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Abstract 

Background:  Australian needle and syringe distribution occurs via a mix of modalities, including syringe dispensing 
machines (SDMs). SDMs are electronic vending machines providing (often) 24-h access to needles/syringes and may 
attract greater numbers of people who are younger, female, and/or have limited connection to health care services 
compared to individuals accessing fixed-site needle and syringe programs (NSPs). However, validating the demo-
graphic characteristics of SDM clients has proven difficult in previous research.

Methods:  In this paper, we analyse SDM order and client demographic data from four SDMs located in South-East 
Melbourne, Australia, and compare this against the managing fixed-site NSP between May 2017 and December 2020. 
SDM data were collected via a novel 0–9 numeric keypad input tool. Via the tool, SDM clients were requested to input 
their categorised age, gender and postcode. Given the novelty of the tool, we evaluate the feasibility of the data col-
lection method. We analysed data according to: (1) total SDM orders made, (2) estimated ‘unique SDM presentations’ 
and (3) describing the demographics of unique SDM clients. Importantly, we noted substantial invalid demographic 
data, and consequently, severely restricted data for analysis.

Results:  There were 180,989 SDM orders made across the four SDMs to an estimated 90,488 unique SDM presenta-
tions. There was little variation in unique presentations across days of the week, but 69% occurred out of NSP operat-
ing hours. Across the study period, the SDMs distributed 66% of the number of syringes distributed by the fixed-site 
NSP. Due to invalid demographic data, our restriction method provided only 10,914 (6% of all data) unique presen-
tations for analysis. There were some demographic differences between SDM and NSP client, but these should be 
treated with caution.

Conclusions:  The data collection tool provides a novel means of comparing SDM and fixed-site presentations, 
demonstrating the substantial expansion of service via the SDMs. However, the validity of the demographic data 
was highly questionable and requires significant data coding, meaning it is not feasible for community NSPs. While 
we recommend the inclusion of automatically collected SDM order data, the use of a 0–9 numeric keypad to collect 
demographic data—while an innovation—requires alteration to support NSP data.
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services to meet client needs, novel research recruitment 
techniques are necessary. One such innovative system 
was used in Tbilisi, Georgia, by Otiashvili et al. [16] who 
employed an LCD screen attached to their SDMs. This 
interactive touch screen works in conjunction with indi-
vidual plastic cards obtained by clients through fixed-site 
services. The cards track individual usage of the SDMs 
and the touch screen can be used both to purchase packs 
and to complete study surveys. The touch screens are 
able to provide general health messaging, instructional 
videos and access to optional client surveys. The survey 
covers basic data domains, such as socio-demographics 
and drug use history, and allows for baseline and six-
monthly longitudinal surveying, as determined by the cli-
ent card logons [17].

Timestamped transaction data were previously used by 
Duplessy and Reynaud [14] in an evaluation of Parisian 
SDMs, finding that most SDM presentations occurred 
during daylight hours—findings that contrast with other 
studies suggesting that SDM use often occurs outside 
fixed-site NSP operating hours [9, 11, 16]. A similar sys-
tem was implemented in Melbourne, Australia, in 2017, 
using an innovative SDM data capture system. Four 
SDMs in the Greater Dandenong area of Melbourne 
employ not only automatic timestamp data but also 
require clients to enter basic, non-identifying demo-
graphic information (age category, gender and residential 
postcode) using a 0–9 keypad prior to ordering injecting 
equipment [18]. The introduction of such a system can 
provide insight into the characteristics of both SDM use 
and the demographics of SDM clients, thereby inform-
ing harm reduction activities. For example, we previously 
analysed trends in use of the four SDMs across times 
both during and not during COVID-19 city-wide lock-
downs [18].

In this paper, we analyse the automatically collected 
SDM data to describe SDM presentations according to 
time/day variation in SDM presentations, and the cli-
ent-entered demographic data to describe demographic 
make-up of SDM clients. We compare these data against 
the presentation data of the fixed-site NSP that manages 
our study SDMs. Given the novelty of the data collec-
tion methods, we also aim to evaluate the feasibility of 
collecting demographic and timestamped data via this 
system. We aim to understand whether self-reported 
demographic data using the numbered keypad sys-
tem provide an accurate understanding of who utilises 
the SDMs. Collecting data via the keypads may offer 
a simple and novel method of data collection, poten-
tially overcoming some of the above limitations to SDM 
research.

Background
Needle and syringe (hereafter ‘syringe/s’) distribution in 
Australia increased from 40.3 million syringes per annum 
in 2011/12 to 50.2 million in 2020/21 [1]. The increase in 
syringe distribution is, in part, attributed to the expan-
sion of needle and syringe program (NSP) services 
nationally, servicing an estimated population of approxi-
mately 74,000–93,000 people who inject drugs via 4218 
outlets [1, 2]. Distribution of sterile injecting equipment 
occurs via a mix of primary (dedicated harm reduction 
services targeting people who inject drugs) and second-
ary (outlets ancillary to community or hospital health 
services) fixed-site NSPs, pharmacies, peer-to-peer dis-
tribution and outreach services [1]. Many NSPs also 
operate syringe dispensing machines (SDMs) to comple-
ment their fixed-site activities.

Despite being targeted to people who inject drugs, bar-
riers to using fixed-site NSPs remain. These barriers may 
include fear of exposure by being recognised as a person 
who injects drugs, unwillingness to engage with NSP 
staff or inconvenient hours of operation [3, 4]. SDMs 
are electronic vending machines providing 24-h access 
to syringes and may help to alleviate some of the barri-
ers associated with fixed-site NSPs. Some evidence sug-
gests SDMs may also attract greater numbers of people 
who are younger, female, and/or have limited connection 
to health care services compared to individuals access-
ing primary NSPs or pharmacies [4–7]. There were an 
estimated 399 SDMs operating across Australia in 2021 
[1], which potentially provide expanded harm reduction 
access to a more diverse range of people who inject drugs 
than fixed-site services, but findings around these client-
type differences are inconsistent [8–13].

In research evaluating the effects of SDMs, different 
recruitment methods have been employed to recruit 
individuals who acquire syringes from SDMs, such as 
having researchers stationed adjacent to SDMs [9, 12], 
paper flyers advertising research located near SDMs [11] 
and within distributed SDM packs [9], internal times-
tamped counting devices [14] and viewing of CCTV foot-
age at SDM sites [15]. All these methods have limitations 
and biases. For example, the times when researchers are 
stationed at SDMs may create bias by only capturing peo-
ple who accessed the SDMs during stationed times and 
not those who might access the SDMs at other times 
(e.g., late at night). Similarly, paper survey forms or study 
advertisements are prone to self-selection bias, thereby 
potentially excluding people who are less likely to engage 
with services directly [9, 11].

To adequately capture the differences in clientele across 
various harm reduction modalities, and to better tailor 
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Methods
Syringe dispensing machines
The  SDMs are  at four locations across south-eastern 
Melbourne (Dandenong, Casey, Pakenham and Monash) 
[18] and are all separate from the fixed-site NSP that 
manages the four SDMs (Monash Community NSP, 
MCNSP). The SDMs are relatively discreet units, posi-
tioned in obscured locations, with non-conspicuous sig-
nage and design (see Fig. 1) and are available for use 24 h 
a day, seven days a week. The SDMs all distribute three 
different packs of injecting equipment: a ‘free pack’ (eight 
1 ml syringes, two needle stick disposal units); a AUD$2 

‘water pack’ (six 1 ml syringes, two sterile water ampoules 
and two needle stick disposal units); and a AUD$2 ‘pill 
filter pack’ (one sterile water ampoule, one pill wheel fil-
ter, one 3 ml syringe barrel and three separate attachable 
needles (19, 21 and 25 gauge). All packs include two alco-
hol swabs, one plastic spoon, one cotton wool filter, one 
condom and water-based lubricant and one health pro-
motion leaflet (Table 1). From May 2017 to August 2017, 
the ‘free pack’ contained only six 1 ml syringes.

Following injection, clients may dispose of used nee-
dles/syringes at multiple, accessible locations, including 
inside fixed-site NSPs, and in 24-h accessible disposal 
bins outside fixed-site NSPs.

Syringe dispensing machine data capture
The SDMs automatically capture data on the time/day 
and order type/cost (including failed orders or machine 
malfunctions) for each order placed. Prior to dispensa-
tion of syringe orders, the SDM requires clients to enter 
basic demographic data using a 0–9 numeric keypad, 
entering their information according to pre-determined 
categories: age category (1 <  15  years, 2 = 15–17  years, 
3 = 18–20  years, 4 = 21–25  years, 5 = 26–30  years, 
6 = 31–35  years, 7 = 36–45  years, 8 = 46–55  years and 
9 >  55  years), gender (1 = male, 2 = female, 3 = ‘other’) 
and residential postcode (Fig.  2). Age categories match 
those entered for clients accessing fixed-site NSPs.  We 
obtained SDM data from 1 May 2017 to 31 Decem-
ber 2020. Due to machine error, data were missing for 
the Casey and Dandenong SDMs during August 2017 
(in August of other years, the Casey SDM had between 
316 and 479 presentations, and the Dandenong SDM 
between 2590 and 3020 presentations). A further 134 
records were lost from the Pakenham SDM in December 
2018, again due to machine error.

Fixed‑site NSP reporting data
Victorian NSPs are required to collect and report on 
basic service client demographic data via the Nee-
dle and Syringe Program Information System (NSPIS). Fig. 1  Image of the Dandenong SDM

Table 1  SDM pack contents (as of September 2017)

Free pack Water pack ($2AUD) Pill filter pack ($2AUD)

Eight 1 ml syringes
Two syringe disposal units
Two alcohol swabs
One cotton wool filter
One plastic spoon
One condom
One lubricant sachet
One health promotion leaflet

Six 1 ml syringes
Two sterile water ampoules
Two syringe disposal units
Two alcohol swabs
One cotton wool filter
One plastic spoon
One condom
One lubricant sachet
One health promotion leaflet

One 3 ml syringe barrel
Three attachable needles (19, 21, 25 gauge)
One sterile water ampoule
One pill wheel filter
Two alcohol swabs
One cotton wool filter
One plastic spoon
One condom
One lubricant sachet
One health promotion leaflet
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Client categorised age and gender were provided by 
the MCNSP. The number of syringes dispensed by the 
MCNSP are reported also. For two reporting months 
(February and April 2019), reported syringe dispensation 
was much higher than other months. This was confirmed 
as an error by the MCNSP. For these two months, data 
were imputed by replacing the erroneous figures with the 
average syringe dispensation across all other months.

Data analysis
We previously published analysis of trends in SDM use 
across the same time period for the four SDMs [18], and 
given the proposed scope of this paper, we limit analysis 
of data to describing presentations and basic SDM client 
demographics using the three methods described below:

1.	 Descriptive analysis of total SDM orders: we report 
on access and syringe dispensation across total 
orders made via the four SDMs. In this instance, we 
refer to ‘orders’ as the dispensation of a single pack 
of injecting equipment, even if a person then made 
multiple orders in a single presentation (e.g. a person 
orders 10 injecting packs in a single presentation = 10 
‘orders’).

2.	 Descriptive analysis of estimated unique SDM pres-
entations: we refer to ‘unique presentations’ as SDM 
access by unique individuals or groups of individuals 
(irrespective of how many SDM orders were placed 
during a single unique presentation; e.g. a person 

orders 10 injecting packs in a single ‘unique presenta-
tion’ = one ‘unique presentation’). To clarify, we can 
only attempt to estimate the uniqueness of presenta-
tions (even if made by the same person), rather than 
estimate the total number of unique SDM clients, 
given there is no way to separately identify individu-
als accessing the SDMs (such as by using a registra-
tion number).

	 To estimate SDM presentations, we applied a 45-s 
cut-off between SDM orders. We assumed that a 
person could make any one SDM order within 45 s 
of each other, and that any multiple orders occur-
ring within 45 s of one another were part of a single 
unique presentation. Therefore, any order occurring 
more than 45 s since the previous order was assumed 
to be a different unique presentation by another 
person. We report access and syringe dispensation 
across unique presentations. Further, we analysed 
the time/day of unique presentations, comparing 
this against the opening hours of the MCNSP, which 
operates 9am–5pm, Monday to Friday.

3.	 Descriptive analysis of SDM client demographic data: 
Preliminary data inspection indicated many SDM 
demographic data entries were invalid. For example, 
44,195 SDM orders (24% of total 180,989 orders) 
inputted data for gender, age category and postcode 
that were simple repetitions of the same data entry 
keypad number (e.g., gender = 1, age category = 1 
and postcode = 1111), thereby indicating invalid 

Fig. 2  SDM demographic data entry instructions
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demographic data (not dispensation data, which are 
automatically collected by the SDMs). According to 
other criteria (outlined below), we conservatively 
estimated that approximately 50% of all SDM orders 
inputted invalid demographic data. We therefore 
sought to restrict our analyses to include only the 
most potentially valid demographic data.

	 First, we compared postcode data against a list of 
Australian postcodes [19] and removed all records 
without a valid Australian postcode (n = 16,462, 
9% of all order data, including 5061 instances where 
postcode data were missing due to the SDM being 
sold out or otherwise some other machine malfunc-
tion in recording postcode data). We then removed 
all postcodes that were not within the state of Victo-
ria (where the four SDMs are located) (n = 51,391, 
28% of all order data). We then removed all post-
codes that were ‘3333’, assuming this to be repetitive 
inputting; even though ‘3333’ is a legitimate Victo-
rian postcode, it is the postcode of Meredith, a town 
very far from where the SDMs are located and with 
a small population (n = 3609, 2% of all order data). 
Then, we removed all instances where a client input-
ted the same number for product type, gender and 
age category (i.e. product=1, gender = 1 and age cat-
egory = 1) (n=17,054, 9% of all order data). This ini-
tial data cleaning process removed 88,516 (49% of all 
order data) records from the dataset.

	 Second, after removing what we determined as 
invalid demographic data, we identified clients with 
more than one SDM order within a single unique 
presentation using our 45-s cut-off (meaning a client 
came to the SDM and made multiple orders). Using 
demographic data from the first order, we matched 
age category, gender and postcode data against the 
age category, gender and postcode data from the 
next subsequent SDM order. By this methodology, 
we attempted to validate a client’s demographic data 
against the same information obtained within the 
45-s window. This validation method provided 10,914 
(6% of all order data) unique presentation records for 
analysis.

Comparative MCNSP data were only available as 
aggregated monthly data, with data available from May 
2017 through to December 2020 (n = 44 months).

Results
Descriptive analysis of total SDM orders
There were 180,989 SDM orders made across the four 
SDMs (Casey = 16,922 (9.35%); Dandenong = 113,341 
(62.62%); Monash = 29,928 (16.54%); and Paken-
ham = 20,798 (11.49%)) during the analysis period. 
Across total SDM orders, 175,551 (97.00%) successfully 

distributed injecting equipment, with 559 (0.30%) 
instances of machine malfunction and 4879 (2.70%) 
instances where the selected injecting equipment was 
sold out/unavailable.

SDM order data were still captured even if nothing 
was dispensed (due to a machine jam, for example). In 
total, there were 168,183 (92.92%) orders of a free pack, 
8448 (4.67%) orders of a water pack and 4358 (2.41%) 
orders of a pill filter pack. There were minor differences 
in product orders among successfully dispensed orders; 
however, the water pack and pill filter pack were listed as 
‘sold out’ during 11.88% and 9.11% of their orders (com-
pared to 2.07% of free pack orders), suggesting a poten-
tial underestimate in demand for these products. A total 
of 1,347,073 syringes were provided via all successful 
SDM orders. The MCNSP reported distributing a total of 
2,037,411 syringes during the analysis period.

Descriptive analysis of estimated unique SDM 
presentations
We estimated there were 90,488 unique presentations 
to the SDMs. The distribution of unique presentations 
across the four SDMs was relatively consistent with total 
orders; Casey = 9513 (10.52%); Dandenong = 56,731 
(62.69%); Monash = 15,066 (16.65%); and Paken-
ham = 9178 (10.14%). The median number of SDM 
orders during unique presentations was 1 (IQR: 1–2, 
range 1–120; the 120 attempts due to the SDM being sold 
out of product). The median number of needles/syringes 
successfully dispensed during unique presentations was 8 
(IQR: 8–16, range: 1–552).

There was little variation in unique presentations 
across days of the week, with total presentations rang-
ing between 11,946 (13.20% of all unique presentations) 
and 13,742 (15.19%) across all days. Sixty-nine per cent 
(n = 62,093) of all unique presentations occurred out of 
NSP operating hours, again with little variation across 
weekdays, with between 54.94% and 57.86% of presen-
tations occurring out of hours from Monday to Friday. 
(100% of presentations on Saturday and Sunday were 
categorised as occurring out of hours, when the MCNSP 
was closed, as shown in Fig. 3.)

Over the study period, the MCNSP reported 33,922 
unique presentations, or approximately 37.48% of esti-
mated unique SDM presentations.

Descriptive analysis of SDM client demographic data
We report here only on data from the 10,914 unique 
presentations that conformed to our definition of valid 
demographic data (12% of all unique presentations). 
Among these presentations, 54.23% (n = 5919) reported 
male gender, 39.89% (n = 4354) reported female gen-
der, and 5.88% (n = 641) reported a non-binary (‘Other’) 
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gender (Table 2). The majority of presentations reported 
an age > 30  years (n = 6783, 62.15%); however, 13.33% 
of presentations (n = 1455) reported an age ≤ 20  years. 
This was particularly noted among presentations report-
ing a non-binary gender, among whom 60.53% (n = 388) 
reported an age ≤ 20 years.

Some differences in SDM access were noted, with SDM 
clients ≤ 25  years more often accessing the SDM out of 
hours compared to SDM clients > 25 years (72% vs. 67%, 
p value ≤ 0.001). Gender differences were also noted, 
with males more often accessing the SDMs out of hours 

compared to females and the ‘other’ gender category 
(69% vs. 68% vs. 64%, respectively, p value = 0.008).

Over the analysis period, the MCNSP reported age cat-
egory and gender data for 33,412 presentations (98.49% 
of total MCNSP presentations). From these, 79.02% 
(n = 26,405) reported male gender and 20.95% (n = 7001) 
reported female gender. (Six presentations did not report 
gender data.) Presentations reporting an age > 30  years 
accounted for 87.67% (n = 29,294) of all fixed-site pres-
entations, while presentations reporting an age ≤ 20 years 
accounted for only 0.5% (n = 176) of all presentations.

Fig. 3  Unique SDM presentations occurring across the week and during NSP operating hours

Table 2  Reported age category and gender among clients with repeated SDM orders during a single ‘unique’ presentation, n(%)

Age category Male gender Female gender ‘Other’ gender Total

 < 15 years 218 (3.7) 57 (1.3) 61 (9.5) 336 (3.1)

15–17 years 137 (2.3) 16 (0.4) 54 (8.4) 207 (1.9)

18–20 years 182 (3.1) 457 (10.5) 273 (42.6) 912 (8.4)

21–25 years 565 (9.5) 232 (5.3) 14 (2.2) 811 (7.4)

26–30 years 1019 (17.2) 793 (18.2) 53 (8.3) 1865 (17.1)

31–35 years 891 (15.1) 679 (15.6) 58 (9.0) 1628 (14.9)

36–45 years 2036 (34.4) 1273 (29.3) 45 (7.0) 3354 (30.7)

46–55 years 629 (10.6) 719 (16.5) 23 (3.6) 1371 (12.6)

 > 55 years 242 (4.1) 128 (2.9) 60 (9.4) 430 (3.9)

Total 5919 (100) 4354 (100) 641 (100) 10,914 (100)
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Discussion
SDM dispensation data
Our automatically collected point-of-access data tool 
provides a novel means of comparing SDM presenta-
tions with on-site presentations to a primary fixed-site 
NSP with results demonstrating the substantial expan-
sion of fixed-site NSP service via the SDMs. Across the 
study period, the SDMs distributed 66% of the number of 
syringes distributed by the fixed-site NSP, despite SDM 
dispensation restrictions (e.g., limited number of syringes 
per order).

Previous research has reported inconsistent findings 
related to times of SDM use [9, 11, 14]. Our findings con-
trast to those of the 12-year evaluation of a Parisian SDM 
network by Duplessy and Reynaud [14]. The majority of 
unique presentations in our analysis occurred outside 
of the MCNSP operating hours, consistent with previ-
ous Australian research [9, 11]. As the MCNSP is closed 
on weekends, the SDMs represented an alternative NSP 
modality for these times, providing for client needs [4, 
20], particularly for certain sub-groups of SDM clients. 
However, one of the disadvantages of SDMs is the lack 
of contact with NSP staff, thereby potentially reducing 
opportunities for health referrals and treatment path-
ways [4, 20], and while there is potential for SDMs to be 
out-of-stock or malfunctioning [9, 14], we found limited 
evidence of this (~ 3% of all orders). Another disadvan-
tage is product capacity and resources needed to fill the 
SDM when products become unavailable (e.g., during the 
weekends). In response, the MCNSP previously increased 
the number of syringes included in the dispensed free 
packs from six to eight, enabling SDM clients to acquire 
more syringes in a single SDM visit. This change was 
implemented following feedback from an informal survey 
conducted by the MCNSP staff. Despite these potential 
limitations, the SDMs clearly offer a service acceptable to 
many individuals as a convenient and accessible interven-
tion, providing sterile injecting equipment during times 
when the fixed-site NSP is otherwise closed, such as dur-
ing work/school hours.

SDM client demographic data and evaluation of method
While the SDMs automatically recorded valid data on the 
time, day and type of product ordered, demographic data 
were manually entered by SDM clients. In attempting 
to estimate the demographic make-up of unique SDM 
presentations, compared to the MCNSP, we limited data 
to what appeared to be valid estimates of client charac-
teristics. As an evaluation of the demographic data input 
tools used by the analysed SDMs, we recognise that they 
are an innovation, however, our analysis highlights major 
limitations with their use. We estimated that over half 
of all demographic data were inputted invalidly, most 

commonly by the client deliberately inputting incorrect 
data (often by simply repeating the same numeric input). 
Our methods of attempting to identify valid data led to 
further reductions, meaning we only analysed 6% of all 
available data. Further, we cannot be sure that the indi-
viduals who entered what we classified as valid data were 
the same as those who did not (deliberately or otherwise) 
enter valid data. For these reasons, and without external 
validation of our assumptions, our findings below need to 
be treated with caution.

Australian studies and national reports describing the 
age and gender of people who inject drugs who access 
NSPs have consistently reported majority proportions 
of males aged 30 years or older [12, 21, 22]. In the 2021 
National Data Report from the Australian NSP Survey, 
only 2% of people attending NSPs were aged < 25  years 
[22]. Sixty-three per cent of people were male, 35% were 
female, and 1% reported their gender as ‘other’ [22]. This 
was broadly comparable to client presentation data from 
the MCNSP. Our SDM client demographic estimates, 
if accurate, suggested higher percentages of women, 
non-binary genders and young people compared to the 
MCNSP. While questionable in terms of validity, these 
findings do correspond to previous international out-
comes [4–6] and may reflect the barriers in access to 
health services for individuals with a different profile 
from the dominant identity. While SDMs allow for access 
to sterile injecting equipment by not accessing fixed-
site NSPs, these populations may be missing opportuni-
ties for healthcare referrals and treatment pathways that 
fixed-site NSPs facilitate [17, 23]. This is particularly per-
tinent as primary fixed-site NSPs (such as the MCNSP) 
serve as an important point of access for wider health-
care provision [23, 24]. Previous research has stressed 
the need to reduce barriers to fixed-site NSPs so that 
they can be more responsive to a greater diversity of cli-
ents, such as women, young people and LGBTQ+ people 
[25–29]. Primary fixed-site NSPs and other distribution 
modalities become more effective in servicing their cli-
entele by understanding and responding to the social, 
organisational and political context in which they are 
situated [6, 24].

While we treated data using a method that we believe 
approached validity, there remains distinct uncertainty 
in our methods, and believe that such analysis is inap-
propriate for NSPs seeking to monitor service delivery. 
Automatically collected SDM order data are inherently 
valid (so long as the SDM is appropriately functioning) 
and should be included within all SDMs. However, our 
evaluation of the SDM data suggests the numeric keypad 
is not a feasible method of collecting client demographic 
data. Consequently, alternative approaches and solutions 
are recommended when using similar data collection 
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methods. It may be that in some cases, invalidly entered 
demographic data were not an attempt by the SDM cli-
ent to obscure personal information, but impatience 
or frustration with the data input process (particularly 
when making multiple orders). As an initial mitigation 
measure, the keypad numbers assigned to demographic 
variables could be different from those assigned to order 
the various packs of injecting equipment (potentially dis-
suading clients to simply enter the same number for all 
inputs). Alternatively, the touch screen keypad as uti-
lised by Otiashvili et al. [16] allows for specific questions 
and answers to be presented to clients, thereby enabling 
the inclusion of questions specifically asking clients to 
choose between ‘male’/‘female’/‘non-binary’, rather than 
response designations to a numeric keypad. Although not 
all SDM systems may have the resources to develop and 
install such technology, this could be an additional solu-
tion to data quality issues. Finally, other questions explor-
ing client ethnicity or more detailed gender diversity 
(rather than a basic ‘other’ category) are recommended 
to aid in further understanding the needs of different 
subpopulations of people who inject drugs, although any 
additional questions need to be balanced against the con-
venience of accessing SDMs.

Limitations
There are several limitations to our study. Most impor-
tant is the issue of demographic data validity, the limi-
tations of which are described above. Further, while we 
assumed that 45  s was a sufficient cut-off to distinguish 
unique individuals making SDM presentations, there is 
no way to validate this and we almost certainly included 
multiple individuals within the same ‘unique’ presenta-
tion, particularly if two individuals came to the SDM 
together. Therefore, we cannot know how many unique 
people who inject drugs account for our estimate of 
SDM presentations, nor if some people who inject drugs 
access syringe distribution services other than the SDM 
(such as the NSP). However, we repeat that an aim of this 
paper was to evaluate the feasibility of the data collection 
method, and these are important lessons to be learned.

There were other limitations with our data, including 
missing data due to machine malfunction. This malfunc-
tion impacted only some of the SDMs and only for a very 
temporary period, representing a fraction of total SDM 
data.

Finally, because we could not uniquely identify individ-
uals, we could not segregate their data, meaning unique 
individuals were undoubtably counted multiple times 
in the demographic data. This could impact the data by 
a particularly frequent SDM user disproportionately 

contributing to data, or an individual contributing to 
multiple categories, should they change age or gender 
categories within the study period. However, the latter is 
unavoidable, and due to the relatively short study period 
(approximately three and a half years), anticipated to 
occur very infrequently. Further, this is also a limitation 
of existing NSP data, against which the SDM data were 
compared.

Conclusion
Our analysis explored a novel method of collecting SDM 
data to evaluate both SDM use and the demographics of 
clients who utilise SDMs in comparison with those who 
frequent fixed-site NSPs. While automatically collected 
SDM order data are a useful tool for demonstrating the 
substantial value add of SDMs to expand NSP service 
delivery, further refinement and innovation is needed 
for reliable demographic data collection. The numeric 
keypad tool described here is certainly an important, 
initial development in SDM data collection, which has 
traditionally posed intractable issues for public health 
research. Our analysis seemed to support previous sug-
gestions about the differences in SDM clients, but due to 
the limitations of the data collected, we cannot be cer-
tain of our results. However, through suggested modi-
fications, such as touch screen technology, the SDM 
data collection could prove a powerful tool in support-
ing international harm reduction services to tailor their 
intervention for a broader and more diverse clientele.

Author contributions
PK contributed to conceptualisation, paper drafting and finalisation. RC was 
involved in conceptualisation, formal analysis, methodology, paper drafting, 
review and editing. ML contributed to conceptualisation, review and editing. 
DJ was involved in conceptualisation, review and editing. PD contributed 
to conceptualisation, methodology, review and editing. DO’ was involved in 
conceptualisation, formal analysis, methodology, paper drafting, review and 
editing. All authors read and approved the final manuscript.

Availability of data and materials
The datasets generated and/or analysed during the current study are not 
publicly available but may be available from the data custodian (david.jacka@
monashhealth.org) on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
PD is supported by NHMRC Research Fellowships (#1136908). PD has received 
investigator initiated research funding from Gilead Sciences and an untied 
educational grant from Indivior unrelated to this study. PD has served as an 
unpaid member of an advisory board for an intranasal naloxone product. All 
other authors have nothing to declare.



Page 9 of 9Kerr et al. Harm Reduction Journal          (2022) 19:144 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Author details
1 Behaviours and Health Risks, Burnet Institute, 85 Commercial Road, 
Melbourne, VIC 3004, Australia. 2 Faculty of Health Sciences, National Drug 
Research Institute and enAble Institute, Curtin University, Perth, WA, Australia. 
3 Centre for Alcohol Policy Research, La Trobe University, Melbourne, VIC, 
Australia. 4 Drug and Alcohol Service, Monash Health, Dandenong, VIC, Aus-
tralia. 5 School of Public Health and Preventive Medicine, Monash University, 
Melbourne, VIC, Australia. 

Received: 14 October 2022   Accepted: 8 December 2022

References
	1.	 Heard S, Iversen J, Geddes L, Kwon J, Maher L. Needle syringe program 

national minimum data collection: national data report 2021. Sydney: 
Kirby Institute, UNSW Sydney; 2021.

	2.	 Larney S, Hickman M, Guy R, Grebely J, Dore GJ, Gray RT, et al. Estimating 
the number of people who inject drugs in Australia. BMC Public Health. 
2017;17(757):1–7.

	3.	 Strike CJ, Myers T, Millson M. Finding a place for needle exchange pro-
grams. Crit Public Health. 2010;14(3):261–75.

	4.	 Islam MM, Conigrave KM. Assessing the role of syringe dispensing 
machines and mobile van outlets in reaching hard-to-reach and high-
risk groups of injecting drug users (IDUs): a review. Harm Reduct J. 
2007;4(14):1–9.

	5.	 Moatti JP, Vlahov D, Feroni I, Perrin V, Obadia Y. Multiple access to sterile 
syringes for injection drug users: vending machines, needle exchange 
programs and legal pharmacy sales in Marseille. France Eur Addict Res. 
2001;7(1):40–5.

	6.	 Jones L, Pickering L, Sumnall H, McVeigh J, Bellis MA. Optimal provision 
of needle and syringe programmes for injecting drug users: a systematic 
review. Int J Drug Policy. 2010;21(5):335–42.

	7.	 Otiashvili D, Kirtadze I, Vardanashvili I, Tabatadze M, Ober AJ. Perceived 
acceptability of and willingness to use syringe vending machines: results 
of a cross-sectional survey of out-of-service people who inject drugs in 
Tbilisi, Georgia. Harm Reduct J. 2019;16:1–12.

	8.	 Stark K, Leicht A, Muller R. Characteristics of users of syringe vend-
ing machines in Berlin. Sozial- und Präventivmedizin/Soc Prev Med. 
1994;39:209–16.

	9.	 Islam MM, Stern T, Conigrave KM, Wodak A. Client satisfaction and risk 
behaviours of the users of syringe dispensing machines: a pilot study. 
Drug Alcohol Rev. 2008;27(1):13–9.

	10.	 McDonald D. The evaluation of a trial of syringe vending machines in 
Canberra, Australia. Int J Drug Policy. 2009;20(4):336–9.

	11.	 Cama E, Brener L, Bryant J. Characteristics and attendance patterns of a 
fixedsite NSP and nearby SVM: the benefits of 24-hour access to sterile 
injecting equipment. Drugs Educ Prevent Policy. 2014;21(6):476–81.

	12.	 Day C, White B, Haber PS. The impact of an automatic syringe dispensing 
machine in inner-city Sydney, Australia: no evidence of a “honey-pot” 
effect. Drug Alcohol Rev. 2016;35(5):637–43.

	13.	 Lancaster KE, Cooper HLF, Browning CR, Malvestutto CD, Bridges JFP, 
Young AM. Syringe service program utilization, barriers, and preferences 
for design in rural Appalachia: differences between men and women 
who inject drugs. Subst Use Misuse. 2020;55(14):2268–77.

	14.	 Duplessy C, Reynaud EG. Long-term survey of a syringe-dispensing 
machine needle exchange program: answering public concerns. Harm 
Reduct J. 2014;11(16):1–9.

	15.	 Coupland H, Henderson C, Pritchard-Jones J, Kao S, Sheilds S, Nagy R, 
et al. Setting foot in private spaces: extending the hepatitis C cascade of 
care to automatic needle/syringe dispensing machines, a mixed methods 
study. Harm Reduct J. 2022;19(56):1–11.

	16.	 Otiashvili D, Kirtadze I, Mgebrishvili T, Beselia A, Tabatadze M, Otiashvili N, 
et al. Smart syringe vending machines: research capabilities and implica-
tions for research data collection. J Stud Alcohol Drugs. 2021;82(6):752–7.

	17.	 Riley ED, Safaeian M, Strathdee S, Brooner RK, Beilenson P, Vlahov D. 
Drug user treatment referrals and entry among participants of a needle 
exchange program. Subst Use Misuse. 2002;37(14):1869–86.

	18.	 O’Keefe D, Livingston M, Cossar RD, Kerr P, Jacka D, Dietze P. Time-series 
analysis of presentations to four syringe dispensing machines and a 

needle and syringe programme during COVID-19 lockdowns in Mel-
bourne, Australia. Harm Reduct J. 2022;19(101):1–6.

	19.	 Proctor M. Free database of Australian postcode. 2022. https://​www.​
matth​ewpro​ctor.​com/​austr​alian_​postc​odes.

	20.	 Islam MM, Conigrave KM, Stern T. Staff perceptions of syringe dis-
pensing machines in Australia: a pilot study. Subst Use Misuse. 
2009;44(4):490–501.

	21.	 McCormack A, Aitken C, Burns L, Cogger S, Dietze P. Syringe stockpiling 
by persons who inject drugs: an evaluation of current measures for nee-
dle and syringe program coverage. Am J Epidemiol. 2016;183(9):852–60.

	22.	 Heard S, Iversen J, Maher L. Australian Needle Syringe Program Survey 
National Data Report 2016–2020: Prevalence of HIV, HCV and injecting 
and sexual behaviour among NSP attendees. Sydney: Kirby Institute, 
UNSW Sydney; 2021.

	23.	 Islam MM, Topp L, Conigrave KM, White A, Reid SE, Grummett S, et al. 
Linkage into specialist hepatitis C treatment services of injecting drug 
users attending a needle syringe program-based primary healthcare 
centre. J Subst Abuse Treat. 2012;43(4):440–5.

	24.	 Treloar C, Mao L, Wilson H. Beyond equipment distribution in Needle and 
Syringe Programmes: an exploratory analysis of blood-borne virus risk 
and other measures of client need. Harm Reduct J. 2016;13(18):1–8.

	25.	 Fletcher A, Krug A. Excluding youth? A global review of harm reduction 
services for young people. Harm Reduction International; 2012.

	26.	 Delany-Moretlewe S, Cowan FM, Busza J, Bolton-Moore C, Kelley K, Fairlie 
L. Providing comprehensive health services for young key populations: 
needs, barriers and gaps. J Int AIDS Soc. 2015;18(Suppl 1):19833.

	27.	 Ayon S, Ndimbii J, Jeneby F, Abdulrahman T, Mlewa O, Want B, et al. Barri-
ers and facilitators of access to HIV, harm reduction and sexual and repro-
ductive health services by women who inject drugs: role of community-
based outreach and drop-in centers. AIDS Care. 2018;30(4):480–7.

	28.	 Larance B, Degenhardt L, Copeland J, Dillon P. Injecting risk behaviour 
and related harm among men who use performance- and image-
enhancing drugs. Drug Alcohol Rev. 2008;27:679–86.

	29.	 Senreich E. Are specialized LGBT programcomponents helpful for gay 
and bisexual men in substance abuse treatment? Subst Use Misuse. 
2010;45(7–8):1077–96.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.matthewproctor.com/australian_postcodes
https://www.matthewproctor.com/australian_postcodes

	Analysis of four syringe dispensing machine point-of-access data 2017–2020 in Melbourne, Australia: machine utilisation and client demographics
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Syringe dispensing machines
	Syringe dispensing machine data capture
	Fixed-site NSP reporting data
	Data analysis

	Results
	Descriptive analysis of total SDM orders
	Descriptive analysis of estimated unique SDM presentations
	Descriptive analysis of SDM client demographic data

	Discussion
	SDM dispensation data
	SDM client demographic data and evaluation of method

	Limitations
	Conclusion
	References


