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Abstract 

Background This paper examines: (i) the acceptability of, and behavioural outcomes associated with, take-home 
fentanyl test strips (FTS), and (ii) support for, and preferences regarding, drug checking services among people who 
use heroin.

Methods Data were obtained from 78 people who had used heroin in the past 6 months, recruited from treat-
ment and harm reduction services in Sydney, Australia in 2020–21. Participants were provided with 10 BTNX Rapid 
Response™ single-use immunoassay FTS and surveyed 4 weeks later.

Results Among those who completed the follow-up survey (n = 72), 81% (n = 58) had used at least one FTS 
by the time of follow-up (median 6 strips). Participants reported high confidence in their ability to use FTS 
at both baseline (immediately post training) and follow-up. Of those who self-reported a positive FTS result (n = 25), 
48% (n = 12) reported using less than they otherwise would have or starting with a smaller amount, and 60% 
(n = 15) shared this information with peers and/or health professionals. Of those who used FTS and responded, 95% 
(n = 54/57) reported that they would continue using FTS if they were free to access, and 97% (n = 56/58) would rec-
ommend them to their peers. Among those who completed the follow-up survey, the majority (93%; n = 67) reported 
that they would like to be able to access a drug checking service, preferably via a supervised injecting facility or Nee-
dle and Syringe Program.

Conclusions Acceptability of FTS and support for drug checking were high among our sample. Multi-instrument 
approaches to drug checking may form one component of an effective response to the emerging threat of illicitly 
manufactured synthetic opioids.

Keywords Opioids, Fentanyl, Drug checking

*Correspondence:
Rachel Sutherland
rachels@unsw.edu.au
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12954-025-01205-z&domain=pdf


Page 2 of 22Sutherland et al. Harm Reduction Journal           (2025) 22:75 

Background
Illicitly manufactured synthetic opioids comprise an 
array of synthetic analogs, including novel synthetic 
opioids (NSO; e.g., nitazenes) and illicitly manufac-
tured fentanyl, and are typically of greater potency 
than opioids like heroin, with corresponding elevated 
toxicity risk [1, 2]. These substances have contributed 
to hundreds of thousands of deaths worldwide [3–6], 
particularly in North America [7]. In the United States, 
38,382 deaths involving ‘illegally-made fentanyls’ were 
recorded in 2022 [8], while in Canada, 82% of opioid 
related overdoses in 2023 involved fentanyl and/or fen-
tanyl analogues, increasing by 44% since 2016 when 
national surveillance began [9]. In response to this 
public health crisis, community-based organisations in 
both countries began distributing fentanyl test strips 
(FTS) so that people who use drugs could test their 
substances for the presence of fentanyl and/or fentanyl 
analogues. These commercially available test strips have 
been designed to detect fentanyl, related analogues and 
their metabolites in urine (post-consumption), however 
can be used off-label to test drug samples and residue 
(pre-consumption) [10]. The results of studies examin-
ing distribution of FTS in this context show high con-
sumer acceptability of such a strategy, as well as the 
potential to result in changes to drug use behaviour 
[11–15]. To-date, there are no studies which have expli-
cltly examined the distribution of take-home nitazene 
test strips, likely due to the fact that nitazenes are a 
more recent and emerging public health concern, with 
the strips first made commercially available in 2024.

It cannot be assumed that findings regarding the 
acceptability of take-home FTS are transferrable to coun-
tries where fentanyl, or other NSO, adulteration and 
harms have not been widely documented, and where 
there may subsequently be less of a perceived ‘need’ for 
such initiatives among people who use drugs [16]. Aus-
tralia has not yet witnessed the same magnitude of over-
doses related to illicitly manufactured synthetic opioids: 
between 2000 and 2021, 31 NSO-related deaths were 
identified [17], while 5% of all fentanyl-related deaths 
were attributable to fentanyl analogues and/or illicitly 
manufactured fentanyl [18]. There is, however, evidence 
of an emerging risk to public health in Australia, with 
an increasing number of public health alerts regarding 
NSO-adulterated products [19], and large documented 
seizures of illicitly manufactured fentanyl and nitazenes 
[e.g., 20, 21]. Further, there is widespread concern that 
the reduction in opium production in Afghanistan may 
result in an increase of synthetic opioids in international 
markets [22], including Australia. Thus, it is of criti-
cal importance that Australia is prepared to respond if 
harms escalate.

Despite studies from North America demonstrating 
that take-home immunoassay strips are are a potentially 
scalable and low-cost response to the public health threat 
of undetected opioids, there is no routine provision of 
fentanyl or other immunoassay strips in Australia. Some 
harm reduction services do provide fentanyl test strips 
free of charge, but this is done on an ad-hoc basis, with 
‘transaction’ limits applied by some services (e.g., can 
order FTS online free of charge, but can only order one 
‘test kit’ which includes two FTS and a postage charge 
applies). Further, there are few Australian studies that 
have explicitly examined take-home ummonassay strips 
as an option. Three studies used FTS to test the urine 
of clients entering supervised injecting facilities [16, 23, 
24], one of which documented concerns about low con-
sumer interest and testing fatigue among staff and clients 
of supervised injecting facilities [16]. However, to-date, 
there remain no studies which have assessed the use of 
FTS to test drug samples/residue, or the distribution of 
take-home FTS. Providing the option for people to test 
their substances prior to consumption carries clear harm 
reduction benefits compared to testing their urine post 
consumption. Further, distributing take-home FTS or 
other immunoassay strips via drug treatment or nee-
dle syringe program settings, as has been done in North 
America, has the potential to increase the accessibility of 
this harm reduction initiative.

The provision of drug checking services, whereby drug 
samples are received and tested, with results dissemi-
nated back to the client alongside tailored education [25], 
is another potential response option to the public health 
threat of illicitly manufactured synthetic opioids. These 
services are particularly important given the increas-
ing fluidity and complexity of drug markets, with much 
of the concern about illicitly manufactured synthetic 
opioids in Australia shifting from fentanyl to nitazenes. 
Currently, more sophisticated technology (e.g., gas chro-
matography–mass spectrometry) is needed for reliable 
detection of a range of illicitly manufactured synthetic 
opioids, which is only available via (some) drug checking 
services. In Australia, drug checking services are avail-
able at certain events (e.g., festivals) and there are cur-
rently four fixed site drug checking services operating in 
Canberra, Sydney, Brisbane, and the Gold Coast. Some 
Australian studies have examined design features of a 
drug-checking service that would be feasible, attractive 
and likely to be used by Australian festival and nightlife 
attendees [26], yet there remains limited research on the 
acceptability of such services among those most likely to 
be exposed to illicitly manufactured synthetic opioids. 
One Australian study found that, among a sentinel sam-
ple of people who inject drugs, 75% would be willing to 
use a fixed site drug checking service [27], while a survey 
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of clients entering supervised injecting facilities (n = 34) 
found that 26% would be ‘highly likely’ to get their drugs 
checked without a research payment, if the test was con-
ducted before using, and 42% would be ‘highly likely’ if 
the test was after using. However, more specific details 
about preferred service design features among such pop-
ulations remain limited.

This study will address these knowledge gaps by exam-
ining the following among a sample of people who use 
heroin in Sydney, Australia:

(1) The acceptability of, and behavioural outcomes 
associated with, take-home FTS.

(2) Support for, and preferences regarding, drug check-
ing services.

While aim 1 relates specifically to FTS, we believe the 
findings will generate important learnings that can be 
applied to the emerging threat of other illicitly manufac-
tured synthetic opioids (e.g., nitazenes), and the potential 
take-home distribution of other immunoassay strips.

Methods
Study design and participants
Participants were recruited from Rankin Court Treat-
ment Centre, a public opioid treatment program, and 
Kirketon Road Centre, a harm reduction based primary 
health care service for people who use drugs. Both ser-
vices are located in Sydney, Australia, within close prox-
imity (i.e., < 1  km) to the Sydney Medically Supervised 
Injecting Centre. Eligibility criteria comprised: (i) being 
18 years or older; (ii) any heroin use in the past 6 months, 
(iii) consent to participate in a naloxone training program 
(or engagement in naloxone training in the previous 
2  years); and (iv) consent to provide contact details (to 
allow follow-up). Eligibility criterion (iii) was included to 
mitigate the risks associated with a false negative result, 
with participants also informed that fentanyl or fentanyl 
analogues may still be present in a sample despite a nega-
tive test strip result.

Eligible participants attended a short training session, 
delivered by health care workers at each of the services 
(authors MS, RG and ES), on how to use FTS to test their 
drug solution/residue, and how to interpret the results 
(see Appendix A for further details). Upon completion 
of the training, participants received 10 BTNX Rapid 
Response™ single-use immunoassay FTS, as well as writ-
ten and visual materials on how to use and interpret 
the test strips. All participants also received take-home 
naloxone, as well as general overdose information (see 
Appendix A) and were reimbursed 10AUD for this ini-
tial training and provision of contact and demographic 
information.

Four weeks after receiving the FTS, participants were 
contacted via their preferred method of contact (text, 
call, email) to schedule a follow-up survey. The follow-up, 
face-to-face survey was conducted by a Research Assis-
tant and took approximately 20–30  min to complete, 
with participants reimbursed 50AUD.

All information disclosed was anonymous and con-
fidential. Ethical approval was granted by South East 
Sydney Local Health District Human Research Ethics 
Committee (2019/ETH13776), with the project registered 
as a clinical trial with the Australian New Zealand Clini-
cal Trials Registry and the Therapeutic Goods Admin-
istration (ACTRN12620000872932 and FYLAUS001, 
respectively). Findings are reported according to the 
STROBE checklist (see Appendix B).

Measures
The full baseline and follow-up surveys are provided in 
Appendix C, with the surveys conducted between July 
2020 and July 2021.

Baseline survey
Participants were asked basic demographic informa-
tion (i.e., age, gender identity), drug use information (i.e., 
frequency of injection/use in past month, which drugs 
used), as well as whether they suspect previous drugs 
they’ve consumed had been adulterated with fentanyl 
and whether they were concerned about fentanyl adul-
teration. After completion of the short training session, 
participants were also asked whether they felt confident 
using and interpreting the results of the test strips.

Follow‑up survey
At the follow-up survey, participants were asked whether 
they had used any of the 10 FTS they had been given. 
Participants who had not used all, or any, of the FTS were 
asked why not. Those who reported yes were then asked 
a series of questions about how many strips they used, 
what drugs they tested, where they were, and what the 
reported results were.

Participants who reported receiving a positive result 
for fentanyl were asked whether this changed the way 
they used the tested substance, while participants who 
had not received a positive result (or had not used the 
test strips) were asked what they think they would have 
done had they received a positive detection.

Participants were also asked about their willingness to 
use other drug checking services, including whether they 
would be willing to provide a sample of their drugs for 
testing, as well as how long they would be willing to wait 
for the results, where they would like these services to be 
located, and if/how they would like to receive drug alerts. 



Page 4 of 22Sutherland et al. Harm Reduction Journal           (2025) 22:75 

Participants were also asked what concern/s, if any, they 
may have about drug checking.

Analysis
Data were analysed using SPSS (Version 27) and are 
reported descriptively, presented as a valid percent.

Results
A total of 80 participants completed the baseline survey: 
two participants were later found to be ineligible (i.e., had 
not used heroin in past 6 months), resulting in total sam-
ple of 78. Of these, 92% (n = 72) completed the follow-up 
survey (5 unable to be contacted, 1 deceased).

Sample characteristics
Of the baseline sample (n = 78), the median age was 43 
(IQR: 39–49; range: 21–63) and 64% (n = 50) identified 
as male, 33% (n = 26) as female and 3% (n = 2) as non-
binary or gender fluid. Approximately one-third (35%; 
n = 26) reported using heroin once a day or more in the 
past month, 58% (n = 45) had ever intentionally used fen-
tanyl, 71% (n = 53) had ever experienced an opioid over-
dose (16% [n = 12] in past year) and 12% (n = 9) reported 
previous engagement with drug checking (7% [n = 5] in 
past year), either using a drug testing kit or drug check-
ing service.

Among those who answered, 68% (n = 43/63) sus-
pected that they had previously consumed drugs adulter-
ated with fentanyl, and 76% (n = 56/74) reported being 
concerned about their drugs being contaminated with 
fentanyl.

Aim 1: consumer acceptability
Uptake and details of use
Among those who completed the follow-up survey 
(n = 72), most (81%, n = 58) had used at least one test 
strip by the time of follow-up, using a median of 6 strips 
(range 1–10) (Table 1).

Among those who had used a test strip (n = 58), almost 
all (95%, n = 55) reported using the strips to test heroin 
samples, and 29% (n = 17) to test methamphetamine. The 
majority reported using the strips in their own home 
(83%, n = 48), with smaller numbers using them at some-
one else’s home (17%, n = 10) or at the Medically Super-
vised Injecting Centre (MSIC; 14%, n = 8). Four-fifths 
(81%, n = 47) reported that they were with other people 
from their social network at the time of using the strips, 
and 14% (n = 8) reported that a health professional was 
present (i.e., those who injected at MSIC). Approximately 
one-third (35%; n = 20) reported being alone on at least 
one of the occasions they used the strips.

A total of 342 strips were used, representing 48% 
of the FTS given to participants who completed the 

follow-up survey (n = 720), with an additional 72 (10%) 
reported as being given away to other people. Of the 
342 strips used, 269 (79%) returned a self-reported neg-
ative result, 56 (16%) a positive result and 15 an invalid 
result. These results were self-reported by participants 
and were not analytically verified.

The main reason/s that participants gave for not using 
all, or any, of their strips (n = 60) was that they did not 
have them on them at the time of use (e.g., consum-
ing the drug at someone else’s place, but strips were at 
home) (22%; n = 17) or they forgot they had them (20%; 
n = 12). One-third (33%; n = 20) reported that they had 
injected substances < 10 times since their baseline sur-
vey (i.e., had strips left over despite using a test every 
time they injected).

Table 1 Uptake of fentanyl test strips, self-reported results, and 
context of use

# One participant could not remember all of their results, so were excluded from 
analysis. ^Responses options endorsed by ≤ 5 participants are not presented; 
multiple responses could be selected

N = 72

Used at least one FTS by time of follow-up survey % (n) 81 (58)

Among those who reported use of FTS (n = 58)
Self-reported result/s % (n) N =  57#

 At least one positive result 44 (25)

 At least one negative result 97 (55)

At least one invalid result 12 (7)

Median number of FTS used (IQR) 6 (4–8)

Total number of FTS used 342

 Negative 269

 Positive 56

 Invalid 15

 Don’t know 2

Total number of FTS given away 72

Substances tested^ % (n) N = 58

 Heroin 95 (55)

 Methamphetamine 29 (17)

Location of testing^ % (n) N = 58

 Own home 83 (48)

 Someone else’s home 17 (10)

 Medically Supervised Injecting Centre 14 (8)

Who with when used FTS^ % (n) N = 58

 Friend/partner/peer/relative/acquaintance 81 (47)

 Alone 35 (20)

 Health professional 14 (8)

Why did not use any/all FTS^ % (n) N = 60

 Number of strips exceeded number of times injected 33 (20)

 Didn’t have them on me when using 22 (17)

 Forgot I had them 20 (12)

 Gave the rest away 10 (6)
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Perception of strips
Of those who had used the strips and responded, most 
viewed the strips favourably, reporting that would con-
tinue using the strips (95%; n = 54/57) if they were free 
to access, and that they would recommend them to their 
peers (97%; n = 56/58).

At both baseline and follow-up survey, the vast major-
ity of participants were confident in their ability to both 
use the strips, and to interpret the results (see Fig. 1).

Behavioural outcomes
Of those who reported a positive fentanyl detection using 
the test strips (n = 25), 48% (n = 12) reported that they 
used less than they otherwise would have or started with a 
smaller amount. An additional 60% (n = 15) reported shar-
ing this information with peers and/or health profession-
als, and 40% (n = 10) told their dealer/supplier. Notably, 

one-fifth (20%; n = 5) reported using the test after they had 
already consumed the substance (this accounts for some of 
those who reported ‘using as originally intended’).

Notably, these self-reported behaviours cover multiple 
occasions of use, and may have changed over time. For 
example, one participant reported that after their first 
positive detection they consumed the substance anyway 
and overdosed. For each of the subsequent positive detec-
tions they self-reported that they disposed of the drugs.

Participants who had not received a positive result (or 
had not used the test strips) were asked what they think 
they would have done had they received a positive detec-
tion. Among these participants (n = 45), 53% (n = 24) 
reported that they thought they would use less or start 
with a smaller amount, while 27% (n = 12) reported they 
would use as originally intended. Approximately one-
quarter (29%; n = 13) reported that they would tell their 

Fig. 1 Confidence in ability to use, and interpret the results of, fentanyl test strips. Note: Data labels suppressed for infrequently endorsed (n ≤ 5) 
response options
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dealer/supplier and 24% (n = 11) reported they would tell 
others (Fig. 2).

As noted above, one person reported overdosing after 
consuming a substance that had tested positive for fen-
tanyl. No participants reported overdosing after consum-
ing a substance that had tested negative or invalid.

Aim 2: support for drug checking services
Among those who completed the follow-up survey, the 
majority (93%, n = 67) reported that they would like to be 
able to access a drug checking service to have the con-
tents and/or purity of their substances tested.  Of these 
participants, 99% (n = 66) reported that they would like 
to be able to check purity of their substances and 93% 
(n = 62) reported that would like to test the entirety of 
the contents: the majority (97%, n = 65) reported that it 
would be acceptable to give up a pinhead’s amount of 
drug for the test to be undertaken (Table 2).

How long people would be willing to wait for results 
varied considerably. If the testing were conducted in-
person (n = 67), people most commonly reported being 
willing to wait between 5 and 15 (27%; n = 18) and 16–29 
(24%; n = 16) minutes. The majority of participants 
reported that they would not post in a substance for test-
ing, although one-in-five (18%; n = 12) reported that they 
would be willing to wait 1–2 days for the results (Table 2).

Among those who would like to be able to access a 
drug checking service (n = 67), the majority reported 
that they would feel most comfortable getting their 
drugs tested at a supervised injecting facility (73%; 
n = 48), followed by a Needle and Syringe Program 
(53%; n = 35). Almost all (99%; n = 66) participants 
reported that they would like to receive a drug alert 
from a drug checking service if a public health threat 
was detected, mostly via SMS (76%; n = 51).

Among those who reported a desire to be able to 
access drug checking services (n = 67), most reported 
that they had no concerns about accessing such ser-
vices (60%; n = 40), although approximately two-fifths 
(37%; n = 25) reported concerns about the potential to 
be targeted by police. Few (n < 5) participants nomi-
nated any of the remaining pre-defined concerns (i.e., 
giving up some of the drug for testing; time spent wait-
ing for results; lack of access; incorrect results; drug 
dealers using it as a quality control measure), although 
12% (n = 8) identified some other concerns—these were 
predominantly concerns about confidentiality.

Discussion
This is the first study to examine acceptability of take-
home fentanyl test strips in the Australian context. 
Consistent with international studies [11–15], we found 

Fig. 2 Behavioral changes after receiving a self-reported, or hypothetical, positive detection for fentanyl *Was derived from the ‘other’ response 
option. Note: people could endorse multiple responses. ‘Used less’ incorporates ‘used less than originally intended’, ‘went slower’ and ‘consumed 
a tester (i.e. started with a smaller amount to see what it was like)’
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high uptake of FTS, as well as high willingness to con-
tinue using the test strips, if they were free to access, 
and to recommend to their peers. Further, of those who 
reported a positive fentanyl detection, approximately 
half reported using less than they otherwise would 
have or starting with a smaller amount. This is consist-
ent with studies of both take-home fentanyl test strips 
[28] and festival-based drug checking services [29, 30], 
which demonstrate changes in behaviour in response 
to drug checking results across a broad spectrum of 

people who use drugs. Although a small sample, these 
findings lend support to the growing evidence base 
that people who use drugs want objective information 
about the contents and/or purity of their drugs, and 
will change their behaviour accordingly, challenging the 
persistent narrative that people who inject drugs are 
‘irresponsible’ with their health [31].

However, despite high acceptability of FTS, the high 
proportion of self-reported positive results led to con-
cerns among the research team about potential misin-
terpretation of the results (see Appendix A for further 

Table 2 Support and preferences for drug checking services

^Responses options endorsed by ≤ 5 participants are not presented (note: this not applied where response options are cumulative). #Note: Only one participant 
reported they would not like to receive drug alerts

N = 72
% (n)

Would like to able to access a drug checking service 93 (67)

Among those who would like to be able to access a drug checking service (n = 67):
Willingness of give up a pinhead’s worth of drug for testing 97 (65)

Type of testing^ N = 67

All contents (psychoactive and non-psychoactive) 93 (62)

Purity 99 (66)

Preferred location of drug checking service^ N = 66

Supervised injecting centre 73 (48)

Needle & Syringe Program 53 (35)

Drug treatment service 23 (15)

Pharmacy 14 (9)

Length of time willing to wait for results
In-person N = 67

< 5 min 15 (10)

5–15 min 27 (18)

16–29 min 24 (16)

30–59 min 9 (6)

1 h or more 8 (5)

1–2 days (e.g., confirmation testing) 9 (6)

3–7 days (e.g., confirmation testing) 9 (6)

Via post N = 67

 < 24 h 2 (1)

1–2 days 18 (12)

3–7 days 6 (4)

 > 7 days 8 (5)

Would not post in my substances 67 (45)

Preferred way to receive drug alerts from drug checking service^# % (n) N = 67

SMS/text message 76 (51)

Nurses/workers at health services/clinics/Medically Supervised Injecting Centre 34 (23)

Email 22 (15)

Phone call 22 (15)

Peer workers 18 (12)

Social media 13 (9)

Traditional media (e.g., newspaper, television) 12 (8)
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information). That is, while participants self-reported 
high confidence in being able to interpret the results of 
FTS, two-fifths self-reported receiving at least one posi-
tive detection for fentanyl (56 total detections in total; 
16% of samples tested). This was considerably higher 
than expected, with other studies showing rare identifi-
cation of fentanyl adulterated substances in the Austral-
ian market [16, 23]. Upon investigation, it was found that 
the second line on the test strip (which indicates that fen-
tanyl has not been detected) can be very faint, an issue 
that has since been identified in a number of studies [16, 
24]. There were also anecdotal reports from participants 
that they found it counterintuitive that one line indicated 
a positive detection, with the inverse being the case for 
many other test strips (e.g., pregnancy test strips, rapid 
antigen tests). Given the self-reported results in the 
current study were not analytically verified, we cannot 
conclusively state whether test results were being misin-
terpreted, however we suspect that this may have been 
the case, in at least some situations.

A number of limitations associated with BTNX Rapid 
Response™ FTS have emerged since this study was under-
taken, which may further explain the high proportion of 
positive results reported in the current study. Specifically, 
studies have found that when non-fentanyl drugs and 
adulterants are present in high concentrations, BTNX 
Rapid Response™ FTS can give a false positive result, and 
additionally the presence of certain drugs (e.g., MDMA, 
methamphetamine) can generate false positive readings 
[32]. The latter of these findings is particularly concerning 
given the increasingly complex fentanyl market in North 
America, with most of the fentanyl detections in the 
United States including stimulants [33]. Another study 
of four different brands of commercially available FTS 
(including BTNX Rapid Response™) found that results 
were highly concentration dependent, such that the 
authors categorised a faint second line as ‘slightly’ posi-
tive (rather than negative) [34]. It has subsequently been 
recommended that positive detections from fentanyl test 
strips are analytically verified [16, 24], however this may 
not feasible in the context of self-testing (i.e., confirma-
tory analyses, conducted via gas chromatography–mass 
spectrometry, is not routinely available across Australia).

Combined, these findings indicate further work is 
required to enhance test interpretation if BTNX Rapid 
Response™ FTS are to be more broadly distributed in a 
take-home capacity, particularly in countries where there is 
not widespread fentanyl adulteration. That is, in countries 
where there is widespread fentanyl adulteration, the cur-
rent limitations of FTS are arguably outweighed by the pub-
lic health threat posed by adulterated substances. However, 
in countries where adulteration is low, the possibility that 
high rates of false positives will result in broader distrust of 

drug checking technologies arguably outweighs the benefit 
of providing FTS. While some of above limitations have 
been documented in other brands of FTS [e.g., 34, 35], it 
is unknown if these limitations apply to all brands, or to 
immunoassay strips which test for other types of illicitly 
manufactured synthetic opioids. However, given that some 
of the test strips (e.g., nitazene test strips) are produced 
by the same manufacturer (i.e., BTNX), we would suggest 
that similar studies need to be undertaken to test for reli-
ability and cross-reactivity with a range of substances and 
concentrations, and to ensure that those using these strips 
are provided with the appropriate information to allow for 
accurate interpretation of results. Further, we would urge 
efforts to improve the sensitivity of these immunoassay 
strips, and where possible to improve processes to over-
come these potential limitations. Indeed, if it were not for 
limitations with the strips themselves, we believe that our 
findings provide support for the widespread roll-out of a 
range of take-home immunoassay strips.

These limitations could partially be overcome via for-
mal drug checking services, provided by appropriately 
trained staff, and with more sophisticated technolo-
gies. Indeed, we found that the majority of participants 
expressed a desire to be able to access drug checking ser-
vices to test their drugs for both content and purity and 
were willing to provide a small amount of their drugs for 
such testing to occur. This is consistent with broader sur-
veys of people who inject drugs, which found that 75% of 
participants reported they would use drug checking ser-
vices, if available [27], although it remains unclear how 
often such populations would be willing to use these 
services given their generally high frequency of inject-
ing drug use [16]. Notably, being targeted by police was 
a common concern reported by participants. This is a 
consistent theme across many studies [36], highlighting 
the importance of services being able to operate without 
fear of disruption from the police. Indeed, it has been 
argued that a policy environment consisting of transpar-
ent support for drug checking services, including from 
high-level police ‘champions’, is necessary to facilitate the 
mechanisms of wider public support and increase per-
ceived legitimacy of drug checking services [36].

As noted previously, Australia now has four fixed site 
drug checking services, all of which are operating either at 
Needle and Syringe Programs (NSP), or in collaboration 
with organisations running NSPs, and at supervised inject-
ing facilities: this aligns with the preferred locations iden-
tified by participants in the current study. However, these 
services remain limited in scope (e.g., the service in Sydney 
is a pilot, which will test samples for up to 100 participants) 
and are only available in three out of eight jurisdictions. 
Further, many NSO can only be detected by more com-
plex testing approaches (e.g., gas chromatography–mass 
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spectrometry), which is expensive and can take days to 
return a result [37]. This may not be acceptable to certain 
people who use drugs, with only one-in-five participants in 
the current study reporting that they would be willing to 
wait a few days for confirmatory testing.

Indeed, no  single instrument can achieve all of the 
objectives of drug checking [37], and multi-instrument 
approaches will likely be required to effectively respond 
to the potential threat of illicitly manufactured synthetic 
opioids. This must occur alongside other established 
(e.g., naloxone, opioid agonist therapy) responses to opi-
oid overdose [38], although it has been argued that such 
interventions are being compromised by the increasing 
complexity and polysubstance profile of drug markets 
[39]. Indeed, drug-checking services are constantly play-
ing ‘catch-up’ with the emergence of novel psychoactive 
substances. Thus, new policy options, such as the provi-
sion of pharmaceutical grade substances [i.e., ‘safer sup-
ply’; 40], also need to be considered when assessing our 
preparedness to respond to the public health threat of 
illicitly manufactured synthetic opioids.

Limitations
This pilot study comprised a small sample of people who 
use heroin in Sydney, and our findings cannot be consid-
ered representative of all people who use/inject heroin. 
Further, findings could be influenced by selection bias, 
with most participants reporting that they suspected that 
they had previously consumed fentanyl-adulterated sub-
stances and/or that they were concerned about fentanyl 
adulteration at the time of the survey. This could have 
resulted in higher consumer acceptability of both FTS, and 
drug checking more broadly, than would be otherwise be 
the case. We used a brand of FTS currently available and 
easily accessible in Australia. However, we do not know if 
the issues of test interpretation would apply should a dif-
ferent product be used. Further, the study was conducted 
during COVID, but before the widespread use of Rapid 
Antigen Tests (RATs): it is possible that the subsequent 
roll-out, and widespread use, of RATs has increased famil-
iarly with, and confidence using, other immunoassay strips 
such as FTS. Finally, the results of the fentanyl test strips 
were self-reported and were not analytically verified, and 
we were unable to assess results by substance type. How-
ever, it was not the purpose of this study to assess the 
accuracy of these strips, but rather to examine uptake and 
willingness to utilise them in a take-home context.

Conclusion
Exposure to illicitly manufactured synthetic opioids pre-
sent a serious public health concern, with take-home test 
strips and drug checking services potential responses 

to this emerging threat. We found that there was high 
acceptability of take-home FTS among people who use 
heroin, as well as a desire to be able to access drug check-
ing services. Further, of those who reported a positive 
fentanyl detection, approximately half reported using less 
than they otherwise would have or starting with a smaller 
amount. There are, however, concerns about the poten-
tial for BTNX Rapid Response™ FTS to generate ‘false 
positives’, and further work is needed to validate reliabil-
ity of other immunoassay strips and, where possible, to 
provide immunoassay strips that overcome these limita-
tions. Indeed, if it were not for potential limitations of the 
strips themselves, we believe that our findings provide 
support for the widespread roll-out of a range of take-
home immunoassay strips.

Appendix

A. Training, and materials provided
Participants were required to watch two short videos, 
with authors MS, ES, or RG available to answer any ques-
tions that emerged throughout. Participants were able to 
ask for a demonstration of FTS if they were still uncer-
tain how to use them (i.e., using water), however this was 
done on an ad hoc basis. The first of the videos is avail-
able here: https:// www. youtu be. com/ watch?v= gIovA 
AV- Amg (note: this was edited to start from ~ 1.13 m and 
finish at ~ 3.45 m, and was overlayed with text explaining 
US-centric language—i.e., ‘cooker = spoon’). The second 
video has since been removed from YouTube, however, 
can be provided upon request. Briefly, the first video 
showed how to test residue, whereas the second showed 
how to test drug solutions (i.e., a small sample of the drug 
mixed with water).

These videos were shown to ~ 6 members of the KRC 
consumer reference group prior to the study com-
mencing, to ensure that they were fit for purpose and/
or to determine whether a new video should be devel-
oped (individuals reimbursed 40AUD). It was originally 
intended that only one video would be used for the cur-
rent study, however there was consensus from the group 
that it would be useful to show both videos, particularly 
given that they were fairly short (~ 2 to 3 min each) and 
covered slightly different methods of testing. It was deter-
mined that there was no need to develop a new video 
explaining how FTS are used and interpreted.

The FTS came with their own brochure and prod-
uct inserts, however, to facilitate ease of interpretation 
the following materials were also provided (these align 
with those provided in https:// doi. org/https:// doi. org/ 
10. 1016/j. drugpo. 2018. 09. 009, however were adapted 

https://www.youtube.com/watch?v=gIovAAV-Amg
https://www.youtube.com/watch?v=gIovAAV-Amg
https://doi.org/
https://doi.org/10.1016/j.drugpo.2018.09.009
https://doi.org/10.1016/j.drugpo.2018.09.009
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slightly to ensure that they were appropriate for the Aus-
tralian context e.g., ‘999’ changed to ‘000’):

Once concerns emerged about results being poten-
tially misinterpreted*, participants were also shown the 
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following photos to illustrate variation in the faintness of 
the second line:

*Note: These concerns emerged after the first three 
follow-up surveys were completed, with all three par-
ticipants reporting positive detections (in roughly half 
of the samples they tested). RS emailed the research 
team on 24 August 2020 to notify them of these results, 
and to determine if anyone was aware of similar reports 
(e.g., from clients attending the two recruitment sites, 
or from emergency departments (NE is the Clinical 
Director of the Alcohol and Drug Service at St Vincent’s 
Hospital Sydney)). RS also contacted colleagues at Syd-
ney’s Medically Supervised Injecting Centre. No indi-
cations of fentanyl adulterated products (e.g., overdose) 
were noted. After examining the FTS that some par-
ticipants had brought back, it was observed that very 
faint second lines were present (although results were 
no longer valid due to being weeks old). Combined, this 
led to suspicions that some results were being misinter-
preted, and the training provided to participants was 
subsequently updated in late August/early September 
2020.

B. STROBE Checklist

Item No Recommendation Checked

Title and abstract 1 (a) Indicate 
the study’s design 
with a commonly 
used term in the title 
or the abstract

✓

(b) Provide 
in the abstract 
an informative and bal-
anced summary of what 
was done and what 
was found

✓

Introduction

Background/rationale 2 Explain the scientific 
background and ration-
ale for the investigation 
being reported

✓

Objectives 3 State specific objectives, 
including any prespeci-
fied hypotheses

✓

Methods

Study design 4 Present key elements 
of study design early 
in the paper

✓
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Item No Recommendation Checked

Setting 5 Describe the setting, 
locations, and relevant 
dates, including peri-
ods of recruitment, 
exposure, follow-up, 
and data collection

✓

Participants 6 (a) Cohort study—Give 
the eligibility crite-
ria, and the sources 
and methods of selec-
tion of participants. 
Describe methods 
of follow-up

✓

Case–control study—
Give the eligibility 
criteria, and the sources 
and methods of case 
ascertainment 
and control selection. 
Give the rationale 
for the choice of cases 
and controls

Cross-sectional study—
Give the eligibility 
criteria, and the sources 
and methods of selec-
tion of participants

(b) Cohort study—For 
matched studies, 
give matching criteria 
and number of exposed 
and unexposed

N/A

Case–control study—
For matched studies, 
give matching criteria 
and the number of con-
trols per case

Variables 7 Clearly define all 
outcomes, exposures, 
predictors, potential 
confounders, and effect 
modifiers. Give diagnos-
tic criteria, if applicable

✓

Data sources/measure-
ment

8* For each variable 
of interest, give sources 
of data and details 
of methods of assess-
ment (measurement). 
Describe comparability 
of assessment methods 
if there is more than one 
group

✓

Bias 9 Describe any efforts 
to address potential 
sources of bias

✓

Study size 10 Explain how the study 
size was arrived at

N/A

Quantitative variables 11 Explain how quantita-
tive variables were 
handled in the analyses. 
If applicable, describe 
which groupings were 
chosen and why

✓

Item No Recommendation Checked

Statistical methods 12 (a) Describe all statisti-
cal methods, includ-
ing those used to con-
trol for confounding

✓

(b) Describe any meth-
ods used to examine 
subgroups and interac-
tions

✓

(c) Explain how missing 
data were addressed

✓

(d) Cohort study—If 
applicable, explain 
how loss to follow-up 
was addressed

✓

Case–control study—If 
applicable, explain 
how matching 
of cases and controls 
was addressed

Cross-sectional study—If 
applicable, describe 
analytical methods tak-
ing account of sampling 
strategy

(e) Describe any sensi-
tivity analyses

N/A

Participants 13* (a) Report numbers 
of individuals at each 
stage of study—eg 
numbers potentially 
eligible, examined 
for eligibility, confirmed 
eligible, included 
in the study, completing 
follow-up, and analysed

✓

(b) Give reasons for non-
participation at each 
stage

✓

(c) Consider use 
of a flow diagram

N/A

Descriptive data 14* (a) Give characteristics 
of study participants (eg 
demographic, clinical, 
social) and informa-
tion on exposures 
and potential confound-
ers

✓

(b) Indicate num-
ber of participants 
with missing data 
for each variable 
of interest

✓

(c) Cohort study—Sum-
marise follow-up time 
(eg, average and total 
amount)

N/A
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Item No Recommendation Checked

Outcome data 15* Cohort study—Report 
numbers of outcome 
events or summary 
measures over time

N/A

Case–control study—
Report numbers in each 
exposure category, 
or summary measures 
of exposure

N/A

Cross-sectional study—
Report numbers of out-
come events or sum-
mary measures

✓

Main results 16 (a) Give unadjusted esti-
mates and, if applicable, 
confounder-adjusted 
estimates and their 
precision (eg, 95% 
confidence interval). 
Make clear which con-
founders were adjusted 
for and why they were 
included

N/A

(b) Report category 
boundaries when con-
tinuous variables were 
categorized

✓

(c) If relevant, consider 
translating estimates 
of relative risk into abso-
lute risk for a meaning-
ful time period

N/A

Other analyses 17 Report other analyses 
done—eg analyses 
of subgroups and inter-
actions, and sensitivity 
analyses

N/A

Discussion

Key results 18 Summarise key results 
with reference to study 
objectives

✓

Limitations 19 Discuss limitations 
of the study, tak-
ing into account 
sources of potential 
bias or imprecision. 
Discuss both direction 
and magnitude of any 
potential bias

✓

Interpretation 20 Give a cautious overall 
interpretation of results 
considering objectives, 
limitations, multiplic-
ity of analyses, results 
from similar studies, 
and other relevant 
evidence

✓

Generalisability 21 Discuss the generalis-
ability (external validity) 
of the study results

✓

Other information

Item No Recommendation Checked

Funding 22 Give the source 
of funding and the role 
of the funders 
for the present study 
and, if applicable, 
for the original study 
on which the present 
article is based

✓

*Give information separately for cases and controls in 
case–control studies and, if applicable, for exposed and 
unexposed groups in cohort and cross-sectional studies.
Note: An Explanation and Elaboration article discusses 

each checklist item and gives methodological background 
and published examples of transparent reporting. The 
STROBE checklist is best used in conjunction with this 
article (freely available on the Web sites of PLoS Medi-
cine at http:// www. plosm edici ne. org/, Annals of Internal 
Medicine at http:// www. annals. org/, and Epidemiology at 
http:// www. epidem. com/). Information on the STROBE 
Initiative is available at www. strobe- state ment. org.

C. Surveys
Baseline survey.

1. How old are you? _____ years.
2. Which of the following best describes your gender 

identity? 

0 Female

1 Male

2 Non-binary/gender fluid

3 Different identity. Specify: ______

97 Don’t know

98 Refuse to answer

3. During the last month approximately how often 
did you inject drugs? 

0 Not in the last month

1 Monthly

2 Fortnightly

3 Weekly

4 More than once a week

5 Once a day

6 More than once a day

97 Don’t know

98 Refuse to answer

4. During the last month approximately how often 
did you use heroin? 

0 Not in the last month

http://www.plosmedicine.org/
http://www.annals.org/
http://www.epidem.com/
http://www.strobe-statement.org
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1 Monthly

2 Fortnightly

3 Weekly

4 More than once a week

5 Once a day

6 More than once a day

97 Don’t know

98 Refuse to answer

5. What other illicit substances have you used in the 
past month? (Do NOT include substances that have 
been prescribed to you)

[Mark all that apply] 

1 Oxycodone (e.g. Endone, Oxycontin)

2 Morphine (e.g. MS Contin)

3 Methadone

4 Other opiates. Specify: ______

5 Methamphetamine

8 Cocaine

9 Pharmaceutical stimulants

10 Benzodiazepines

12 Cannabis

13 Other (specify)

6. Have you heard of fentanyl? 

0 No (skip to Q11)

1 Yes

97 Don’t know

7. Have you ever (intentionally) used fentanyl? 

0 No (skip to Q10)

1 Yes, but not in the past month

2 Yes, in the past month

97 Don’t know

8. Have you ever (intentionally) injected fentanyl? 

0 No

1 Yes, but not in the past month

2 Yes, in the past month

97 Don’t know

If yes, to past month use:
9. Thinking about your fentanyl use in the past 

month, was this prescribed to you, not prescribed, or 
both? 

0 Prescribed

1 Not prescribed

2 Both

97 Don’t know

98 Refuse to answer

If yes to Q6: Now we are going to ask you some 
questions about fentanyl. Please answer True, False or 
Don’t know for the next five questions

10.1. Fentanyl is an opioid 

0 False

1 True

97 Don’t know

10.2. Fentanyl is not as strong as heroin 

0 False

1 True

97 Don’t know

10.3. Fentanyl comes on more quickly than heroin 

0 False

1 True

97 Don’t know

10.4. A drug checking test can detect if fentanyl has 
been mixed with other drugs like heroin 

0 False

1 True

97 Don’t know

10.5. Someone is more likely to overdose when 
using fentanyl-laced drugs than when using drugs  
that aren’t laced with fentanyl 

0 False

1 True

97 Don’t know

Now I am going to read out a series of statements. 
Please answer strongly disagree, disagree, neutral, 
agree or strongly agree for the next four questions.

11. I enjoy using fentanyl 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R

11a. I am concerned about my drugs being contami-
nated with fentanyl 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R
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12. I suspect that drugs I’ve previously consumed 
have been contaminated with fentanyl 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R

13. I don’t care whether there are adulterants in my 
drugs 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R

13a. Getting value for money is more important 
than whether or not my drugs contain adulterants 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R

14. I would like to be able to detect if there is any 
fentanyl in my drugs before I take them 

Strongly disa-
gree

Disagree Neutral Agree Strongly agree DK/R

15. I would like to be able to detect other adulter-
ants (not just fentanyl) in my drugs before I take them 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R

Drug checking allows you to have your drugs tested 
to find out what is in your drugs and how strong they 
are. The next few questions are about your previous 
experiences with drug checking.

15. Have you or someone else ever tested the con-
tent and/or purity of your illicit drugs, using a drug-
testing kit or drug-checking service? 

0 No (skip to Q20)

1 Yes, but not in the last year

2 Yes, in the last year

97 Don’t know

98 Refuse to answer

16. The last time your illicit drugs were tested, using 
a drug-testing kit or drug-checking service, who did 
the testing? 

1 I did

2 Someone else did

97 Don’t know

98 Refuse to answer

17. Last time your illicit drugs were tested, what 
technology/service was used? 

1 Personal testing kit (e.g. colourmetric or reagent test). Specify: 
______

2 Face-to-face testing service (e.g., festival pill-testing service). Specify: 
______

3 Postal/online testing service (e.g., Energy Control, Ecstasy Data). 
Specify: ______

4 Testing strips (e.g. BTNX fentanyl strips or other immunoassay testing 
strips). Specify: _____

5 Other. Specify: ______

97 Don’t know

98 Refuse to answer

17a. Where were you the last time your drugs were 
tested using a testing strip? 

1 Medically Supervised 
Injecting Centre 
(MSIC)

2 Private Home

3 Somewhere else

18. Still thinking about the last time your illicit 
drugs were tested, using a drug-testing kit or drug-
checking service, what was the substance originally 
sold/given to you as? 

1 Heroin

2 Methamphetamine

3 Cocaine

4 Ketamine

5 LSD

6 MDMA

7 Unknown substance (i.e. purchased/
obtained as an unknown substance)

8 ‘Ground find’ (i.e. substance 
was found on the ground)

9 Other. Specify: ______________

97 Don’t know

98 Refuse to answer

19. The last time your illicit drug composition was 
tested, what did the test suggest it contained? 

1 Heroin

2 Fentanyl

3 Methamphetamine

4 Cocaine

5 Ketamine

6 LSD

7 MDMA

8 Unknown substance

9 NBOMe

10 PMA

11 N-ethyl-pentylone
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12 Other. Specify: _______

97 Don’t know

98 Refuse to answer

Thinking about harm reduction more broadly…
20. When you used heroin in the past month, did 

you do any of the following in an attempt to minimise 
potential harms?

[READ OUT ALL RESPONSES; MARK ALL THAT APPLY] 

0 None

1 Consumed a test dose (i.e. started 
with a smaller amount to see what 
it was like)

2 Smoked instead of injected

3 Used with someone else around

4 Used the drug somewhere safe (like 
where someone could find me)

5 Obtained/carried naloxone/Narcan

6 Avoided combining substances

7 Attended the Medically Supervised 
Injecting Centre (MSIC)

8 Asked dealer about strength/new 
batch

9 Other: Specify ___________

21. Have you ever experienced an opioid overdose? 

0 No

1 Yes, in the past year

2 Yes, but not in the past year

97 Don’t know

Note: these questions are to be asked following the 
FTS training.

Now I am going to read out a series of statements. 
Please answer strongly disagree, disagree, neutral, 
agree or strongly agree for the next four questions.

22. I am confident in my ability to use fentanyl test 
strips to find out if fentanyl is in my drugs 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R

23. I feel confident in my ability to read the results of 
the fentanyl test strips 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R

24. Which of the two videos that you just watched did 
you prefer? 

0 Video 1 (lady talking)

1 Video 2 (video 
with the hand/drawing)

2 Liked them both equally

97 Don’t know

98 Skip question

Follow-up survey
Participant ID
1. During the last month approximately how often 

did you inject drugs? 

0 Not in the last month

1 Monthly

2 Fortnightly

3 Weekly

4 More than once a week

5 Once a day

6 More than once a day

97 Don’t know

98 Refuse to answer

2. During the last month approximately how often 
did you use heroin? 

0 Not in the last month

1 Monthly

2 Fortnightly

3 Weekly

4 More than once a week

5 Once a day

6 More than once a day

97 Don’t know

98 Refuse to answer

3. What other illicit substances have you used in the 
past month? (do not include substances that have 
been prescribed to you)

[Mark all that apply] 

0 Fentanyl

1 Oxycodone (e.g. Endone, Oxycontin)

2 Morphine (e.g. MS Contin)

3 Methadone

4 Other opiates. Specify: ______

5 Methamphetamine

8 Cocaine

9 Pharmaceutical stimulants

10 Benzodiazepines

12 Cannabis

13 Other. Specify: ______________

4. Have you experienced an opioid overdose in the 
past month, since we last spoke to you? 
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0 No (skip to Q4b)

1 Yes

97 Don’t know (skip to Q4b)

4a. Did any of these overdoses occur after consum-
ing a substance that you had tested using the fenta-
nyl test strips? 

0 No (skip to 4b)

1 Yes

97 Don’t know (skip to 4b)

4ab. How many of these overdoses occurred after 
consuming a substance that tested positive for fenta-
nyl, meaning you only saw one line on the test strip? 
__

4ac. How many of these overdoses occurred after 
consuming a substance that tested negative for fen-
tanyl, meaning you saw two lines on the test strip? __

4ad. How many of these overdoses occurred after 
consuming a substance that produced an invalid 
result, meaning you saw no lines (or no control line) 
on the test strip? __

If Q4ac ≥ 0
4ae. The following question relates to the most 

recent overdose that occurred after consuming a sub-
stance that tested negative for fentanyl.

In your opinion, did the substance that you over-
dosed on contain fentanyl? 

0 No (skip to Q4b)

1 Yes

97 Don’t know (skip to Q4b)

4af. What makes you think that the substance that 
you overdosed on contained fentanyl? ______

4b. Have you overdosed on any other drug in the 
past month, since we last spoke to you? 

0 No (skip to Q4c)

1 Yes

97 Don’t know (skip to Q4c)

4ba. Did any of these overdoses occur after consum-
ing a substance that you had tested using the fenta-
nyl test strips? 

0 No (skip to 4c)

1 Yes

97 Don’t know (skip to 4c)

4bb. How many of these overdoses occurred after 
consuming a substance that tested positive for fenta-
nyl, meaning you only saw one line on the test strip? 
__

4bc. How many of these overdoses occurred after 
consuming a substance that tested negative for fen-
tanyl, meaning you saw two lines on the test strip? __

4bd. How many of these overdoses occurred after 
consuming a substance that produced an invalid 
result, meaning you saw no lines (or no control line) 
on the test strip? __

4be. The following question relates to the most 
recent overdose that occurred after consuming a sub-
stance that tested negative for fentanyl.

In your opinion, did the substance that you over-
dosed on contain fentanyl? 

0 No (skip to Q4c)

1 Yes

97 Don’t know (skip to Q4c)

4bf. What makes you think that the substance that 
you overdosed on contained fentanyl? _____

4c. Did you use any of the fentanyl test strips we 
gave you? 

0 No (skip to Q11)

1 Yes

5. What substances did you test using the fentanyl 
test strips? 

0 Heroin

1 Methamphetamine

2 Cocaine

3 MDMA

4 LSD

5 Other. Specify: ________

6. Where were you when you used the tests?
[Mark all that apply] 

0 Own home

1 Someone else’s home

2 Car

3 Public place (e.g. park, carpark)

4 Private venue (e.g. pub)

5 Other: Specify _________
97 Don’t know

98 Refuse to answer

7. Were you alone or with someone when you used 
the tests?



Page 18 of 22Sutherland et al. Harm Reduction Journal           (2025) 22:75 

[Mark all that apply] 

0 Alone

1 With friends/partner/
peers/relatives/acquaint-
ances

2 With dealer

3 With health professional

4 Other: Specify ________
5 Don’t know

8. Would you use the tests again, if they were free to 
access? 

0 No

1 Yes

97 Don’t know

9. Would you recommend the tests to peers? 

0 No

1 Yes

97 Don’t know

10. Of the 10 tests we gave you, how many tests did 
you use? ____

11. Of the 10 tests we gave you, how many did you 
give away to others? ____

12. How many tests were positive for fentanyl, mean-
ing you only saw one line on the test strip? ___

13. How many tests were negative for fentanyl, mean-
ing you saw two lines on the test strip? ___

14. How many tests produced an invalid result, 
meaning you saw no lines (or no control line) on the 
test strip? ___

If Q12 ≥ 1:
15. What did you do after you found out that your 

substance contained fentanyl?
[Mark all that apply] 

1 Used as originally intended (nothing 
different)

2 Used less than originally intended

3 Went slower

4 Consumed a tester (i.e. started 
with a smaller amount to see what 
it was like)

5 Smoked instead of injected

6 Used with someone else around

7 Used the drug somewhere safe (like 
where someone could find me)

8 Threw them out

9 Gave them away

10 Sold them

11 Got naloxone/Narcan

12 Told the dealer/supplier

13 Got money back from dealer/sup-
plier

14 Beat up dealer/supplier

15 Told other people who use 
the same dealer/supplier

16 Stopped going to that dealer/sup-
plier

17 Other: Specify _______________

If Q12 = 0:
16. If the test had detected fentanyl, what do you 

think you would have done?
[Mark all that apply] 

1 Used as originally intended (nothing different)

2 Used less than originally intended

3 Went slower

4 Consumed a tester (i.e. started with a smaller amount to see what it 
was like)

5 Smoked instead of injected

6 Used with someone else around

7 Used the drug somewhere safe (like where someone could find me)

8 Threw them out

9 Gave them away

10 Sold them

11 Got naloxone/Narcan

12 Told the dealer/supplier

13 Got money back from dealer/supplier

14 Beat up dealer/supplier

15 Told other people who use the same dealer/supplier

16 Stopped going to that dealer/supplier

17 Other: Specify ___________

If Q13 ≥ 1:
17. What did you do after receiving a negative test 

result? 

1 Used as originally intended (nothing different)

2 Used more than originally intended

3 Used less than originally intended

4 Used alone

5 Went slower

6 Consumed a tester (i.e. started with a smaller amount to see what it 
was like)

7 Smoked instead of injected

8 Used with someone else around

9 Used the drug somewhere safe (like where someone could find me)

10 Got naloxone/Narcan

11 Told the dealer/supplier

12 Told other people who use the same dealer/supplier

13 Other: Specify _______________
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If Q14 ≥ 1:
18. What did you do after receiving an invalid test 

result? 

1 Re-tested the substance using 
a new test strip

2 Used as originally intended (nothing 
different)

3 Used more than originally intended

4 Used less than originally intended

5 Used alone

6 Went slower

7 Consumed a tester (i.e. started 
with a smaller amount to see what 
it was like)

8 Smoked instead of injected

9 Used with someone else around

10 Used the drug somewhere safe (like 
where someone could find me)

11 Got naloxone/Narcan

12 Told the dealer/supplier

13 Told other people who use 
the same dealer/supplier

14 Other: Specify _______________

Only ask of those who answered < 10 to Q10.
19. Why did you not use any/all of the strips? (mark all 

that apply) 

0 Not concerned about the pres-
ence of fentanyl and/or fentanyl 
analogues

1 Lost the strips

2 Forgot I had them

3 Didn’t want to give up any of my 
drugs

4 Didn’t want to wait for the results

5 Other: Specify _
97 Don’t know

I am going to read out a series of statements. Please 
answer strongly disagree, disagree, neutral, agree or 
strongly agree for the next three questions.

20. I am confident in my ability to use fentanyl test 
strips to detect if fentanyl is in my drugs 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R

21. I feel confident in my ability to read the results 
of the fentanyl test strips 

Strongly disagree Disagree Neutral Agree Strongly agree DK/R

We are interested in getting some more feedback 
on the use of the strips (note: these are open-ended, 
qualitative questions).

23. Did you have any problems or issues using the 
strips? 

0 No (skip to Q25)

1 Yes

97 Don’t know

24. If yes, what were they? What got in the way of 
using the tests?

25. Is there anything that would make it easier to 
use the tests?

26. How was the training we gave you?
27. Is there anything about the tests or this pro-

cess that we are missing? What else should we know 
about?

(In addition, is there any way to improve the train-
ing session that you received?)

These next few questions are about drug checking 
more broadly.

Drug checking technologies can be used to test for 
the presence of a range of psychoactive and non-psy-
choactive substances, as well as the potency of a sub-
stance. In many countries, there are dedicated drug 
checking services, which consumers can visit in-per-
son to have their substance tested by a health profes-
sional, or to which they can send their substances via 
post. Results are received anywhere from a couple of 
minutes post-testing (if visiting in-person) up to sev-
eral days post-testing (if the substance is posted in or 
sent off for confirmatory testing).

28. Would you like to be able to access a service to 
have your drugs tested for contents and/or purity? 

0 No (skip to Q38)

1 Yes

97 Don’t know

29. What would you like to test your drugs for? 
(Contents, purity, both)

[Mark all that apply] 

0 Absence or presence of a particular substance/s

1 All psychoactive contents

2 All contents (psychoactive and non-psychoactive)

3 Purity (i.e. how strong it is/what the dose is)

4 Other. Specify: _________

30. Where would you prefer to get your drugs 
checked? (Feel most comfortable)

[Mark all that apply] 



Page 20 of 22Sutherland et al. Harm Reduction Journal           (2025) 22:75 

Supervised injecting centre (i.e. MSIC/the gallery)

Hospital-based drug health service (e.g. Rankin Court, Langton Centre)

NSP Needle & Syringe Program

Pharmacy

Medical clinic (GP Practice)

Other community location (e.g. an anonymous shopfront; a church). 
Specify: ________
Would prefer to do it myself (i.e. personal testing kits)

Via post

Other. Specify: ___________________

Choose not to answer

31. If you had to give up a pinhead’s worth of your 
drugs in order to run a drug checking test, would this 
be acceptable? 

0 No

1 Yes

97 Don’t know

32. If you were to attend a drug checking service in 
person, how long would you be willing to wait for the 
results? 

0 < 5 min

1 5–15 min

2 16–29 min

3 30–59 min

4 1 h or more

5 1–2 days (e.g. confirmation testing)

6 3–7 days (e.g. confirmation testing)

33. If you were to post in your substances for testing, 
how long would you be willing to wait for the results? 

1  < 24 h

2 1–2 days

3 days

4  > 7 days

5 Would 
not post in my 
substance

34. What concerns, if any, do you have about drug 
checking? (mark all that apply) 

0 None

1 Giving up some of the drug sample 
for testing

2 Time spent waiting for test result

3 Lack of access

4 Being targeted by police

5 Incorrect results

6 Drug dealers using it as a “quality 
control” measure

7 Other: Specify _____________

8 Chose not to answer

35. If you (or someone else) detected adulterants in 
your drugs, who would you tell? (mark all that apply) 

0 No-one (skip to Q26)

1 Health professional

2 Peers/partner/friends

3 Dealer/supplier

4 The public (e.g. 
post on an online 
forum)

5 Other: Specify_____

36. How would you disseminate this message? (mark 
all that apply) 

0 In-person

1 Voice/video call

2 Text message/Email/Private mes-
sage

3 Social media post to friends

4 Social media post to private groups

5 Social media post to public

6 Web forums or website (e.g. pill 
reports)

7 Other: Specify_____

37. Most drug checking services will issue alerts if a 
public health threat is detected (e.g. high purity her-
oin, detection of dangerous adulterants). Ideally, how 
would you want to receive such alerts? [Mark all that 
apply]. 

0 Would not want to receive such alerts

1 Posters in health services/clinics/MSIC

2 Nurses/workers at health services/
clinics/MSIC telling me

3 NUAA/peer workers telling me

4 SMS/text message

5 Email

6 Phone call

7 From friends

8 Traditional media (e.g. newspaper, TV)

9 Social media (e.g. Twitter, Facebook)

10 Phone app

11 Website

12 Other: Specify ________

Only ask of those who answered no to Q28.
38. If no to question 28: Why not?
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[Mark all that apply] 

0 I don’t feel it’s necessary (e.g. have a reputable dealer, would 
use substance regardless of result)

1 I don’t think that it would be accurate

2 I’m worried that the police would get involved

4 I don’t want to have to give up any drugs to have them tested

5 I don’t want to wait for test result

6 Other: Specify ________
98 Chose not to answer

39. When you used heroin in the past month, did 
you do any of the following in an attempt to minimise 
potential harms?

[READ OUT ALL RESPONSES; MARK ALL THAT APPLY] 

0 None

1 Consumed a tester (i.e. started with a smaller amount to see what it 
was like)

2 Smoked instead of injected

3 Used with someone else around

4 Used the drug somewhere safe (like where someone could find me)

5 Obtained/carried naloxone/Narcan

6 Avoided combining substances

7 Attended the Medically Supervised Injecting Centre

8 Asked dealer about strength/new batch

9 Other: Specify ___________
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