics of the participants. They were
chosen on the basis of previous work with this population
(18–20, 24–26).

Statistical methods

Descriptive analysis revealed the mean, median, and dis-
persion of the exposure and key outcome variables of interest.

Syringe stockpiling. We categorized syringe stockpiling
as a dichotomous variable, reflecting whether or not the par-
ticipant had at least 1 syringe stockpiled at the time of inter-
view. We used bivariate Poisson regression with robust error
variance (27) to examine the associations between stockpil-
ing and the exposure variables shown in Table 1, and those

Table 2. Adjusted and Unadjusted Correlates of New Syringe Stockpiling by Persons Who Inject Drugs, Australian

Capital Cities, 2014

Characteristic
Bivariate Multivariate

Risk Ratio 95% CI Adjusted Risk Ratio 95% CI

Age, years

≤35 1.00 Referent

36–45 1.09 0.97, 1.21

>45 1.17 1.05, 1.30

Not of Aboriginal or Torres Strait Islander origin 1.17 1.03, 1.34 1.14 1.00, 1.31

Highest grade of secondary education completed

Year 12 1.00 Referent 1.00 Referent

Year 10 or 11 1.12 1.00, 1.25 1.14 1.02, 1.27

Less than year 10 1.00 0.88, 1.14

Stable accommodation status 1.17 1.04, 1.32 1.15 1.03, 1.30

Employed 1.09 0.98, 1.22

Weekly income over A$398a 1.06 0.98, 1.15

Prison history 0.93 0.86, 1.01 0.92 0.84, 1.00

Length of injecting career, years

>25 1.00 Referent 1.00 Referent

16–25 0.89 0.81, 0.97 0.87 0.77, 0.98

≤15 0.78 0.70, 0.88 0.75 0.64, 0.88

Drug of choice

Heroin 1.00 Referent

Methamphetamine 0.87 0.78, 0.97

Other 0.95 0.85, 1.05

Drug injected most last month

Methamphetamine 1.00 Referent

Heroin 1.12 1.01, 1.24

Other 1.09 0.97, 1.23

Daily or more injecting frequency 1.12 1.04, 1.22 1.16 1.07, 1.26

Recent heroin use 1.06 0.97, 1.16

Recent methamphetamine use 0.93 0.86, 1.02

Abbreviation: CI, confidence interval.
a A weekly income less than A$398 indicates the “low income” threshold as defined by the Australian Bureau of

Statistics.
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with aWald χ2 P = 0.25 or less were included in the multivar-
iate model.

NSP coverage. Twomeasures for NSP coveragewere cal-
culated for each participant: NSP coveragewith andwithout sy-
ringe stockpiling included. We created dichotomous variables
for both measures, reflecting whether participants had achieved
at least 100% (adequate) NSP coverage (at least 1 syringe re-
tained, for every injection) in the past month.We then analyzed
the proportion of PWIDs with adequate NSP coverage before
and after the inclusion of syringe stockpiling to identify change.

Risky injecting behaviors. For comparison with Bluthenthal
et al.’s (18) study, we constructed logistic regression models
to assess the association between NSP coverage (as a continu-
ous variable) and 4 risky injecting behaviors: receptive syringe
sharing, syringe reuse (both described previously), distributive
syringe sharing (giving someone else a syringe after you have
used it), and equipment sharing other than needles or syringes
(either using or giving away equipment such as filters or spoons
that have already been used in preparing a drug for injection,
e.g., using a used syringe to add water to powdered drugs or
to divide a drug solution after it has liquefied). We plotted re-
ceiver operating characteristic (ROC) curves to assess the fit of
each model, with and without syringe stockpiling (28). We then
conducted a test for equality of the area under each pair of ROC
curves to compare how the inclusion of syringe stockpiling af-
fected the abilityofNSPcoverage to discriminate cases andnon-
cases of each of the 4 measures of risky injecting behavior (29).

RESULTS

We administered 898 questionnaires but excluded 163 be-
cause of missing data for key variables, leaving 735 question-
naires for analysis.

Demographic characteristics

Sample demographic characteristics are consistent with
those of previous studies of Australian PWIDs (20, 25, 30,
31) (Table 1). Most participants were Australian born, hetero-
sexual, male, over 35 years of age, unemployed, and spoke
English as their primary language.

Syringe stockpiling

Three-quarters of participants reported having at least 1
new syringe stockpiled at the time of the interview. The
mean number of new syringes stockpiled by all participants
was 42 (standard deviation, 96; interquartile range, 0–45) and
56 (standard deviation, 107; interquartile range, 6–51) by
participants with at least 1 new syringe stockpiled. A third
of all participants had 1–19 new syringes stockpiled at the
time of the interview, and 43% of all participants had 20 or
more new syringes stockpiled.
After adjustment for confounding, participants with inject-

ing careers longer than 25 years were significantly more
likely to have at least 1 syringe stockpiled at the time of the
interview than both participants with injecting careers of 15
years or less and participants with injecting careers of 16–25
years (Table 2). The latter groups did not differ. Participants
who injected daily or more often in the previous month were
significantly more likely to have at least 1 syringe stockpiled
at the time of the interview than those who injected less than
daily in the past month, as were participants not of indige-
nous Australian (Aboriginal and/or Torres Strait Islander)
origin (relative to indigenous participants) and those who
reported stable accommodation status (relative to those who
reported unstable accommodation status).

Table 3. Odds of Risky Injecting Behaviors by NSPCoverage, Receiver Operating Characteristic Curve Comparison

Analysis, and Difference in Fit for NSP Coverage Against Risky Injecting Behaviors, With and Without Syringe

Stockpiling, Australian Capital Cities, 2014

Risky Injecting Behavior
Odds for Percentage

Change (ORa)
95% CI

Area Under ROC

Curve

Difference

in Area
P > jZ j

Receptive syringe sharing

Without syringe stockpiling −0.20 (0.9979612) −0.37, −0.04 0.66

With syringe stockpiling −0.23 (0.9976793) −0.38, −0.09 0.71 0.05 <0.001

Distributive syringe sharing

Without syringe stockpiling −0.11 (0.9989134) −0.19, −0.02 0.62

With syringe stockpiling −0.06 (0.9994163) −0.11, −0.01 0.61 −0.01 0.640

Syringe reuse

Without syringe stockpiling −0.02 (0.9997647) −0.05, 0.00 0.58

With syringe stockpiling −0.03 (0.9996687) −0.06, −0.01 0.63 0.05 <0.001

Equipment sharing other
than needles or syringes

Without syringe stockpiling −0.02 (0.9998076) −0.05, 0.01 0.54

With syringe stockpiling −0.01 (0.9998696) −0.03, 0.01 0.57 0.03 0.046

Abbreviations: CI, confidence interval; NSP, needle and syringe program; OR, odds ratio; ROC, receiver operating

characteristic.
a The odds of the outcome among those exposed compared with those unexposed.
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Drug use characteristics

The median age at first injection was 18, and 71% of the
participants reported injecting illicit drugs for more than 15
years (Table 1). Heroin and methamphetamine were the most
common drugs reported as the drug of choice and the drug
injected most frequently in the past month.

Syringe coverage

The percentage of participants with adequate NSP cover-
age (i.e., 100%) increased when syringe stockpiling was
taken into account: 76% of participants were adequately cov-
ered before syringe stockpiling was included in the measure,
and 84% after.

Association between stockpiling and risky injecting

behavior

A 1% increase in NSP coveragewas associated with a 0.2%
reduction in the odds of reported receptive syringe sharing and
a 0.1% reduction in the odds of reported distributive syringe
sharing both before and after syringe stockpiling was included
in the measure (Table 3). Prior to the inclusion of syringe
stockpiling, no association was evident between NSP cover-
age and syringe reuse, nor between NSP coverage and equip-
ment sharing other than needles or syringes. Although the
latter remained nonsignificant after syringe stockpiling was
included in NSP coverage, the association between syringe
reuse and NSP coverage became significant, with a 1% in-
crease in NSP coverage associated with a 0.03% decrease in
the odds of reported syringe reuse.

Areas under each ROC curve plotting the fit of NSP cov-
erage against receptive syringe sharing, syringe reuse, and
equipment sharing other than needles or syringes were signif-
icantly greater when syringe stockpiling was included in the
measure for NSP coverage than when it wasn’t. Thus, NSP
coverage was better at discriminating cases and noncases of
receptive syringe sharing, syringe reuse, and equipment shar-
ing other than needles or syringes when syringe stockpiling
was included. In contrast, there was no difference in the area
under the ROC curve plotting the fit of NSP coverage against
distributive syringe sharing before and after syringe stockpil-
ing was included; the inclusion of syringe stockpiling did not
significantly change the ability of NSP coverage to discrim-
inate between cases and noncases of distributive syringe
sharing.

DISCUSSION

We know of no published research on behaviors relating to
syringe procurement and use that has examined syringe stock-
piling. Prior to this study, we hypothesized that Australian
PWIDs stockpile new syringes instead of visiting an NSP each
time syringes are required. Our results confirmed this with
75% of our sample reporting stockpiling at least 1 new syringe
and 43% stockpiling 20 or more syringes at the time of the
interview.

Existing measures of NSP coverage assume that PWIDs
use only syringes procured within the reporting period. How-
ever, our results demonstrate that many Australian PWIDs

stockpile syringes that may have been procured outside the
reporting period. An 8% increase in participants with ade-
quate NSP coverage was observed after syringe stockpiling
was incorporated, or 1 in 13 PWIDs was incorrectly identified
as inadequately covered. This difference has important impli-
cations for future research and program delivery, particularly
how to correctly identify “at-risk” PWIDs and how NSP ser-
vices target this population. Misidentifying PWIDs with less
than 100% NSP coverage when they actually have adequate
clean syringes for all injections diverts attention and re-
sources away from genuinely at-risk PWIDs.

The characteristics of participants who stockpiled syringes
are discussed briefly below.

Accommodation status

It is likely that participants with stable accommodation
stockpiled more syringes simply because they had a secure
place to store them. Law enforcement is a major barrier to sy-
ringe carriage in many international settings, and perceived
or actual police contact (far more likely for the homeless or
unstably housed) leads to PWIDs discarding injecting equip-
ment and engaging in risky injecting behavior (32–35). Our
results could inform policing policies that enable PWIDs,
particularly homeless or unstably housed PWIDs, to safely
procure and store more new syringes without the fear of ar-
rest, thereby increasing NSP coverage and reducing risky in-
jecting behavior.

Past-month injecting frequency

Participants with greater injecting frequency require more
clean syringes to achieve adequate coverage. This does not
necessarily explain why they would stockpile syringes, but
it is likely that stockpiling is more convenient than visiting
an NSP each time a syringe is required, and particularly so for
frequent injectors. However, further research is needed to as-
sess the relationship between syringe stockpiling and inject-
ing frequency in greater detail.

Future directions

We hypothesized that syringe stockpiling would occur
and at greater frequency in environments like Australia,
where NSP syringe distribution is liberal in comparison to
countries that enforce new-for-used exchange policies (12,
36). We show that PWIDs do stockpile new syringes for
greater accessibility and flexibility. However, our findings
are applicable only to settings that permit light or unre-
stricted dispensation. New-for-used dispensation policies are
designed to incentivize PWIDs to dispose of syringes safely
and reduce the amount of time a syringe is spent in circulation
(37), while also preventing PWIDs from procuring large num-
bers of syringes and being associated with increased risky in-
jecting behavior (12) and increased (or at least no decrease in)
blood-borne viral transmission (36, 38). It is currently un-
known whether PWIDs do or don’t attempt to stockpile sy-
ringes in such environments and the implications of this for
injecting practices. Although existing research has explored
how NSP coverage is affected by various dispensation policies
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(12, 36), future research should explore the effect such policies
have on syringe stockpiling. A shift toward more relaxed dis-
pensation policies could reduce harm by giving PWIDs greater
flexibility in syringe procurement, decreasing engagement in
risky injecting behavior and reducing the incidence of blood-
borne virus.
Future research could also consider whether syringe stock-

piling is related to NSP access. PWIDs who stockpile more sy-
ringes may have less frequent contact with NSP than PWIDs
who stockpile fewer syringes. Having enough clean syringes
to cover all injections is paramount to preventing syringe
sharing and blood-borne virus transmission. However, NSPs
also provide stability and a point of contact for unstably housed
PWIDs and improve access to mental health and substance use
counseling services. Future research should consider whether
the quantity of syringes stockpiled is associated with NSP
contact frequency and subsequently PWIDs’ mental health,
quality of life, or contact with other primary health care, coun-
seling, and community services.
Our new measure of NSP coverage was significantly better

than widely used existing measures at discriminating cases
and noncases of key injecting risk behaviors, including recep-
tive syringe sharing, syringe reuse, and equipment sharing other
than needles or syringes. Yet, even with syringe stockpiling
included, our proposed measure exhibited only poor to fair test
scores across all risky behaviors. Where a test score of 0.8 or
above is generally considered a “good” result (29), our results
ranged from 0.54 (“fail”) to 0.71 (“fair”). Evidently, more re-
search is needed to explore variables thatmight increase the sen-
sitivity and specificity of the test. Although both existing and
proposedmeasures provide useful estimations of NSP coverage,
any results should be interpreted with caution until a measure is
developed that comprehensively and accurately tracks syringe
procurement and use patterns among PWIDs. For example,
we did not ask participants how many syringes they used per
successful injection; this information might enhance further
versions of the measure by accounting for PWIDs with vein
damage that require multiple syringes per injection (20, 39,
40). Another possible variable to include is “number of times
reused a syringe.”
The tip of a needle can be damaged after 1 injection, and if

reused can break off and further damage the injection site.
PWIDs who engage in this behavior are at a high risk of de-
veloping bacterial infections, abscesses, and other conditions
(41, 42). However, epidemiologic modeling demonstrates
that some level of syringe reuse might be beneficial in atten-
uating the spread of blood-borne viruses in low socioeco-
nomic countries where new syringes aren’t readily available
(14). Despite the risks, future research should explore the via-
bility of incorporating syringe reuse into a measure of NSP
coverage.

Limitations

Our study was cross-sectional, meaning that observed as-
sociations may not be causal. Our convenience sample of
PWIDs may not be generalizable to the wider PWIDs popu-
lation. However, we noted previously that our participants’
characteristics were similar to those of other Australian
PWIDs (20, 25, 30, 31).

Participants reported the number of syringes they had cur-
rently stockpiled, as well as the number of syringes procured
and given away and the number of injections performed in the
previous month. If syringes procured within the past month re-
main unused at the time of the interview, these syringes were
double-counted as both “syringes procured in the past month”
and “syringes currently stockpiled,” thereby overestimating
NSP coverage. However, participants are asked about “syringes
currently stockpiled” as a proxy measure for “syringes stock-
piled exactly 1 month ago.” Both variables essentially provide
the same statistic (available syringes that were not procured
within the reporting period) but, assuming relatively consistent
month-to-month behavior, wewere able to reduce recall bias by
asking participants to report over a shorter time frame.
As discussed, questionnaire items addressing syringes “given

away” and “stockpiled” didn’t explicitly specify new syringes.
Although unlikely, it is possible that this item might have been
interpreted by participants as any syringes stockpiled, including
used. These items are asked as follow-ups to an item clearly re-
ferring to new syringes, and used syringes are unambiguously
differentiated from new syringes in other sections of the ques-
tionnaire; that syringes given away and stockpiled are new is
clearly implied.
There is no guarantee that PWIDs stockpile syringes purely

for personal use. Secondary exchange occurs in Australia de-
spite its illegality (26, 30). However, legal secondary ex-
change programs also exist. PWIDs who participate in such
programs might give away larger amounts of syringes than
average. Yet, despite a “peer networker” program running
in Victoria during study recruitment (43), our results demon-
strated that PWIDs in Victoria were no more likely to stock-
pile syringes than were PWIDs in other states.
Around 2% of participants had NSP coverage “under 0%,”

because the monthly quantity of syringes reportedly given
away was greater than the sum of “syringes procured” and
“syringes stockpiled.” This result poses an interesting prob-
lem as to the meaning of this “deficit” of syringes; possible
explanations include simple recall bias, a combination of in-
terview timing and participants giving away large amounts of
syringes, or participants reusing many syringes themselves.
Further research may be needed to resolve this point. Regard-
less, stockpiling zero syringes (compared with “less than
zero”) was not an important (or realistic) threshold, especial-
ly considering our dichotomous categorization of adequate
NSP coverage; participants with “negative NSP coverage”
were categorized in the lowest coverage group (less than
100% coverage) and did not affect our overall results. This
was confirmed in ROC curve sensitivity analysis.
We showed that stockpiling occurs frequently among

Australian PWIDs and varies according to key personal char-
acteristics of participants. When stockpiling was incorporated
into a measure for NSP coverage, the new measure performed
better than existing measures in discriminating key risk be-
haviors. These findings are in the Australian context of unre-
stricted NSP dispensation; further work is needed to determine
the extent of stockpiling in other contexts. Our results suggest
that measures of stockpiling need to be considered when eval-
uating NSP coverage to better understand ways to reduce risky
injecting behavior and transmission of blood-borne viruses
among PWIDs.
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