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Abstract

Background Drug checking is a harm reduction intervention that combines the identification of the chemical
content of a drug with an information-sharing intervention concerning the risks of drug use. Despite growing
evidence of the usefulness of this method, legal obstacles in many countries constrain the implementation of drug
checking. The purpose of this Finnish study was to evaluate the usefulness of a paraphernalia-based drug-checking
protocol.

Methods A total of 503 drug paraphernalia samples were submitted between April 2022 and July 2024 to 9 different
harm reduction services. The samples were analysed monthly via chromatography—mass spectrometry, and the
visitors had the option to return to discuss the results after laboratory analysis. The questionnaire data were collected
both during sample submission and the discussion of the results. Additionally, six thematic paired interviews were
conducted with staff who performed drug checking at different service locations.

Results The concordance between the promised and detected contents varied greatly depending on the submitted
substance. Over two-thirds of the samples were submitted by visitors who had never used substance use services
before. The visitors returned for the laboratory results for only 208 samples. The interviewed staff believed that a long
waiting time was the main reason for the low return rate. The staff also identified several advantages. The sample
submission as well as the dissemination of the recent results via posters at the service points offered an easy way to
approach people and discuss different topics related to drug use, harm reduction, and social and health issues.

Conclusion The protocol used was too slow for visitors to make preconsumption decisions. However, this
shortcoming was not directly connected to the use of paraphernalia samples instead of actual drug samples, as the
protocol could be accelerated with sufficient resources. The use of paraphernalia also caused uncertainties related to
presubmission contamination. However, the protocol proved to be beneficial for initiating harm reduction discussions
during the submission of the samples and the public dissemination of the results at the service locations, and should
be considered as a starting point for drug checking when the use of actual drug samples is not possible.
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Background

This Finnish study examines the usefulness of a drug-
checking protocol using drug paraphernalia with trace
amounts of drugs for harm reduction. The protocol was
chosen to bypass legal obstacles. The results of this study
provide new insight into the benefits and pitfalls of con-
ducting drug checking in restricted legal environments.

Drug checking is a method of harm reduction in which
drug samples are submitted by people who use drugs
(PWUD) for an analysis of their chemical structure, the
results of which, along with the effects and risks of the
substance found, are discussed with the person who sub-
mitted the sample. Barratt and Measham [1] note that
the aim of harm reduction, public collection of samples,
and return of results to the person who submitted the
samples, including information exchange and tailored
intervention, should be features of every drug checking
service (DCS). Brief intervention and motivational inter-
vention techniques are mentioned as methods used in
the interventions [2, 3], although the interventions vary
across DCSs [1].

A variety of protocols fall under this definition of drug
checking and differ from each other in terms of cost,
speed of analysis, mobility, setting, reliability and accu-
racy [4, 5]. The analytical tools for detecting the compo-
sition of a drug vary from inexpensive, easy-to-use and
fast test strips that can only detect the presence of a spe-
cific substance, to chromatography—mass spectrometry
that detect different components and even concentration
accurately and reliably, but are slower, more expensive,
and require trained technicians [4]. Other methods fall
between these options in terms of price, speed of analy-
sis and accuracy [6]. In recent studies, multi-instrument
approaches have been encouraged [4]. The time from
sample submission to receiving results varies from min-
utes to weeks in different DCSs [5].

The choice of method is determined by the needs and
financial resources of each particular setting. Histori-
cally, drug checking has been mostly oriented towards
recreational drug use [6]. However, in recent decades,
more DCSs have been designed for people at high risk
of overdose, and are operating in settings such as needle
exchange programs, supervised drug consumption sites
and other harm reduction services [7, 8]. Additionally,
third parties, such as friends and professionals, can sub-
mit samples on behalf of people who use drugs (PWUD)
[9].

The most direct benefit at the individual level is the
disposal of drugs in one’s possession if the sample is not
what the individual believed it would be [10]. Several
studies indicate that PWUD are willing to change their
patterns of drug use after using DCSs, especially when
the findings do not match their expectations (misrep-
resentations or adulterants) [11, 12]. DCSs visitors dose
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reduction intention is associated with lower odds of over-
dosing [13]. DCSs can also act as effective pathways to
obtaining support for other needs [14].

In addition to benefits at the individual level, drug
checking can impact policy, community, and the drug
market levels [15]. Drug checking contributes to drug
market monitoring by detecting new psychoactive sub-
stances, drugs of concern (e.g., highly potent opioids)
and unexpected substances [13]. In particular, informa-
tion about the concordance between what drugs are
acquired as or expected to be and the detected chemical
composition is difficult to obtain with any other moni-
toring method. Other sources (e.g. confiscations or sur-
veys) typically yield information related either only to the
buyer’s or user’s expectations, or to the chemical com-
position of the substance. At the community level, the
information received from the DCS is shared with other
PWUD and people who sell drugs [13, 16]. The sharing
of information increases the accountability of the sell-
ers in the drug market. PWUD are more aware of what
substances they are purchasing and using, and sellers are
able to check their own products [15]. One wider ben-
efit is that DCSs are able to reach PWUD who have not
received substance use-related support or care [10].

DCS facilities and services should be designed accord-
ing to the local context and the target group. There is no
“one size fits all” solution [17]. The location should be a
familiar, trusted and private environment [16]. PWUD
have identified low price, rapid test results, the small
amount of substance required for a sample, and non-
judgemental harm reduction messaging as important
positive factors in their experience with DCSs [15]. In
addition, peers and people with personal experience of
DCSs can help create a safe environment for visitors [18].

Because the possession or handling of drugs is often
illegal in most countries, DCSs often operate under dif-
ferent arrangements in a “legal grey area” [e.g., 4, 5] with-
out comprehensive legislation or with only temporary
permits [e.g., 5]. New Zealand was the first country to
introduce permanent national legislation for drug check-
ing in 2020 [19]. These legal restrictions are often obsta-
cles when planning the best protocols for DCS in terms
of harm reduction [14]. In some countries, the legal
framework does not allow drug checking at all [20].

A 2022 survey found that two-thirds of Finns fully or
partially accepted anonymous drug checking [21]. How-
ever, the legal framework for drug checking in Finland
is challenging, as it seems de facto impossible to obtain
a permit to receive and handle drugs acquired from the
illegal market for harm reduction purposes. Instead, drug
paraphernalia with trace amounts of drugs have been
examined for harm reduction (e.g., needle exchange) [22]
and research purposes [23], since trace amounts are not
considered to be drugs in a legal sense.
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The rate of drug-induced deaths caused by poisonings
have been increasing in Finland for decades [24]. Com-
pared with the Nordic [24] and European [25] contexts,
young people are over-represented in death statistics in
Finland. Therefore new methods are needed to reduce
the harm caused by drug use.

The current study explores a two-year drug-checking
project in which drug paraphernalia samples were used
as a basis for chemical analysis. The project was based on
experiences gained from a four-month pilot study con-
ducted between 2018 and 2019 [26]. Similar parapherna-
lia-based drug checking protocols were also used in 2019
in a Canadian study that used both actual drugs and drug
administration equipment as a source for drug check-
ing. The study did not include much comparative analysis
on the differences between these two types of samples.
However, it noted that the analysed drug administration
equipment could have been used multiple times with dif-
ferent substances, leading to incorrect interpretations
of the analytic data [27]. Additionally, multiple studies
have used paraphernalia, such as syringes [23] and plas-
tic bags for storing drugs [28], as sources of information
about substances in the drug market, without report-
ing the results to PWUD. These studies have proved to
be good methods for the detection of new substances in
local markets and for monitoring differences between
geographical locations. However, since the parapherna-
lia was not collected directly from the users, these stud-
ies do not have data on what the substances were sold as.
Additionally, it is unknown whether the paraphernalia
had been used multiple times.

Context, data and methods

Aim and context

The overall aim of this study is to examine the usefulness
of a drug paraphernalia-based drug-checking protocol
for harm reduction. The questions are as follows:

+  What are the shortcomings of the use of drug
paraphernalia samples compared with the use of
actual drug samples?

«  What are the benefits of this protocol with respect to
harm reduction?

Drug checking began in April 2022 and was conducted in
services that were directed towards people who actively
use drugs. In 2022, drug checking was conducted via
three needle and syringe programs, two low-threshold
meeting points without sobriety requirements directed
for PWUD, and a 24/7 support point for young PWUD.
At the end of 2023, the sample collection expanded to
two housing first services and a shelter for PWUD. Sam-
ple submission remained open until July 2024. Initially,
only the research project staff collected samples at each
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service location on different weekdays; however, after
autumn 2022 the staff at the service locations were grad-
ually trained to collect samples and discuss the results.

For legal reasons, drug paraphernalia samples (for
storing, preparing or using drugs) were used instead of
actual drugs to detect the chemical composition of the
drug in people’s possession. The sample could contain
only a trace amount of the substance: as a rule of thumb,
it could not contain an amount that could be used for
intoxication. Since the used laboratory methods (detailed
description later under the heading “Laboratory analy-
sis”) were very accurate, even hardly visible residues
were sufficient for analysis. The chosen protocol did not
restrict preconsumption drug checking. It was possible,
for example, to create a paraphernalia sample by transfer-
ring a powder from a plastic bag to a new bag, and sub-
mit the original bag for analysis.

The samples were retrieved from the service loca-
tions once a month and transported to a laboratory for
analysis. After the analysis, visitors had the possibility
to return to the site and discuss the laboratory results of
the sample they had submitted by using a pseudonym of
their choice. Every four months, a summary report of the
results was produced. A more detailed version was pub-
lished on the project webpage and A3-sized posters of
the main points were placed at the drug checking service
locations. In the last four months of data collection, sum-
mary reports were produced once a month.

The protocol was reviewed and approved by the Ethical
Committee of the A-Clinic Foundation. Research permits
were obtained from three NGOs and the city of Helsinki,
which operate the services where the samples were col-
lected. To ensure visitor privacy and the accuracy of the
results, precise protocols were followed for data collec-
tion, the transfer of the samples and laboratory results,
and the results submission.

Data

The data consisted of multiple different data collections:
drug checking results, visitor questionnaire data, and
paired interview data from the staff in charge of collect-
ing the samples.

Drug checking results 503 drug paraphernalia samples
containing trace amounts of drugs were collected, con-
sisting of plastic bags (n=382), mixing cups (n=50),
injection filters (n=6), filter + cup combinations (n=6),
Eppendorf tubes (n=14), folies (n=11), blister bags
(n=7), and other miscellaneous paraphernalia (n=18).
Syringes used for injection could not be submitted, and
the option to submit blister bags was eliminated during
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data collection, due to suspicions of presubmission con-
tamination! of the samples.

The visitor questionnaire data Visitors (persons who
submitted a sample) were asked for descriptive informa-
tion about the sample, suggestions on how the service
could be improved, and, if the substance had been used,
information on the effects and routes of administration.
After the laboratory analysis, visitors had the opportunity
to return to discuss the laboratory results of their sam-
ple under a pseudonym, including additional questions
related to the results, ideas on how to improve the drug
checking protocol, and a few optional demographic ques-
tions (gender, age group, education, employment status
and history of substance use services and drug injec-
tions). After the first year of the study, it became possible
to discuss the results via voice calls (phone, Session Sig-
nal, Wickr, Telegram and WhatsApp). The same pseud-
onyms or the pseudonym plus a running number were
assumed to refer to the same participant. However, it is
also possible that same person submitted samples mul-
tiple times under different pseudonyms.

Paired interviews for staff A total of six pair interviews
were conducted at the six service locations created in
2022. The interviews were conducted between October
and December 2024. When possible, the employees who
had collected the most samples were prioritized in the
selection of interviewees. Five of the interviewees were
working in managerial positions, five as counsellors, and
two as nurses. Ten of the 12 interviewees were women.
The interviews were conducted by the project researcher
and the project coordinator, who was responsible for
the practicalities of drug checking. The interviews were
led by the project researcher. Both interviewers had
experience with sample collection and discussion of the
results. On average, the interviews lasted for 58 min (45
to 78 min) and were recorded and transcribed. The inter-
views were divided into four themes: (1) Practical imple-
mentation of drug checking at the service location; (2)
Drug checking as part of substance use work; (3) Com-
munication of the findings; and (4) feedback.

Methods
Three methods were used in this study. The chemical
compositions of the samples were analysed in the labora-
tory. The data from the laboratory analysis were merged
with visitor questionnaire data into a dataset that was
analysed via (mostly) statistical methodology. The inter-
view data was analysed qualitatively.

Laboratory analysis The forensic toxicology labo-
ratory of the Forensic Chemistry Unit of the Finnish

I'Two blister pack samples contained medicines as secondary findings. They
had likely ended up in the sample either from the person’s pocket or when
multiple blister packs had been stored in the same plastic bag.
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Institute for Health and Welfare analysed samples once
a month via both ultrahigh-performance liquid chro-
matography-tandem mass spectrometry (UHPLC-MS/
MS) and high-resolution time-of-flight mass spectrom-
etry (UHPLC-HR-TOF-MS). Gas chromatography—mass
spectrometry (GC-MS) was used if needed. The meth-
odologies have been described in detail elsewhere [23,
29]. The cut-off levels of both methods are in the low ng/
mL range and are therefore more than sufficient for drug
residue analysis. Mainly psychoactive components were
reported, however, some nonpsychoactive substances
typically found in illegal drugs were also reported. The
substance identification was qualitative. However, in the
case of multiple findings, the order of the amount present
of the identified substances was reported approximately
based on magnitude of the signal response. The concen-
tration percentages could not be determined based on
the chemical analysis.

Analysis of the questionnaire and laboratory data After
the laboratory and questionnaire data were merged, the
discrepancy between the chemical composition and what
the sample was sold or acquired as was coded into a data-
set. The samples were divided into six different categories
based on the level of discrepancy: (1) Full concordance;
(2) Other substances found, correct main finding; (3)
Other substances found, incorrect main finding; (4) No
concordance; (5) No psychoactive substances found; (6)
Unclear what the sample was sold or acquired as. If the
chemical composition did not match the expected con-
tent or if the visitor reported serious side effects, the
questionnaire answers were analysed qualitatively to
determine possible explanations for the findings. For
example, there were samples in which the most likely
explanation for discrepancy was presubmission con-
tamination such as handling a sample with fingers or a
spoon containing other drugs, or using the same plastic
bag multiple times. IBM SPSS Statistics for Windows ver-
sion 29 [30] was used for the data analysis. Frequencies,
means and crosstabulations are presented in the study.
The chi-square test and an independent variables t test
were used to analyse differences between groups.

Analysis of the interviews The interview data were ana-
lysed qualitatively via NVivo version 14 [31]. The qualita-
tive analysis preceded the quantitative analysis presented
above, as the purpose was to understand more deeply the
findings of the quantitative analysis. All the transcribed
data were first read through and, in the second reading,
coded under 14 different codes. Six of the codes (ben-
efits, ideas for improvement, dissemination of the find-
ings, submission of the samples, discussion of the results
and new visitor groups) were finally evaluated as relevant
to this study. The six codes were reviewed multiple times,
and notes were taken during the analysis.
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Results

Concordance between laboratory findings and
questionnaire answers

The samples (N=503) were most often submitted as
amphetamine (n=124), alprazolam (n=60), MDMA
(n=56) or cocaine (n=49). There were also 44 samples
submitted as different synthetic cathinones. A total of
225 samples were acquired by the visitor within a week
before submission of the sample. However, 39 samples
were acquired more than 2 months—and sometimes sev-
eral months—before submission.

Amphetamine. Amphetamine was detected in 85% of
the samples submitted as amphetamine; it was the only
psychoactive substance in only 10 samples. Other sub-
stances most commonly found in the samples submit-
ted as amphetamine were other stimulants commonly
used as adulterants (e.g., caffeine, n = 79), or byproducts
(e.g., DPIA, n = 51). However, some samples contained
substances that are not typical for illegal amphetamine
markets, such as methomyl, paracetamol, midazolam,
buprenorphine and nicotine. There are a few possible
explanations for these findings: (1) Substances had been
added to the sample on purpose by the dealer; (2) the
sample had been contaminated (e.g., by using the same
bag multiple times or reaching into it with dirty fingers);
(3) the sample had been mistaken for another similar
sample before submission; and (4) the sample had been
tampered with before submission. Especially concerning
in one of the samples was the detection of methomyl, a
pesticide associated with cocaine use poisoning in Italy
[32]. The visitor who submitted the sample reported that
two people had experienced serious poisoning symptoms
when using the substance. Methomyl has not been previ-
ously reported in Finnish amphetamine samples.

Alprazolam. Samples acquired as alprazolam were
common. Alprazolam (typically sold in illegal markets
under the brand Ksalol) is widely available in Finland.
Rumours of counterfeit tablets containing fentanyl have
been circulating among PWUD, officials, and substance
use treatment personnel, possibly because fentanyl ana-
logues have been detected in alprazolam samples abroad
[33]. However, there was no indication of fentanyl as
an adulterant or replacement. A few samples were
likely contaminated, as other common medical drugs
(buprenorphine and methylphenidate) were found as sec-
ondary substances in the samples. There were also four
samples that did not contain alprazolam, but contained
other substances (bromazepam? amitriptyline, deslorata-
dine and prednisolone) that can imitate some features of
alprazolam.

MDMA. MDMA was the main substance found in 52
of the 56 samples acquired as MDMA. In 45 samples,

2 This sample was submitted as “alprazolam powder”.
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only MDMA was detected. Most of the other substances
detected were other stimulants. MDMA samples typi-
cally came in the form of tablets, crystals, or powders.
One sample was submitted after the police had issued
a public warning for particularly dangerous grey owl-
shaped tablets [34]. However, only MDMA was detected
in the tablet. Later, the National Bureau of Investigation
Forensic Laboratory confirmed that the tablets confis-
cated by the local police also consisted of only MDMA.

Cocaine. Forty-nine samples had been acquired as
cocaine. Unadulterated cocaine was detected in almost
half of the samples, and traces of cocaine were detected
in another one-third of the samples. The majority of
other compounds found in the samples containing
cocaine were typical cocaine adulterants [35], such as
levamisole, phenacetine and caffeine. In the samples in
which cocaine was not detected, typical compounds were
other stimulants (amphetamine and different synthetic
cathinones).

The synthetic cathinones. A total of 44 samples were
acquired as synthetic cathinones. More specifically, the
samples had been acquired as “PV” (referring to synthetic
cathinones in general, n = 28), alpha-PVP (n = 6), MDPV
(n = 3), MMC (n = 3), alpha-PHP (1 = 2), alpha-PVT (n
= 1) and 2-CMC (#n = 1). In Finland, synthetic cathinones
are relatively common and are often detected in wastewa-
ter analysis [36] and postmortem toxicology [37]. In the
samples where synthetic cathinones were detected as the
main compounds, the most common main compounds
were alpha-PHiP (13/16) during the first year of the data
collection and alpha-PVP (10/16) in the samples submit-
ted to the study after April 2023. There were also samples
that contained other stimulants (caffeine, cocaine, fluo-
roamphetamine and amphetamine) instead of synthetic
cathinones. There were a few samples in which no psy-
choactive substances were detected and a few samples
containing pharmaceutical compounds such as hydroxy-
zine, buprenorphine and paracetamol.

Coverage of the drug checking model

A total of 503 samples were submitted under 279 differ-
ent pseudonyms, which are here assumed to be differ-
ent visitors. Some background information was obtained
from the visitors. However, these questions were vol-
untary, and 12.9%-25.1% of the information was unob-
tained. Two-thirds of the visitors were men. A total of
28.2% were 30 years old or younger, 48.5% were between
31 and 45 years old, and 23.2% were older than 45 years.
Half (50.9%) of the visitors were unemployed, 30.9% were
employed, 5.2% were students, and 10.8% fell under the
category “other”. One fourth (24.4%) had completed ter-
tiary education, 37.8% had completed secondary educa-
tion, 32.5% had completed elementary education, and
few persons did not have an elementary education. A
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total of 58.1% of the visitors had injected drugs. 44.5%
had injected drugs in the past month.

Three-fourths of the samples were collected via three
syringe exchange programs. Only three samples were
submitted to the two housing services and a shelter,
which started drug checking at the end of 2023. There
was a categorized question (6 categories, with the possi-
bility of choosing many alternatives) asking why a visitor
had selected the site for submission. The most common
answers were “the location was suitable” (n=249), fol-
lowed by “I come here anyways” (n=110) and “it was
open today” (n=102).

Although the services where the samples were col-
lected were directed at people who use drugs intrave-
nously, or those with social or health problems related
to drug use, a considerable proportion of the samples
(41.0%, 11.3% missing) were submitted by PWUD who
had never used substance use services (SUSs) before.
These visitors were more likely to have degrees in tertiary
education (51.7% and 5.0%; p<0.001) and more likely
to be employed (62.8% and 9.1%, p<0,001). On average,
visitors without prior SUS contact submitted more sam-
ples per person than did visitors with prior SUS contact
(2.4 and 1,4; p<0.001). Only 10.7% of the visitors without
prior SUS contact had ever injected drugs, whereas 88.0%
(p<0.001) of the visitors with SUS contact had injected
drugs. There were also differences in the samples submit-
ted between visitors with and without prior SUS con-
tacts. Most samples submitted by visitors with prior SUS
contacts were acquired as amphetamines (n=61), alpra-
zolam (n=41), and “PV” (n=20), whereas most samples
submitted by visitors without prior SUS contacts were
acquired as MDMA (n=49), amphetamine (n=48), and
cocaine (n=33). Visitors without prior SUS contact were
also more likely to return to hear the result (60.4%) than
were visitors who had used substance use treatment ser-
vices in the past (21.8%; p <0.001).

One fifth (n=109) of the samples were submitted on
behalf of someone else. 51 of these samples were submit-
ted with a note clarifying on whose behalf the sample was
submitted. 19 of these were submitted by a professional,
18 on behalf of a friend, eleven samples had been found
(e.g., from a clinic), and three had been summitted by a
peer.

Effects on pre-use decision-making

Only in the case of 208 samples (41.4%) did the visitor
return to discuss the results. The return rate was higher
for visitors without prior SUS contact (60.4%) than for
visitors with prior SUS contact (21.8%, p<0.001). The
interviewed staff members believed that the long wait-
ing time was the main reason for the low return rate.
The time from submission to receiving results varied
between 2 and 77 days (mean: 29.1, median: 27 days).
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Other reasons suggested by the interviewed staff for the
low return rate were also connected to the long waiting
time: visitors forgot that they had submitted a sample,
staff forgot who had submitted the sample and were
unable to remind them, visitors changed within a month,
or no longer needed the results. As one interviewed staff
member noted, it was sometimes possible for a visitor to
determine the result of their sample from the summary
reports or posters published every four months. In the
visitor questionnaires, the speed of the results was also
often highlighted as an area for development. After the
first voice call contact (25.1.2023), 61.6% of the results
were discussed remotely. However, the overall return rate
did not increase after this option was introduced.

Of the 394 samples that were not submitted on behalf
of others, only 121 had not been used before submission.
The visitors with prior SUS contact (83.1%) had used the
drug in the sample more often than had those without
prior SUS contact (52.6%, p<0.001). As the interviewed
staff members explained, their customers usually only
have their daily dose in their possession. Many interview-
ees noted that it might not even make a difference if the
waiting time were a week instead of four weeks; the visi-
tors wanted the results to be available instantly, as with
screening tests for HIV, HVC or inflammation (CRP).

I think that our visitors in particular want it [the
results] right away. But those who came from outside
of the services, they could wait and returned to ask
for the results.

Upon discussing the results, the visitors were asked if the
laboratory findings matched their expectations (7 =178).
Also, the visitors were asked if they had used the drug
they had submitted for analysis after they had received
the result (#=163). Among the visitors who submitted
their own sample and answered both questions (n=131),
61.4% speculated that they would use the patch in the
same way as before, 7.9% would use the patch differently,
21.4% would not use the patch, and 9.3% might use the
patch. In 61.5% of the cases (16.3% did not have expec-
tations or had not answered), the laboratory findings
matched the expectations of the visitor who returned
to discuss the results. If the result matched the visitor’s
expectations, 77.1% would use the patch in the same way
as before, whereas only 31.4% (p<0.001) of the visitors
would use the patch in the same way if the result did not
match their expectations (see Fig. 1). Changes in dos-
ing and a need for additional information were the most
common reasons cited by visitors who were either hesi-
tant to use or who intended to use the patch differently.
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90.0 %
80.0 %
70.0 %
60.0 %
50.0 %
40.0 %
30.0%
20.0 %
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0.0%

know what it contains?

No (n=35)

Would you use the patch after you

M Yes, in same way as before

Did the result match your expectations?

Yes, but differently No
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Yes (n=96)

B Maybe

Fig. 1 Visitor's speculation on their use of the patch after hearing the result depending on whether the result matched the visitor's expectations

Undirect advantages of the model

Surprisingly, the time when visitors returned for the
results was not seen as an opportune moment for these
discussions, as visitors were often in a hurry:

I found out that so many people just want their
results as quickly as possible, and then they just
whoosh away.

Sample submission as a tool for harm reduction. In con-
trast, staff members expressed that they often had good
conversations with visitors during the submission of
samples. Even when employees and visitors already
knew each other, the submission of the sample and the
questions asked about the sample, the side effects, the
methods of drug use, the simultaneous use of other
substances, and the prior use of the SUS offered natu-
ral opportunities to discuss a variety of topics. Because
the service locations were often busy and noisy, the sub-
mission of samples took place in a separate room, which
offered an opportunity to discuss harm reduction prac-
tices, infections, and other needs for assistance in a rela-
tively peaceful environment:

[...For PWUD visiting the premises] help is not asked
for until the need is really prolonged, whether it is
wound care or guidance in social issues. In this [drug
checking], you submit the residues of a bag, and we
can chat while we fill out the questionnaire, and an
infection or some other need for support can come
up. It’s a pretty good tool.

Several interviewees also described the discussions dur-
ing the submission as moments when the visitor had to
“stop and think” about their drug use. In the context of
drug checking, it was possible to discuss issues related

to drug use in a way that was not considered patronizing
but instead as a service.

It was interesting for staff to meet new visitors who
used drugs recreationally, as it widened their understand-
ing of drug use. The discussions with new visitors were
viewed as meaningful and opened possibilities to evalu-
ate their situation and provide advice for harm reduction:

And then there were people who did not fit the pro-
file [of the visitors in the service]. Their drug was
cocaine and they were more educated. Maybe we
did not do service management [the aim of the ser-
vice provider] with them, but we had a conversation
about what the drug is, what’s happening, do they
have it under control, how much do they use, how it
affects them, how much money they spend, and what
does it do to their family relationships. These kinds
of things, if not service management. And there were
some concerns. They say they use it like this and they
think they have it under control; but, maybe in the
back of their mind, it is not necessarily so.

Information sharing at the services as a warning chan-
nel. Posters with current test results were mentioned
by all six interviewees as convenient sources of infor-
mation concerning harm reduction. The posters were
mainly printed and displayed at those service locations
that were part of the drug checking model. However, the
interviewees thought that other SUSs, as well as other
professionals, such as youth workers and staff working in
emergency rooms or paramedic services, could also have
benefited from the posters. Longer and more detailed
online reports were also produced every four months but
were not mentioned spontaneously in the interviews.
The presence of posters with drug-related information
made it easy to approach visitors, initiate a discussion,
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and get straight to the point. A few interviewees men-
tioned that the discussions were not only one-sided, and
that the staff also learned new things. Visitors were par-
ticularly interested in different types of cutting agents
and impurities:

We actually sat down and went through [the find-
ings], and googled what the [laboratory] findings
meant and in which drugs they can be detected.
I feel that people were very interested in those dif-
ferent [findings] as they sounded odd, and all sorts
of things were detected: I don’t even remember all
[of the substances detected]. It was clearly interest-
ing. I don’t know how that affected what they buy
next time ... However, at least we increased a cer-
tain awareness that when you buy cocaine, it is not
[always] cocaine, but a variety of other substances.

Drug checking service locations and outreach work-
ers in Helsinki were warned about the methomyl find-
ing and received information about it. The interviewees
said information shared at service locations was likely to
spread effectively:

I vaguely remember when there were a few [odd
results]. Then, it [information] spread like a wildfire
among visitors, as it instantly made you wonder how
many could have had this pesticide or whatnot. It is
really useful in such cases. The information [pres-
ent in the service locations] itself might only reach a
small group of people. But when it reaches the right
verbally skilled, all-knowing mouth—someone who
wants to spread their doctor-level’ knowledge to
everyone—then there are definite upsides to it.

Discussion

The usefulness of a drug-checking protocol based on
trace amounts of drugs found in paraphernalia was
examined in this study. The protocol used was too slow
for drug checking visitors to make decisions before con-
sumption. However, the protocol proved to be useful in
other ways. Surprisingly, the time of sample submission—
instead of the time when visitors returned for the results
of the laboratory analysis—was perceived as better for
discussing harm reduction. Posters with the latest results
placed at drug checking locations increased awareness
of situational availability of drugs in illegal markets and
opened possibilities for discussing harm reduction. The
protocol attracted people who used drugs recreationally
and had not used SUSs before.

Shortcomings of the drug checking protocol used
The long waiting time [see also 38] was the main rea-
son for the low return rate for getting the results, and
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the reason why people used the sample before know-
ing its chemical content. Notably, this shortcoming was
only indirectly caused by the use of drug paraphernalia
instead of actual drug samples. Even though the analysis
of trace amounts excludes many rapid detection meth-
ods, the process could be substantially shortened with
greater financial resources. Interestingly, new analytical
methods, such as paper spray mass spectrometry [36],
are being developed. These methods could offer com-
paratively reliable drug checking from smaller samples,
while being faster and easier to use than traditional chro-
matography-mass spectrometry methods.

Although the use of drug paraphernalia as a source for
analysis presented challenges, the use of trace amounts
was not a problem for the qualitative detection of sub-
stances. A similar methodology has been used for the
detection of much smaller quantities of psychoactive sub-
stances in matrices such as wastewater [39]. Instead, chal-
lenges were related to presubmission contamination (e.g.,
the use of plastic bags multiple times or the handling of
paraphernalia with fingers containing residue from can-
nabis) and the accidental submission of wrong samples.
When collecting paraphernalia, it was impossible for a
visitor or a professional to visually detect whether the
sample contained the drug for which they were provid-
ing information at the time of submission. Moreover, the
use of trace amounts did not allow for detailed quanti-
tative analysis, and the approximate order of amounts is
also prone to errors caused by the use of trace amounts.
Hence, the use of paraphernalia reduces reliability and
accuracy, which have been found to be important for the
visitors of the drug checking services [40].

Benefits of the drug checking protocol used

Especially for PWUD with high-risk use patterns and
substance use disorders, the results should be provided
on the same day to facilitate preconsumption decision-
making, which our protocol did not offer. However, our
study revealed other potential long-term benefits, such as
changes in use patterns, information sharing and discus-
sions to raise awareness, and the possibility of discussing
other issues that are only loosely related to drug check-
ing. If the process were faster, paraphernalia-based drug
checking would have the potential to promote precon-
sumption behavioural changes. As was reported in prior
drug checking studies in the context of high-risk drug
use, the disposal of drugs was “less relevant” [40] and not
always a realistic [41] option for this target group, even if
the chemical content was known and does not match the
desired substance.

Barratt and Measham [1] stress that drug checking
is not just the chemical analysis of drugs, but includes
information exchange and a tailored intervention. This
study indicates that the benefits of drug checking for brief
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interventions are not limited to the time when results
are provided. Therefore, the submission phase should
be considered as an important opportunity for informa-
tion exchange and intervention. Also, especially in the
DCSs operating as part of harm reduction services, post-
ers designed for the dissemination of information can be
useful for initiating discussions with visitors.

Providing drug checking at existing harm reduction
services likely decreased the threshold [42] for participa-
tion. These services had already established trust among
visitors [18], were anonymous, and had professionals
who were trained to interact with PWUD. Additionally,
the context of drug checking provides a basis for trust-
ful and respectful discussion [40] of individuals’ drug
use, which can be otherwise often difficult amid the daily
routines of the services. Although drug checking in this
study was implemented through services directed at peo-
ple with high-risk drug use, half of the people submitting
the samples had never used a substance use service. This
finding implies that it is also possible to reach people who
use drugs recreationally through harm reduction services
as long as the location is easy to access. However, we do
not know if the profile of the drug checking sites was a
barrier for some individuals [43, 44].

The finding that one-fifth of the samples were submit-
ted by friends and professionals on behalf of others is
in line with the study by Larnder et al. [9], and the use
of outreach work [17] and peers [18, 40] has been sug-
gested in other studies. These findings suggest that the
use of proxies should be taken into account when design-
ing future drug checking protocols. The need to use of
such proxies might also imply that the threshold for using
the service is too high for some PWUD. Since the infor-
mation given by proxies is second-hand, some essential
details may be missing.

The concordance between the acquired and detected
contents varied greatly depending on what drug had been
acquired. Synthetic cathinones were often not acquired
as a specific substance; therefore, the concordance could
not be determined. There were also a few cases, in partic-
ular a methomyl sample acquired as amphetamine, which
showed that the protocol can benefit the wider warning
system. As in a prior study [41], more detailed content,
such as information on impurities and cutting agents,
interested visitors. The dissemination of such informa-
tion directly to PWUD and field-level professionals can
raise awareness and provoke thought. In particular, sim-
ple posters designed for visitors of SUSs were an effective
way to disseminate information.

Research limitations and future research

The benefits of the model are contextual [17], and the
benefits and shortcomings depend on the group that
a DCS attempts to target. The legal environment and
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financial resources also limit what kind of protocol is
possible. Therefore, the findings of this study should be
interpreted in the Finnish context. However, some of the
findings are useful in countries with similar challenges in
conducting drug checking. We were not able to interview
visitors of the services; their views were obtained in the
questionnaires. Nevertheless, interviews would have pro-
vided different insights into the study.

Drug checking protocols are adjusted to fit national
legislative frameworks. The results of this study suggest
that some of the benefits of drug checking can be attained
with paraphernalia-based drug checking models. There is
a gap in the research on legal constraints in countries not
yet implementing drug checking, and on the ways other
countries have been able to bypass such challenges. An
understanding of legal constraints on an international
level is essential for implementing paraphernalia-based
drug checking in other countries. There is also no sys-
tematic research on the association between the speed
of the drug checking procedure, which this study found
to be an important factor for visitors, and the visitors’
return rate to hear the results.

Conclusion

As in recent North American studies [39, 45], the results
of this study suggest that the benefits of drug checking
should be considered from a broader perspective than
merely that of just drug disposal. The drug-checking pro-
tocol used proved to be too slow for PWUD, especially for
people with high risk of drug use, to make preconsump-
tion decisions based on the laboratory analysis. However,
there were various benefits in terms of both individual
harm reduction discussions and the wider community.
Drug checking offered a context to reach people and have
conversations that in many cases otherwise would not
have happened. The protocol also reached PWUD whose
drug use can be described as recreational and who had
never used any services related to drug use. Risks partic-
ular to this group [6], such as insufficient knowledge and
impurity of drugs, should be addressed. According to the
staff who were conducting drug checking, the main ben-
efits were discussions with visitors during the submission
of the samples and in relation to the posters at the drug
checking service locations, which offered opportunities
to initiate discussions and disseminate the results.

The use of drug paraphernalia for drug checking is
not an ideal solution. However, the findings of this
study show that benefits linked to drug checking can
be achieved even if only paraphernalia can be used.
The greatest challenge—the time between submission
and laboratory results—can be improved with better
resources. Drug paraphernalia-based drug checking can
be an option in legal environments that do not allow the
use of drug samples. In these situations, some benefits
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of drug checking can still be obtained, and fears related
to drug checking can be alleviated among the public and
policy-makers.
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