Supplementary Table 1: Findings for Primary Domain – Influence of DCS on Behaviour of PWUD

	Reference
(Full citation in Appendix C)
	Time Frame; Design
	Sample Characteristics
	Outcome Measures
	Findings
	QA Score

	Australia

	Makkai T et al, 2018. [Grey Literature]52
	Apr 2018; 
Cross-sectional 
	N=83; 
DCS clients; 
Music festival attendees;
31% female;
x̄=23yr

	Intent to use analyzed substance
	58% use as planned, 18% not use illicit drugs, 5% not use this drug but use other drugs 

Females (OR=3.23; 95% CI 1.05-9.96) and those surprised by results (OR=2.63; 95% CI 0.85-8.16) more likely to change intended behaviour; Those who sourced from seller (OR=0.23; 95% CI 0.04-1.31) less likely
	N/A

	
	
	
	Intent to adopt behaviours after analysis
	12% use less 
	

	
	
	
	Intent to dispose analyzed substance
	81% not dispose, 8% dispose 
	

	
	
	
	Disposal of analyzed substance
	6% observed disposing in onsite amnesty bin
	

	
	
	
	Intent to share analysis results
	90% (n=49 who knew others using same drugs)
	

	Austria

	Kriener H et al, 2005. [Grey Literature]50

	1997-1999;
Cross-sectional 

	N=missing;
DCS clients; Rave attendees;
x̄=20yr
	Intent to use analyzed substance 
	67% not use if result is bad and unexpected 
	N/A

	
	
	
	Influence of analysis results on drug use behaviour
	50%
	

	
	
	
	Intent to share analysis results
	67% warn friends if result is bad and unexpected 
	

	Belgium

	Huberty C et al, 2010. [Grey Literature]43
	Jun-Sep 2009; 
Qualitative

	N=21; 
DCS clients; Observations of visits to mobile DCS at festivals (n=10); For interviewees (n=11) 55% recruited at music festivals; 36% female; 
20-35yr
	Reasons for intent to use or not use analyzed substance
	Use: Expected result, not perceived to have dangerous drug; Not use: Unexpected result, perceived to have dangerous drug 
	N/A

	
	
	
	Influence of analysis results on drug use behaviour
	Results enable use decisions, some adopt more responsible and less risky use behaviours 
	

	
	
	
	Share of analysis results
	Results usually shared with peers using same drug, sellers, between service providers
	

	
	
	
	Accessing DCS for themselves/others
	Groups often access mobile DCS 
	

	Houioux G et al, 2006 [Grey Literature]42















	Jul-Sep 2006;
Cross-sectional
	N=486; 
DCS clients (22% for ecstasy consumers, n=206) & 
non-clients (53% for ecstasy consumers); 
Music festival attendees;
35% female; 
43% 18-21yr,  22% 22-24yr 
	Hypothetical intent to use analyzed substance
	If contain amphetamines: 60% use, 16% not use; Questionable drugs: 19% use (clients less likely), 51% not use; Poor/moderate/heavy MDMA dose: 51-56% use (clients more likely if heavy dose), 14-26% not use
	N/A

	
	
	
	Hypothetical intent to adopt behaviours after analysis
	If contain amphetamines: 18% inform themselves on risks, 8% change seller, 4% buy more; Questionable drugs: 22% inform themselves on risks (clients more likely), 20% change seller (clients more likely), 13% buy more; Poor/moderate/heavy MDMA dose: 12-21% inform themselves on risks; 4-10% change seller; 10-13% buy more
	

	
	
	
	Hypothetical intent to sell analyzed substance
	If contain amphetamines: 8%; Questionable drugs: 11% (clients less likely); Poor/moderate/heavy MDMA dose: 9-12%
	

	
	
	
	Hypothetical intent to share analysis results
	If contain amphetamines: 27% warn friends, 8% tell seller (clients more likely); Questionable drugs: 36% warn friends, 19% tell seller; Poor/moderate/heavy MDMA dose: 25-38% warn friends, 8-14% tell seller (clients more likely if poor/heavy dose)
	

	
	
	
	Frequency of drug use for DCS clients vs. non-clients
	People who use ecstasy regularly (n=44) are more likely than people who use ecstasy occasionally (n=110) to be DCS clients (p<.04)
	

	
	
	
	Health outcomes
	Clients vs. non-clients: Less discomfort from alcohol, hypotension, coma, injuries, dehydration palpitations, hallucinations; More loss of consciousness, anxiety attacks, stomach ache, paralysis, excess ecstasy, violence
	

	Canada

	Bardwell G et al, International Journal of Drug Policy, 2019.6
	Dec 2017-Feb 2018;
Qualitative 
	N=20; 
DCS clients (15%) & non-clients (85%); 
Structurally-vulnerable people who use drugs; 
45% female; 
30-65yr
	Intent to use analyzed substance 
	If fentanyl detected: Some use less, use more
	N/A

	
	
	
	Intent to adopt behaviours after analysis
	If fentanyl detected: Some return to seller
	

	
	
	
	Intent to dispose analyzed substance	
	If fentanyl detected: Intent to dispose varies by drug preference (i.e., people who use opioids less likely to dispose than people who use stimulants)
	

	Mema S et al, Canadian Journal of Public Health, 2018.59
	Aug 2017;
Cross-sectional
	N=2724; 
DCS clients; 
Music festival attendees
	Disposal of analyzed substance
	Observed disposal onsite for samples analyzed using fentanyl test strips (n=1971): 16% of samples containing fentanyl, 3% of samples not containing fentanyl

Observed disposal onsite for samples analyzed using reagents (n=2387): 31% if client has no expectation and results are unavailable from technology at DCS; 16% if results unavailable from DCS; 6% if no client expectation; 5% unexpected results; 1% expected results; p<.001 comparing expected vs. unexpected results, expected vs. unavailable results, expected vs. no expectation 
	6/14

	
	
	
	Accessing DCS for themselves/others
	52% themselves only; 42% themselves and friends; 3% friends only
	

	Karamouzian M et al, Harm Reduction Journal, 2018.46
	Jul 2016-
Jun 2017; Cross-sectional

	N=1411 drug samples; 
DCS clients;
Mostly people who use supervised injection services, from marginalized backgrounds
	Intent to adopt behaviours after analysis
	36% use less than usual if fentanyl detected pre-use; 6% if no fentanyl detected (OR=9.36; 95% CI 4.25-20.65)
	4/14

	
	
	
	Intent to dispose analyzed substance
	12% dispose if fentanyl detected pre-use; 8% if no fentanyl detected; Not statistically significant 
	

	
	
	
	Health outcomes
	Of 120 overdoses among DCS clients, 94% were clients accessing post-use; 6% accessing pre-use

Those intending to use less than usual were less likely to overdose (OR=0.41; 95% CI 0.18-0.89) and be administered naloxone (OR=0.38; 95% CI 0.15-0.96) than those not intending to use less 

11% overdosed if fentanyl detected; 2% if no fentanyl detected (OR=5.97; 95% CI 2.41-14.78) 

9% naloxone administered if fentanyl detected; 2% if no fentanyl detected (OR=4.42; 95% CI 1.77-11.02)
	

	
	
	
	Accessing DCS pre- or post-use of submitted sample
	58% post-use
	

	Sage C et al, 2016. [Grey Literature]73
	2015; 
Cross-sectional

	N=2078; 
DCS clients; Music festival attendees
	Disposal of analyzed substance
	4% observed disposal onsite overall: 2% of expected results; 13% of unexpected results; 4% of results available; 36% of results unavailable from technology at DCS; 31% of high-hazard drugs (PMMA/PMA, NBOME, 2C‐T‐7) detected; 4% of other drugs detected
	N/A

	Munn M et al, Prehospital and Disaster Medicine, 2016.63
	2014;
Case Report

	N=2786 drug samples; 
DCS clients; 
Music festival attendees
	Disposal of analyzed substance
	7% observed disposal onsite
	N/A

	Michelow W et al, 2015. [Grey Literature]60
	Aug 2013; Cross-sectional
	N=182; 
DCS clients (81%) & non-clients; 
Music festival attendees;
41% female; 
x̄=25.4yr
	Intent to use analyzed substance 
	72% use or keep, 14% not use
	N/A

	
	
	
	Intent to adopt behaviours after analysis
	5% return
	

	
	
	
	Intent to dispose analyzed substance 
	71% dispose at DCS; 5% dispose in washroom (n=21 with intent to not use)
	

	
	
	
	Intent to sell analyzed substance
	5% (intent to not use)
	

	
	
	
	Accessing DCS for themselves/others
	81% themselves and others; 14% themselves only; 5% others only
	

	Colombia

	Morris V et al, 2016. [Grey Literature]62
	2013, Apr-Jul 2016; Repeated Cross-sectional
	N=1533 (n=831 in 2016, n=702 in 2013); 
DCS clients (24% in 2016) & non-clients;
Party and leisure space attendees; 
33-36% female;
17-69yr
	Intent to adopt behaviours after analysis	
	95% plan to access DCS again (2016)
	N/A

	
	
	
	Influence of analysis results on drug use behaviour
	85% read alert and followed recommendations; 88% stopped using drugs in alert; 54% stopped using drugs related to alert (2013)

Of those that read alerts from DCS: 82% changed their use of drugs in alert; 82% took precaution when using drugs in alert; 61% stopped using drugs in alert after inquiring about them; 48% stopped buying drugs in alert (2016)

DCS clients: 83% do not use if unexpected results; 67% follow guidance of DCS (2016)
	

	
	
	
	Influence of analysis results on health service utilization
	64-68% did not go to emergency room/hospital after reading each alert from DCS; 53-58% did not go to emergency room/hospital after not reading each alert (2016)
	

	
	
	
	Share of analysis results
	Of those that read each alert from DCS (14-45%), 27-56% shared them; Most to least shared alerts: DOC sold as MDMA/LSD, cocaine containing levamisole, heavily dosed MDMA, heavily dosed heroin
	

	
	
	
	Accessing DCS pre- or post-use of submitted sample
	49% wait for results before using (2016)
	

	Italy

	BAONPS (Be Aware On Night Pleasure Safety), 2014. [Grey Literature]45
	Feb 2016-Aug 2017;
Cross-sectional
	N=252, 
DCS clients;
18% female
	Intent to use analyzed substance
	If unexpected result: 49% use, 37% not use; If expected result: 82% use, 18% not use/undecided 
	N/A

	
	
	
	Reasons for intent to use or not use analyzed substance 
	Use: Familiar with unexpected result; Undecided: Cutting agent, prescription drug, or unknown unexpected results
	

	
	
	
	Accessing DCS pre- or post-use of submitted sample
	67% post-use
	

	Netherlands

	Korf D et al, 2003. [Grey Literature]48
	Oct-Dec 2002;
Cross-sectional
	N=285;
Existing clients (n=118): DCS clients accessing existing sites, New clients (n=44): DCS clients accessing new sites, Non-clients (n=123): Respondents using ecstasy in past year but never accessing DCS; 
16-33% female; x̄=23.7-28.3yr

	Hypothetical intent to use analyzed substance
	If contain half amphetamines: 83% not use, those who use would take x̄=1.5 pill; Suspicious drugs: 97% not use, those who use would take x̄=2 pills; Poor (25 mg)/moderate (75 mg)/heavy (150 mg) MDMA dose: 13-38% not use, those who use would take x̄=2.5-3.7 pills (existing clients)
	N/A

	
	
	
	Age of first drug use for DCS clients vs. non-clients
	Time between age of first ecstasy use and first access of DCS (x̄=2.9yr) for existing clients; No statistically significant difference in age of first use of tobacco, alcohol, cannabis, or ecstasy use between new clients and non-clients
	

	
	
	
	Drug use for DCS clients vs. non-clients
	80% used untested ecstasy before first DCS access; 11% used tested ecstasy before first DCS access; 9% did not use ecstasy before first DCS access (existing clients)

For those that did not use ecstasy before first DCS access: 20% would have taken ecstasy for first time if DCS had not been available

Since using DCS (existing clients): 90% report no change in ecstasy use; 5% report decrease; 5% report increase

Non-clients more likely than new clients to have less stable drug use pattern (p<.05)

Difference between non-clients vs. new clients in drug use (p<.05), with new clients more likely to use ecstasy, cocaine, amphetamines, mushrooms; Non-clients more likely to use heroin 
	

	
	
	
	Frequency of drug use for DCS clients vs. non-clients
	New (p<.001) and experienced clients have a higher frequency of current and lifetime ecstasy use than non-clients  
	

	
	
	
	Party behaviours by DCS use
	Non-clients more likely than new clients to combine ecstasy with alcohol (p<.001)
	

	van de Wijngaart G et al, Journal of Drug Issues, 1999.86
	Mar-Oct 1996;
Cross-sectional
	N=1121 (pre-test), N=768 (post-test); DCS clients & non-clients;
Partygoers;
~30% female;
14-46yr
	Influence of analysis results on drug use behaviour
	84% no effect on ecstasy use; 16% effect on ecstasy use
	5/14

	van de Wijngaart G et al, 1998. [Grey Literature]87

Overlap with van de Wijngaart G et al, Journal of Drug Issues, 1999.86 Only unique findings extracted.
	Mar-Oct 1996;
Cross-sectional
	N=1121 (pre-test), N=768 (post-test); DCS clients & non-clients (53%); Partygoers;
29% female;
14-46yr
	Influence of analysis results on drug use behaviour
	For those whose ecstasy use is influenced by DCS (n=86): 22% do not use if bad results; 8% use more carefully; 7% do not use if not analyzed by DCS; 6% use more if familiar with results; 5% follow guidance of DCS; 5% wait for DCS analysis if strange/unknown pill; 1% use less if strong pill; 1% hear what pills not to take; 1% have analyzed by DCS if they do not trust pill

For those who received results from DCS (n=223): 60% use if expected results, not use if unexpected results, and follow guidance of DCS; 13% recorded, remembered, kept, accepted, listened to or seriously considered results; 12% use regardless of results; 6% acted on results (e.g., shared with others with same pills, sent pill to lab); 6% did or could do nothing (i.e., post-use DCS access); 4% behaviour varies by pill
	N/A

	Koeter M et al, 1997.47 [Grey Literature]
	Apr-Jul 1997;
Qualitative
	N=41, N=51 drug samples;
DCS clients (2 sellers; findings apply to n=39);
15% female;
x̄=25.7yr
	Intent to use analyzed substance 
	Expected result: 100% use; Unexpected result: 56% use; Results unavailable from technology at onsite DCS: 6% use
	N/A

	
	
	
	Influence of analysis results on health service utilization 
	Results unavailable from technology at onsite DCS: 71% send to offsite DCS analysis 

	

	
	
	
	Intent to dispose analyzed substance
	Unexpected result: 88%; Results unavailable from technology at onsite DCS: 24%
	

	
	
	
	Intent to sell analyzed substance
	Unexpected result: 6%
	

	New Zealand

	KnowYourStuffNZ, 2019. [Grey Literature]1
	Apr 2018-Apr 2019; Cross-sectional 
	N=1033; 
DCS clients; Festival and event attendees; 95% <45yr, 50% ≤ 25yr 
	Intent to use analyzed substance 

	Expected results: 92% use, 3% not use; Somewhat expected results: 71% use, 15% not use; Unexpected results: 23% use, 62% not use 
	N/A

	
	
	
	Influence of analysis results on drug use behaviour
	87% changed drug use as a result of previous visit(s) to DCS (n=47 clients who had previously accessed DCS)
	

	
	
	
	First-time/repeat access of DCS/other drug-related services
	89% DCS was first contact with “drug-related harm reduction service”
	

	KnowYourStuffNZ, 2018. [Grey Literature]2
	2017-2018; Cross-sectional
	N=387;
DCS clients; Festival and event attendees
	Intent to use analyzed substance 

	Expected results: 94% use, 2% not use; Somewhat expected results: 85% use, 10% not use; Unexpected results: 28% use, 58% not use 
	N/A

	
	
	
	First-time/repeat access of DCS/other drug-related services 
	70% DCS was first contact with “drug worker or drug health service” for those who were not return clients of DCS
	

	KnowYourStuffNZ, 2017. [Grey Literature]3
	2016-2017; Cross-sectional
	N=330
DCS clients; Festival and event attendees
	Intent to use analyzed substance 
	Expected results: 94% use, 4% not use; Somewhat expected results: 90% use, 0% not use; Unexpected results: 40% use, 50% not use 
	N/A

	Portugal

	Valente H et al, International Journal of Drug Policy, 2019.84
	2016;
Cross-sectional
	N=310, N=497 drug samples; 
DCS clients; Festival attendees;
24% female; x̄=28.5yr
	Intent to use analyzed substance 
	Expected results only: 98% use, 2% not use; Expected results and adulterants: 68% use, 32% not use; Unexpected results: 6% use, 94% not use, p<.001
	5/14

	
	
	
	Reasons for intent to use or not use analyzed substance
	Use: 61% expected result; 32% familiar drug; 5% new drug, want to try; 5% “adulterated but non‐toxic”; 1% unfamiliar drug, want to try; Not use: 43% unfamiliar drug; 28% toxic/adulterated; 23% “do not like this drug”; 8% “need more information about this drug”
	

	
	
	
	Accessing DCS for themselves/others
	86% share drug with friends; 28% share drug with 4-5 friends; 8% share drug with 6+ friends
	

	
	
	
	Accessing DCS pre- or post-use of submitted sample
	77% pre-use
	

	Martins D et al, Human Psychopharmacology: Clinical and
Experimental, 2017.54

	2014;
Cross-sectional
	N=110, N=245 drug samples; 
DCS clients;
Festival attendees;
22% female;
x̄=27.1yr
	Intent to use analyzed substance 
	Expected results only: 98% use, 2% not use; Expected results and adulterants: 83% use, 17% not use; Unexpected results: 31% use, 69% not use; Results unavailable from technology at DCS: 22% use, 78% not use, p<.001
	5/14

	
	
	
	Intent to adopt behaviours after analysis
	Use: 44% just use; 30% avoid polydrug use; 13% take less; 8% seek more information; Not use: 50% seek other drug to use; 43% change seller; 14% seek more information
	

	
	
	
	Reasons for intent to use or not use analyzed substance

	Use: 78% expected result; 36% familiar drug; 14% new drug, want to try; 4% “adulterated but non‐toxic”; 3% use unfamiliar drug; Not use: 50% unfamiliar drug; 36% do not like this drug; 21% toxic/adulterated; 18% might use with more information
	

	United Kingdom

	Measham F et al, International Journal of Drug Policy, 2019.58
	Jul 2016;
Cross-sectional
	N=230; 
DCS clients;
Festival attendees;
34% female;
x̄=27.6yr
	Intent to use analyzed substance 
	Expected results, unexpected results, unknown expectation: 68%, 9%, 29% use as usual; 12%, 2%, 5% may use later or over longer duration
	6/14

	
	
	
	Intent to adopt behaviours after analysis
	Expected results, unexpected results: 4%, 0% use less; 1%, 2% return to seller; 1%, 0% careful with polydrug use
	

	
	
	
	Intent to dispose analyzed substance
	Expected results: 1%; Unexpected results: 9%; Unknown expectation: 5% 
	

	
	
	
	Disposal of analyzed substance
	Expected results, unexpected results, unknown expectation: 9%, 67%, 19% “handed for police destruction”; Expected vs. unexpected results statistically significant (p<.01); Those who obtained sample on festival grounds more likely to dispose than those who obtained sample offsite (27% v 14.8%, p<.05)
	

	
	
	
	Accessing DCS for themselves/others 
	DCS accessed in groups of 4
	

	
	
	
	First-time/repeat access of DCS/other drug-related services
	5% previously accessed “support or treatment from a healthcare professional for drug/alcohol use”; 1% “requested signposting to local drugs services when offered,” had not previously accessed drug services
	

	Royal Society for Public Health, 2017. [Grey Literature]25
	May 2017;
Cross-sectional 
	N=1310 festival-goers, N=1308 night clubbers
	Hypothetical intent to use analyzed substance
	Unexpected results: 30-32% definitely/probably not use 
	N/A

	
	
	
	Hypothetical intent to adopt behaviours after analysis
	Unexpected results: 45-46% use less or “be more careful”
	

	United States

	Peiper N et al, International Journal of Drug Policy, 2019.66
	Sep-Oct 2017;
Cross-sectional
	N=125;
DCS clients;
People who inject drugs;
44% female;
47% 30-39yr, 30% 40+yr
	Influence of analysis results on drug use behaviour	
	43% changed drug use behaviour; 32% used less; 17% did tester shot; 10% “snorted instead of injected”; 9% “pushed syringe plunger slower”; 2% “staggered drug use with injection partner”

Changes in drug use behaviour were more likely if fentanyl was detected vs. not detected (aOR=5.08, 95% CI=2.12-12.17)

Changes in drug use behaviour were less likely for: unemployed vs. employed (aOR=0.29, 95% CI=0.13-0.66); retired/disabled vs. employed (aOR=0.63, 95% CI=0.15-2.58); DCS access post-use vs. pre-use (aOR=0.33, 95% CI=0.11-0.95)
	7/14

	
	
	
	Disposal of analyzed substance
	0%
	

	
	
	
	Accessing DCS pre- or post-use of submitted sample
	81% pre-use; 19% post-use
	

	
	
	
	First-time/repeat access of DCS/other drug-related services
	46% syringe services program client; 54% not a syringe services program client
	

	Sherman S et al, International Journal of Drug Policy, 2019.77
	Jun-Oct 2017; 
Cross-sectional
	N=80 (only extracted for Boston as jurisdiction with DCS); 
Street-based people who use drugs;
35% female; x̃=40yr
	Hypothetical intent to use analyzed substance
	If fentanyl detected: 10% not use/dispose
	5/14

	
	
	
	Hypothetical intent to adopt behaviours after analysis
	If fentanyl detected: 66% change use, 18% use less, 16% “stop using supplier who sold drugs”
	

	
	
	
	Hypothetical intended patterns of use
	60% ask seller to check drugs; For those with interest in DCS (n=68): 93% would access pre-use; 65% daily; 25% weekly; 10% monthly or less
	

	Goldman J et al, Harm Reduction Journal, 2019.36
	May-Sep 2017;
Qualitative
	N=81 (42% used DCS on urine post-use, 58% on drugs pre-use, not disaggregated);
DCS clients	 (77%) & non-clients;
Young people who use drugs;
41% female;
x̄=26.5yr
	Influence of analysis results on drug use behaviour
	Avoided using drugs containing fentanyl; Sought sellers without drugs containing fentanyl; If fentanyl detected: did tester dose, had naloxone nearby, used with others, used slower, spoke to seller about disposing heroin containing fentanyl 
	N/A

	
	
	
	Disposal of analyzed substance	
	If fentanyl detected: disposed
	

	
	
	
	Intent to share analysis results
	For those accessing post-use, if fentanyl detected: warn others 
	

	
	
	
	Secondary distribution of DCS
	Distributed fentanyl test strips to people in networks perceived as having higher risk for using drugs containing fentanyl; Showed others how to use fentanyl test strips
	

	Krieger M et al, International Journal of Drug Policy, 2018.49
	May-Sep 2017;
Longitudinal
	N=81 (42% used DCS on urine post-use, 58% used DCS on drugs pre-use, not disaggregated);
DCS clients	 (77%) & non-clients;
Young people who use drugs;
41% female;
x̄=26.5yr
	Hypothetical intent to adopt behaviours after analysis
	95% use fentanyl test strips again
	4/12

	
	
	
	Influence of analysis results on drug use behaviour
	If fentanyl detected: 68% any positive change in overdose risk behaviour (45% used less, 42% used slower, 39% used with others, 36% did tester shot, 7% gave drugs away); 32% no positive change in overdose risk behaviour

If fentanyl not detected: 87% no positive change; 13% any positive change; Fentanyl detection associated with any positive change in overdose risk behaviour change (p≤.001)

62% any positive change if fentanyl detected for pre-use group; 38% any positive change if fentanyl detected for post-use group
	

	
	
	
	Disposal of analyzed substance
	If fentanyl detected: 10% 
	

	
	
	
	Sale of analyzed substance
	If fentanyl detected: 10%
	

	
	
	
	Secondary distribution of DCS
	58% gave fentanyl test strips to others		
	

	McKnight C et al, International Journal of Drug Policy, 2018.57
	Feb-Aug 2017;
Qualitative
	N=55; 
DCS clients & non-clients;
People dependent on opioids;
31% female; 
x̄=46.7yr
	Influence of analysis results on drug use behaviour	
	Use more cautiously
	N/A

	Harm Reduction Coalition, 2018. [Grey Literature]31

	Aug 2017-Jan 2018;
Cross-sectional
	N=242; 
DCS clients;
Syringe access program participants
	Share of analysis results
	59% shared with community	
	N/A

	
	
	
	Accessing DCS pre- or post-use of submitted sample
	52% pre-use; 48% post-use
	

	Saleemi S et al, Journal of Psychopharmacology, 2017.74
	Jul 2010-Jul 2015;
Cross-sectional
	N=168; 
DCS clients;
Music event attendees
	Intent to use analyzed substance
	Do not contain MDMA: 26% use; Contain MDMA: 46% use; p=.01
	3/14

	Multi-Country

	Austria, Netherlands, Germany

	Benschop A et al, 2002. [Grey Literature]7
	Mar-Jul 2002;
Cross-sectional
	N=702;
DCS clients (n=225): partygoers who had taken ecstasy at least once in the past 12 months and used DCS at least once,
Non-clients (n=261): partygoers who had taken ecstasy at least once in the past 12 months but never used DCS;
37% female;
x̄=21.8yr
	Hypothetical intent to use analyzed substance
	If contain amphetamines: 41% not use, those who use would take x̄=1.4 pill; Suspicious drugs: 85% not use, those who use would take x̄=0.2 pill; Poor (25 mg)/moderate (75 mg)/heavy (150 mg) MDMA dose: 32-36% not use, those who use would take x̄=1.4-2.9 pills (clients)
	N/A

	
	
	
	Hypothetical intent to adopt behaviours after analysis
	If contain amphetamines: 41% inquire about risks, 29% change seller, 21% buy more; Suspicious drugs: 67% inquire about risks; 54% change seller, 5% buy more; Poor (25 mg)/moderate (75 mg)/heavy (150 mg) MDMA dose: 37-43% inquire about risks, 13-35% change seller, 15-31% buy more
	

	
	
	
	Hypothetical intent to sell analyzed substance
	If contain amphetamines: 13%; Suspicious drugs: 10%; Poor (25 mg)/moderate (75 mg)/heavy (150 mg) MDMA dose: 11-17%
	

	
	
	
	Hypothetical intent to share analysis results
	If contain amphetamines: 58% warn friends, 41% tell seller; Suspicious drugs: 82% warn friends, 66% tell seller; Poor (25 mg)/moderate (75 mg)/heavy (150 mg) MDMA dose: 43-64% warn friends, 30-45% tell seller
	

	
	
	
	Age of first drug use for DCS clients vs. non-clients
	Clients age of onset for ecstasy use somewhat younger age than non-clients (OR=-0.56 p≤.05); Controlled for demographic, personality factors
	

	
	
	
	Drug use for DCS clients vs. non-clients
	83% used untested ecstasy before first DCS access; 9% used tested ecstasy before first DCS access; 9% did not use ecstasy before first DCS access (clients)

For those that did not use ecstasy before first DCS access: 61% would have taken ecstasy for first time if DCS had not been available 

Since using DCS (clients): 78% report no change in ecstasy use; 15% report decrease; 7% report increase 

Difference between non-clients vs. clients in drug use (p<.05), with clients more likely to use ecstasy and cocaine; Non-clients more likely to use heroin
	

	
	
	
	Frequency of drug use for DCS clients vs. non-clients
	Clients have higher frequency of ecstasy use than non-clients (OR=1.47 p≤.05); Controlled for demographic, personality factors

Frequency of DCS access negatively correlated with frequency of ecstasy use (-.15 p≤.01); Controlled for age
	

	
	
	
	Use of information sources on drugs for DCS clients vs. non-clients
	Clients get more information about ecstasy than non-clients from educational flyers (OR=1.45 p≤.05), education at parties (OR=2.1 p≤.05), and DCS (OR=7.03 p≤.05); Controlled for demographic, personality factors; Clients more likely to get information about ecstasy from DCS than all other sources except ecstasy using peers

Frequency of DCS access negatively correlated with getting information about ecstasy from ecstasy using peers (-.1605 p≤.05) and positively correlated with getting information from DCS (.2094 p≤.01), educational flyers (.2167 p≤.01), and online (.2167 p≤.01); Controlled for age
	

	
	
	
	Party behaviours by DCS use
	Frequency of DCS access negatively correlated with unsafe party behaviour (-.16 p≤.05); Controlled for age
	

	
	
	
	First-time/repeat access of DCS/other drug-related services
	81% “not contacted other drug care services”; 19% “contacted other drug care services”; 58% “would not contact drug prevention” without DCS; 42% “would contact drug prevention” without DCS (clients)
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	Reference 
(Full citation in Appendix C)
	Time Frame; Design
	Sample Characteristics & Technology
	Outcome Measures
	Findings

	Australia

	Camilleri A et al, Forensic Science International, 2005.18
	Time frame not included; Cross-sectional 
	N=89 drug samples (only extracted for DCS); 
GC-MS,[footnoteRef:1] reagents [1:  Gas chromatography–mass spectrometry.] 


	Expected substance detected by DCS
	100% of expected ephedrine contained ephedrine (n=1)

	
	
	
	Unexpected substance detected by DCS
	2 expected ecstasy samples contained pseudoephedrine sulfate/chlorpheniramine maleate

	
	
	
	Drugs detected by DCS
	MDMA, ketamine/methylamphetamine/caffeine, MDMA/ketamine, ketamine/methylamphetamine, methylamphetamine, MDA, ketamine, MDMA/caffeine, ketamine/caffeine (most to least)

	
	
	
	[bookmark: OLE_LINK1]Legal drug or no drug detected by DCS
	6% no drugs, 1% ephedrine, 2% pseudoephedrine sulfate/chlorpheniramine maleate

	
	
	
	Comparison of analysis techniques
	Reagents vs GC-MS: Reagents correctly detected all pills containing ecstasy type drug or amphetamine/methylamphetamine; Correctly detected 18% of pills containing ketamine; Correctly detected 11% of pills containing multiple illegal drugs; Incorrectly detected amphetamine/methylamphetamine in 9% of pills found to contain ketamine by GC-MS

	
	
	
	Comparison of DCS results with police seizures	
	DCS vs. police seizures: 68% vs. 89% MDMA, 27% vs. 26% ketamine; Identical combinations, except seizures also detected MDMA with PMA; Pill designs differed significantly

	
	
	
	Analysis of sample appearance and other identifiers
	32 designs across pills

	Canada

	McCrae K et al, Drug and Alcohol Dependence, 2019.56
	Jul-Sep 2018;
Cross-sectional
	N=336 drug samples; 
Fentanyl test strips, FTIR[footnoteRef:2] [2:  Fourier transform infrared spectroscopy.] 

	Expected substance detected by DCS
	73% of expected psychedelics (n=233) contained expected psychedelic only, 6% expected psychedelic and unexpected inert contaminants, 6% expected psychedelic and unexpected active contaminants; 62% expected stimulants (n=66) contained expected stimulant only, 17% expected stimulant and unexpected inert contaminants, 20% expected stimulant and unexpected active contaminants;  60% expected depressants (n=5) contained expected depressant only; 100% expected polysubstances (ketamine, MDMA, methamphetamine, n=1) contained MDMA only 

	
	
	
	Unexpected substance detected by DCS
	16% of expected psychedelics contained unexpected substance only; 2% expected stimulants contained unexpected substance only; 40% expected depressants contained unexpected substance only

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	2C series phenethylamines, BZP, TFMPP, heliomethylamine

	
	
	
	Drug of concern detected by DCS
	Phenacetin in expected cocaine, levamisole in expected cocaine and expected ketamine, and fentanyl (1/294 analyzed by test strips, expectation unknown)

	Mema S et al, Canadian Journal of Public Health, 2018.59

	Aug 2017;
Cross-sectional

	N=2683 drug samples; 
Fentanyl test strips, reagents
	Expected substance detected by DCS
	79% of samples analyzed by reagents (n=2387) contained expected drug 

	
	
	
	Unexpected substance detected by DCS
	6% of samples analyzed by reagents did not contain expected drug 

	
	
	
	Drug of concern detected by DCS
	2% of expected non-opioids (ketamine, MDMA/MDA) analyzed by test strips (n=1971) contained fentanyl

	Tupper K et al, Drug and Alcohol Dependence,
 2018.83
	Oct 2017-Apr 2018; Cross-sectional
	N=1714 drug samples; 
Fentanyl test strips, FTIR
	Expected substance detected by DCS
	Contained expected drug: 87% of expected psychedelics (n=141), 88% expected (meth)amphetamine (n=256), 91% expected cocaine (n=140), 18% expected heroin (n=907), 26% expected other opioid (n=99)

	
	
	
	Unexpected substance detected by DCS
	Did not contain expected drug: 14% of expected psychedelics, 12% expected (meth)amphetamine, 9% expected cocaine, 82% expected heroin, 74% expected other opioid; Expected heroin often contained caffeine (in highest amount), sugar alcohol, and fentanyl; N-ethylbuphedrone detected in expected MDMA, oxazepam/DMT in expected heroin, ketamine in expected methamphetamine

	
	
	
	Drug of concern detected by DCS
	Fentanyl in 6% expected (meth)amphetamine, 2% expected cocaine, 91% expected heroin, 67% expected other opioid,
21% unknown expectation (n=143)

	Karamouzian M et al, Harm Reduction Journal, 2018.46
	Jul 2016-
Jun 2017; Cross-sectional
	N=1411 drug samples; 
Fentanyl test strips
	Unexpected substance detected by DCS
	84% of expected heroin contained fentanyl (n=939; denominator unclear)

	
	
	
	Drug of concern detected by DCS
	79% of samples contained fentanyl; Drugs checked post-use more likely to contain fentanyl compared to those checked pre-use (83%; n=654 vs. 77%; n=438; p=.004)

	Munn M et al, Prehospital and Disaster Medicine, 2016.63
	2014;
Case Report

	N=2786 drug samples; 
Reagents
	Unexpected substance detected by DCS
	Nearly 30% of samples did not contain expected drug

	
	
	
	Source of submitted substance
	11% found on music festival grounds by attendees	

	France

	Giraudon I et al, Substance Use & Misuse, 2007.35
	Jul 1999- Jun 2004; Repeated Cross-sectional
	N=3273 drug samples; 
GC-MS
	Expected substance detected by DCS
	85% of expected MDMA (n=3273) contained MDMA (increased over time), 0.2% contained MDMA/medicine

	
	
	
	Unexpected substance detected by DCS

	Of expected MDMA: 7% contained amphetamine (increased over time), 5% MDEA (increased over time), 4% MDA (decreased over time), 2% methamphetamine

	
	
	
	Legal drug or no drug detected by DCS
	Of expected MDMA: 9% contained caffeine (increased over time), 7% medicine (usually unaltered commercial preparations), <1% no active substance

	Delile J-M et al, Alcoologie et Addictologie, 2002.23
	2000-2001; Repeated Cross-sectional
	N=160 drug samples (only extracted for DCS); 
GC-MS
	Expected substance detected by DCS
	80% of expected ecstasy contained only MDMA, 96% contained MDMA (2001)

	
	
	
	Unexpected substance detected by DCS
	Of expected ecstasy: 3% contained MDEA, 2% MDA, 2% cannabinol, 1% amphetamine, 1% methamphetamine, <1% 2C-B (2001)

	
	
	
	Legal drug or no drug detected by DCS
	Of expected ecstasy: 6% contained medical substances, 5% contained ephedrine, 5% caffeine (2001)

	
	
	
	Drug of concern detected by DCS
	Of expected ecstasy: 1% PMA (2001)

	
	
	
	Quantitative information detected by DCS
	MDMA/tablet: x̄=59 mg; 1-121 mg (2001)

	
	
	
	Analysis of sample appearance and other identifiers
	95% of samples were tablets; 87% of expected ecstasy tablets contained MDMA (2001)

	Italy

	Gerace E et al, Drug and Alcohol Review, 2019.34
	2016-2017; Cross-sectional
	N=472 drug samples; 
GC-MS, LC-MS,[footnoteRef:3] Raman spectroscopy [3:  Liquid chromatography–mass spectrometry; LC: Liquid chromatography.] 

	Unexpected substance detected by DCS
	40 samples contained unexpected drugs; 12% of expected MDMA (n=121) contained NPS

	
	
	
	Drugs detected by DCS
	69% of samples contained traditional drugs (MDMA, ketamine, amphetamine, cocaine, heroin, methamphetamine, LSD, opium); 0.4% precursors (norephedrine, pseudoephedrine) (most to least)

	
	
	
	Legal drug or no drug detected by DCS
	12% of samples contained legal drugs (caffeine, dipyrone, lidocaine, modafinil, acetaminophen, metronidazole, levomepromazine, buprenorphine, oxycodone); 0.6% no drugs

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	6% of samples contained 1 NPS (5-MeO-MiPT, 2C-I, MXE, 25B-NBOMe, mephedrone, 4-FA, DOC, 25I-NBOMe, 4-AcO-MET, 2C-B, DOM, DMT, pentylone, methylone, 4-MEC, mexedrone, methoxyphenidine, 4-FA/methylone)

	
	
	
	Comparison of analysis techniques
	Raman spectroscopy: 73% of samples identified, 27% not identified; Of not identified (n=128): 53% analyzed using GC-/LC-MS; GC-/LC-MS (n=68): 43% contained traditional drugs, 27% legal drugs, 27% NPS, 4% no drugs

	Netherlands

	van der Gouwe D et al, Addiction, 2017.85
	Jan 2013-Jan 2016; Repeated Cross-sectional
	N=32663 drug samples;
GC-MS, liquid chromatography with diode array detection, reagents
	Expected substance detected by DCS
	Across drugs purchased online or offline, 17-87% of samples contained expected drug only; 0-69% expected drug and other; 4-FA powder more likely to contain expected drug if bought online (p<.02)

	
	
	
	Unexpected substance detected by DCS
	Across drugs purchased online or offline, 9-76% of samples did not contain expected drug

	
	
	
	Quantitative information detected by DCS
	4-FA powder more likely to be higher purity if bought online (online 59% vs. offline 52% average purity, p=.001); 2C-B tablets (21 mg vs. 10 mg 2C-B/tablet, p=.049) and ecstasy tablets (131 mg vs. 121 mg MDMA/tablet, p=.05) higher dose if bought online; MDMA powders (45% vs. 61%, p=.02) higher purity if bought offline

	
	
	
	Source of submitted substance

	3% of samples purchased online; Increased over time; Non-controlled (4-FA, 5-APB, 6-APB) and recently controlled (MXE) drugs more often purchased online vs. controlled traditional drugs (2C-B, LSD, MDMA powder, amphetamine, cocaine, ecstasy); Of purchased online (n=928): 59% from unspecified source, 26% Google-indexed webshops (rarely controlled traditional drugs), 15% cryptomarkets (rarely non-controlled or recently controlled NPS)

	
	
	
	Price paid for submitted substance
	Average online prices higher for 6/10 drugs (p<.05): 4-FA powders, 5/6-ABP, ecstasy tablets, amphetamine powders, cocaine powders, LSD 

	Brunt T et al, International Journal of Drug Policy, 2017.10
	2014-2015; Cross-sectional
	N=41 drug samples (only extracted for DCS in the Netherlands);
GC-MS, GC-NPD,[footnoteRef:4] NMR[footnoteRef:5] spectroscopy, reagents, TLC[footnoteRef:6] [4:  Gas chromatography nitrogen phosphorous detection.]  [5:  Nuclear magnetic resonance.]  [6:  Thin layer chromatography.] 

	Expected substance detected by DCS
	100% of expected methoxetamine (n=6) contained methoxetamine; 100% expected MDPV (n=4) contained MDPV; 100% expected 5-IT (n=2) contained 5-IT; 80% expected 4-MEC (n=4) contained 4-MEC; 70% expected 4-FA (n=9) contained 4-FA

	
	
	
	Unexpected substance detected by DCS
	30% of expected 4-FA contained NPS of different chemical class; 20% expected 4-MEC contained NPS of different chemical class

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	4-FA, 4-MEC, 5-IT, MDPV, methoxetamine

	
	
	
	Quantitative information detected by DCS
	80% average purity 4-FA; 78% 4-MEC; 75% MDPV; 70% methoxetamine; 55% 5-IT

	
	
	
	Source of submitted substance
	20 webshops

	
	
	
	Price paid for submitted substance
	24-33 €/g MDPV; 20-30 €/g 5-IT; 15-20 €/g methoxetamine; 12-19 €/g 4-FA; Synthetic cathinone: absolute=23.84 €/g, purity adjusted=33.58 €/g, σ=6.07 €/g

	Linsen F et al, Addiction, 2015.51
	2007-2013; Repeated Cross-sectional
	N=474 drug samples;
GC-MS, GC-NPD, NMR spectroscopy, reagents, TLC
	Expected substance detected by DCS
	Expected 4-FA samples increased after 2009 (p<.001)

	
	
	
	Unexpected substance detected by DCS
	Unexpected 4-FA decreased after 2009 due to market recovery for shortages in expected amphetamine, ecstasy

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	4-FA

	Hondebrink L et al, Drug and Alcohol Dependence, 2015.41
	2007-2013; Repeated Cross-sectional
	N=42243 drug samples;
GC-MS, GC-NPD, NMR spectroscopy, reagents, TLC
	Unexpected substance detected by DCS
	NPS in expected MDMA, amphetamine, ketamine, LSD, cocaine; Unexpected NPS increased over time

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	840 expected various NPS samples contained NPS; Expected NPS increased and exceeded unexpected NPS since 2011; Samples containing NPS increased over time (1-8% of all samples); Types of NPS substantially increased; Most detected: 4-FA, MXE, 2C-B, 5-APB/6-APB

	Blanckaert P et al, Journal of Psycho-pharmacology, 2013.8
	2010-Oct 2012; Repeated Cross-sectional
	N=3514 drug samples (only extracted for DCS in the Netherlands)
	Expected substance detected by DCS
	7-12% of expected amphetamine contained amphetamine/4-MA per year; Increased over time

	
	
	
	Unexpected substance detected by DCS
	0-1% of expected amphetamine contained only 4-MA per year; Decreased over time

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	4-MA

	
	
	
	Drug of concern detected by DCS
	4-MA 

	
	
	
	Quantitative information detected by DCS
	Expected amphetamine containing 4-MA had an average 4-MA content of 5%; Expected amphetamine containing only 4-MA had an average 4-MA content of 21% (max=42%)

	Brunt T et al, Psycho-pharmacology, 2012.12

	2000-2010; Cross-sectional
	N=5786 drug samples; 
GC-MS, GC-NPD, reagents, TLC
	Expected substance detected by DCS
	70% of expected ecstasy contained MDMA, 8% MDMA and other drug(s)

	
	
	
	Unexpected substance detected by DCS
	20% of expected ecstasy contained one drug other than MDMA; 2% multiple other drugs

	
	
	
	Legal drug or no drug detected by DCS
	1% of expected ecstasy contained only caffeine

	
	
	
	Drug of concern detected by DCS
	mCPP, PMMA

	
	
	
	Quantitative information detected by DCS
	x̄ mg/tablet provided for MDMA, caffeine, MDEA, MDA, mCPP, amphetamine, 2C-B (most to least)

	Brunt T et al, International Journal of Drug Policy, 2012.13
	Jan 2004-Sep 2010;
Time- series
	N=missing;
GC-MS, reagents, TLC

	Drug market shortage detected by DCS
	Two parameters of shortage of MDMA-like substances (MDMA, MDA, MDEA, MBDB) used: percentage of tablets containing MDMA-like substances and average mg MDMA/tablet; Two change points (>99% confidence) overlapped for both parameters; First in November 2008 taken as time of onset of MDMA-like substances shortage; Second in December 2009 as time of offset

	Brunt T et al, Drug Testing and Analysis, 2011.14
	1992-Jul 2010; Repeated Cross-sectional 
	N=>100000 drug samples;
GC-MS, GC-NPD, NMR spectroscopy, reagents, TLC
	Expected substance detected by DCS
	45-87% of expected ecstasy contained MDMA per year, decreased in 1997 and 2009; ~80% expected LSD contained LSD per year, decreased in 2002

	
	
	
	Unexpected substance detected by DCS
	MDEA and MDA present in ~30% of expected ecstasy before 1997 and nearly disappeared since, other drugs in expected ecstasy include amphetamines, MBDB, 2C-B, atropine, 4-MTA, and PMA around 1997, and mCPP and mephedrone around 2009; 4-FA and 4-MA in expected amphetamine; 2C-B, DOB, fentanyl, and methamphetamine found in expected LSD

	
	
	
	Drugs detected by DCS
	2C-T-2, 2C-T-7, DMT, 5- MeO-DiPT, DXM

	
	
	
	Legal drug or no drug detected by DCS
	2-5% of excepted ecstasy contained no pharmacologic substances per year; Cocaine powders contained inert compounds (mannitol, maltose, inositol, flour, starch), synthetic local anesthetics (lidocaine, procaine, benzocaine, tetracaine; 10% of all expected cocaine samples) and other pharmacologically active substances (phenacetin, levamisole, caffeine, diltiazem, hydroxyzine, diphenhydramine, atropine)

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Shortage of amphetamine in 2008-2009 saw first emergence of 4-FA and 4-MA in expected amphetamine

	
	
	
	Drug of concern detected by DCS
	Atropine in expected ecstasy and expected cocaine, fentanyl in expected LSD, and PMA in expected ecstasy

	
	
	
	Quantitative information detected by DCS
	<50% of expected ecstasy contained >70 mg MDMA (1996-2001, 2009);>20% expected amphetamine did not contain enough amphetamine for quantification (1997-2001, 1999); Expected amphetamine with detectable amounts contained average 30% amphetamine from 1995-2010, decrease in 1998-2001, 2008-2009; 10% expected cocaine did not contain enough cocaine for quantification; Expected cocaine with detectable amounts contained x̄=56% cocaine; Average amounts were lower when sample contained synthetic local anesthetic or other pharmacologically active substance; When found in expected cocaine: x̄=26% phenacetin, 7% levamisole, 9% caffeine, 2% atropine; x̄=20-96 μg/unit (papertrip, microdot) LSD in expected LSD; 2C-B in expected LSD samples rarely exceeded 5 mg; 1-15 mg/tablet 2C-B in expected 2C-B

	Brunt T et al, Journal of Psycho-pharmacology, 2011.15
	2008-2009; Repeated Cross-sectional 
	N=12331 drug samples;
GC-MS, GC-NPD, reagents, TLC
	Unexpected substance detected by DCS
	Of expected ecstasy: 8-67% contained no MDMA per month (increased mid-2008 to mid-2009), 23-54% mCPP, 1-25% only mephedrone in 2009 (increased mid-year); 0.4% amphetamine, 0.3% methamphetamine, 0.3% 2C-B

	
	
	
	Legal drug or no drug detected by DCS
	>4% of expected ecstasy contained caffeine, 0.4% domperidone, 0.1% metoclopramide

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Mephedrone, 4-FA, N-formylamphetamine, ketamine, and pFPP in expected ecstasy

	
	
	
	Comparison of DCS results with police seizures
	Police seizures (n=>100) also detected mephedrone as first and only cathinone derivative in expected ecstasy

	Bossong M et al, Journal of Psycho-pharmacology, 2010.9
	Sept 2004-Dec 2007; Repeated Cross-sectional
	N=7963 drug samples;
GC-MS, GC-NPD, NMR spectroscopy, reagents, TLC
	Unexpected substance detected by DCS
	1-8% of expected ecstasy tablets per quarter contained mCPP only, 0-4% mCPP and MDMA; Tablets containing mCPP increased from 2004-2007 (p<.001); 96% of tablets containing mCPP (n=552) were expected to be ecstasy, some others expected to be cocaine or amphetamine

	
	
	
	Drugs detected by DCS 
	MDMA, mCPP, MDMA/mCPP (most to least)

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	7% of samples contained mCPP; First detected in Sept 2004 

	
	
	
	Drug of concern detected by DCS
	mCPP

	
	
	
	Quantitative information detected by DCS
	mCPP per tablet: x̄=27.6 mg, 35.2 mg when only mCPP, 13.3 mg when MDMA/mCPP (tablets with low dose of mCPP contained higher dose of MDMA and vice versa); 5-8% mCPP in expected cocaine and amphetamine powders (2005)

	
	
	
	Analysis of sample appearance and other identifiers
	Increase in variation of appearance (e.g., type, shape, size, logo, colour) of samples containing mCPP over time

	Brunt T et al, Drug and Alcohol Dependence, 2010.16
	1992-2008; Time- series
	N=14763 drug samples; 
GC-MS, GC-NPD, reagents, TLC
	Unexpected substance detected by DCS
	2-58% of expected cocaine contained substance(s) other than cocaine per year, increased over time; ~50% of expected amphetamine contained substance(s) other than amphetamine, ~2% methamphetamine

	
	
	
	Legal drug or no drug detected by DCS
	Caffeine, lidocaine, procaine, and phenacetin in expected cocaine samples containing substance(s) other than cocaine; Caffeine most common in expected amphetamine samples containing substance(s) other than amphetamine

	
	
	
	Quantitative information detected by DCS
	53-71% cocaine in expected cocaine samples containing cocaine per year, decreased over time; ~30% amphetamine in expected amphetamine samples containing amphetamine, decreased in 2000

	
	
	
	Price paid for submitted substance
	73-135 €/g for cocaine per year, decreased over time; 15-59 €/g for amphetamine per year, spike in 2000

	Vogels N et al, Addiction, 2009.90

Overlap with 
Spruit I (2001),79 Spruit I (1999)80
	Jan 1993-Dec 2008; Repeated Cross-
sectional

	N=33006 drug samples (only extracted for DCS);
GC-MS, GC-NPD, reagents, TLC


	Expected substance detected by DCS
	60-92% of expected ecstasy contained only MDMA, MDA, MDEA or MBDB per year; 44-86% only MDMA (lowest in 1997, highest in 2000-2004); 1-27% only MDEA (highest from 1993-1996, began to decrease in 1997); 0-3% only MDA (stable until nearly disappeared after 2005); 0-1% only MBDB (disappeared after 1997); 1-10% only combination of MDMA, MDA, MDEA, and/or MBDB; 1-13% MDMA, MDA, MDEA or MBDB and other drugs (0.3-3% amphetamine, 0-0.5% amphetamine and other drugs)

	
	
	
	Unexpected substance detected by DCS
	2-20% of expected ecstasy contained only drugs other than MDMA, MDA, MDEA or MBDB per year (peak in 1997); 0.1-15% only amphetamine (dropped after 2000), 0-1% amphetamine and other drugs

	
	
	
	Legal drug or no drug detected by DCS
	1-3% of expected ecstasy contained no pharmacologically active substances per year (caffeine, lidocaine, procaine, ephedrine)

	
	
	
	Drug of concern detected by DCS
	2C-B, 4-MTA, atropine, DOB, P(M)MA

	
	
	
	Quantitative information detected by DCS
	MDMA/tablet: x̃=72 mg (highest in 1994, lowest in 1998); <1 mg (trace)-225 mg; High-dose (106-140 mg MDMA) and very high-dose (>140 mg MDMA) tablets increased from 1998 until peaking in 2008 and 2004, respectively; x̄ mg/tablet provided for caffeine, mCPP, ketamine, methamphetamine, amphetamine, 2C-B, PMA, atropine, DOB (most to least)

	
	
	
	Comparison of DCS results with police seizures
	Seized samples more likely to contain only MDMA than samples from DCS (86% vs. 79%), p<.01; Same other drugs found, but some only by DCS; Similar median MDMA concentration (70 mg vs. 72 mg); Seized samples more likely to contain low/medium dose (36-105 mg MDMA) than samples from DCS, p<.01; 85% of seized tablets had already been detected by DCS

	Brunt T et al, Addiction, 2009.17
	1999-2007; Repeated Cross-sectional
	N=3230 drug samples;
GC-MS, GC-NPD, reagents, TLC
	Expected substance detected by DCS
	39-82% of expected cocaine samples contained only cocaine per year; 87% contained cocaine; 7-56% contained cocaine and other drug(s), 7% annual increase, p<.001

	
	
	
	Unexpected substance detected by DCS
	3-7% of expected cocaine samples contained drugs other than cocaine (amphetamine, caffeine) per year; 13% of expected cocaine samples contained no cocaine

	
	
	
	Legal drug or no drug detected by DCS
	Phenacetin, caffeine, lidocaine, procaine, diltiazem, levamisole, hydroxyzine, benzocaine, atropine (most to least); 2-8% of expected cocaine contained no pharmacologically active substances per year

	
	
	
	Drug of concern detected by DCS
	Atropine; Upward trend in adulterated cocaine, including with phenacetin, diltiazem, and hydroxyzine

	Spruit I, Substance Use & Misuse, 2001.79

Overlap with Vogels N et al (2009),90 Spruit I (1999)80
	1993-Mar 1998; Repeated Cross-sectional

	N=missing;
Reagents
	Expected substance detected by DCS
	44-61% of expected MDMA contained only MDMA per year; Samples containing MDMA increased from 1993-1996, dropped in 1997, and increased since to 75% per year; 0.3-2% of expected MDMA contained MDMA and amphetamine; 7-14% contained MDMA and other drug(s)

	
	
	
	Unexpected substance detected by DCS
	7-20% of expected MDMA contained MDEA only per year (drop in 1997); 2-5% contained MDA only (decreasing); 1-4% contained amphetamine only; 2-12% contained amphetamine and other drug(s); 6-18% contained other drug(s) (MBDB, 2C-B, DOB, ketamine, LSD, methamphetamine, GHB, atropine, caffeine); More unexpected results in June or August than other months

	
	
	
	Drug of concern detected by DCS
	2C-B, atropine, DOB

	Spruit I, Journal of Drug Issues, 1999.80

Overlap with Vogels N et al (2009),90 Spruit I (2001)79 
	1997-1998; Repeated Cross-sectional
	N=13330 drug samples
	Expected substance detected by DCS
	20-87% of expected MDMA contained MDMA per month (drop in October 1997, spike from mid-1998); 0-10% contained MDMA, MDEA, and/or MDA

	
	
	
	Unexpected substance detected by DCS
	4-49% of expected MDMA contained amphetamine or methamphetamine per month (decreased from mid-1998); 0-14% MDEA (decreased); 0-4% MDA; 1-19% other psychoactive drug(s); 2-16% other and unknown compounds

	
	
	
	Drug of concern detected by DCS
	2C-B, atropine

	Portugal

	Valente H et al, International Journal of Drug Policy, 2019.84
	2016;
Cross-sectional
	N=753 drug samples; 
Reagents, TLC
	Expected substance detected by DCS
	90% of expected MDMA (n=309) contained MDMA only, 1% MDMA and adulterants; 89% expected LSD (n=206) contained LSD only, 1% LSD and adulterants; 9% expected cocaine (n=65) contained cocaine only, 21% cocaine and adulterants; 62% expected ketamine (n=22) contained ketamine only, 20% ketamine and adulterants; 100% expected 2C-B (n=17) contained 2C-B only; 18% expected amphetamine (n=16) contained amphetamine only, 22% amphetamine and adulterants

	
	
	
	Unexpected substance detected by DCS
	Contained only unexpected drugs: 9% of expected MDMA (mainly synthetic cathinone derivatives, also cathinones, lidocaine), 10% expected LSD, 70% expected cocaine, 18% expected ketamine, 60% expected amphetamine; 12% of expected LSD contained NBOMe and DOx; 3% expected cocaine contained ketamine; 100% expected 2C-E (n=1) contained NBOMe derivative

	
	
	
	Legal drug or no drug detected by DCS
	52% of expected cocaine contained lidocaine only

	Martins D et al, Human Psycho-pharmacology: Clinical and Experimental, 2017.54
	2014;
Cross-sectional

	N=245 drug samples; 
GC-MS, reagents, TLC
	Expected substance detected by DCS
	67% of expected LSD contained only LSD; 0.8% LSD and adulterants or synthesis residues

	
	
	
	Unexpected substance detected by DCS
	24% of expected LSD contained drugs other than LSD only (11% contained DOx derivatives, 10% 25x‐NBOMe derivatives, 3% unknown drug)

	
	
	
	Legal drug or no drug detected by DCS
	8% of expected LSD contained no psychoactive substance

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	25x‐NBOMe, DOx

	
	
	
	Drug of concern detected by DCS
	25x‐NBOMe and DOx in expected LSD

	Martins D et al, Saude e Sociedade, 2015.55
	Apr 2009- Mar 2013; Cross-sectional
	N=1010 drug samples;
Reagents, TLC
	Expected substance detected by DCS
	73% of expected MDMA (n=445) contained MDMA only, 8% MDMA and other drugs; 22% expected cocaine (n=158) contained cocaine only, 51% cocaine and other drugs; 91% expected LSD (n=105) contained LSD only; 18% expected amphetamine (n=66) contained amphetamine only, 62% amphetamine and other drugs; 60% expected ketamine (n=40) contained ketamine only, 18% ketamine and other drugs; 77% expected 2C-B (n=35) contained 2C-B only, 11% 2C-B and other drugs

	
	
	
	Unexpected substance detected by DCS
	Contained no expected drug: 19% of expected MDMA, 28% expected cocaine, 20% expected amphetamine, 23% expected ketamine, 11% expected 2C-B; 9% of expected LSD contained family of phenethylamines

	
	
	
	Legal drug or no drug detected by DCS
	Most common adulterants in expected MDMA: caffeine, paracetamol, metaclopramide; Expected cocaine: paracetamol, caffeine, levamisole, phenacetin, tetracaine, lidocaine, ketamine, procaine; Expected amphetamine: caffeine, paracetamol; Expected ketamine: caffeine, paracetamol, azosemide

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Mephedrone, phenethylamines (e.g., 2C-B) 

	
	
	
	Drug of concern detected by DCS
	Levamisole, mCPP, phenacetin

	Slovenia

	Sande M et al, Harm Reduction Journal, 2018.76
	Dec 2016-Jan 2017;
Cross-sectional
	N=151 drug samples
	Unexpected substance detected by DCS
	27% of samples containing NPS (n=56) were expected to be traditional drugs

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	37% of samples contained NPS; 3-MeO-PCP, clonazolam, flubromazolam, and 4-fluorobutyrfentanyl identified for the first time

	
	
	
	Drug of concern detected by DCS
	4-fluorobutyrfentanyl

	Spain

	Roldán M et al, European Neuropsycho-pharmacology, 2019. [Conference Abstract]72
	Jan 2014-Mar 2018; Repeated Cross-sectional
	N=329 drug samples; 
GC-MS, LC-MS
	Expected substance detected by DCS
	0.3% of expected heroin contained only heroin

	
	
	
	Unexpected substance detected by DCS
	10% of expected heroin contained no heroin

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Ocfentanil, fentanyl, 4-fluorobutyrfentanyl, cyclopropylfentanyl, furanylfentanyl

	
	
	
	Drug of concern detected by DCS
	5% of expected heroin contained fentanyl compounds (majority also contained heroin); Increase in samples containing fentanyl compounds over time

	
	
	
	Source of submitted substance
	66% of expected heroin samples were from Spain, 59% Barcelona; Of samples containing fentanyl compounds (n=15): 27% Spain, 20% USA, 20% France, 13% Canada, 7% England, 7% Ireland, 7% Malta

	Fabregat-Safont D et al, Scientific Reports, 2019.27
	Cross-sectional
	N=1 drug sample
	Expected substance detected by DCS
	Expected novel aminorex derivative contained 4′F-4-MAR

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Characterized new halogenated aminorex derivative, 4′F-4-MAR

	
	
	
	Source of submitted substance
	Poland

	Fabregat-Safont D et al, Forensic Toxicology, 2018.28
	Cross-sectional
	N=1 drug sample
	Expected substance detected by DCS
	Expected synthetic cathinone contained 5-PPDI

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Characterized novel synthetic cathinone, 5-PPDI

	Grifell M et al, Human Psycho-pharmacology: Clinical and Experimental, 2017.38
	Jun 2014-Oct 2016; Cross-sectional
	N=12965 drug samples;
GC-MS
	Expected substance detected by DCS
	Contained expected drug only: 63% of expected 4-CMC (n=8), 80% expected 4-BMC (n=5), 40% expected 4-CEC (n=5); Contained expected drug and other drug: 20% expected 4-BMC contained 4‐BMC and 4‐CMC

	
	
	
	Unexpected substance detected by DCS
	47% of expected 4-CMC contained 4-BMC only; 60% expected 4-CEC contained unknown drugs; 4-CMC, 4-BMC, or 4-CEC detected (n=16) in expected MDMA, ketamine, 3-MMC, 3-CMC, other cathinones

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	11% of samples contained NPS; 0.3% cathinones including 0.2% 4‐CMC, 0.06% 4‐BMC, 0.03% 4-CEC, 0.02% 4‐CMC/4‐BMC; 13 samples with an unknown expectation contained 4‐CMC, 4‐CEC, 4‐BMC/4‐CMC

	
	
	
	Drug of concern detected by DCS
	4‐CMC, 4‐BMC, 4-CEC

	Quintana P et al, International Journal of Drug Policy, 2017.68
	Jun 2015-Mar 2016; Cross-sectional
	N=4 drug samples; 
GC-MS, LC-MS
	Unexpected substance detected by DCS
	Expected heroin contained ocfentanil 

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Ocfentanil 

	
	
	
	Drug of concern detected by DCS
	Ocfentanil

	
	
	
	Quantitative information detected by DCS
	Paracetamol 29-33%; Caffeine 26-27%; Heroin 3-16% (n=2)

	
	
	
	Source of submitted substance
	Hidden web vendors: 50% Europdrugs, 25% FrenchConnection, 25% unknown

	Fabregat-Safont D et al, Scientific Reports, 2017.29
	Cross-sectional
	N=1 drug sample; 
GC-MS, LC-MS
	Expected substance detected by DCS
	Expected U-49900 contained U-49900

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Characterized new opioid analogue U-49900

	
	
	
	Drug of concern detected by DCS
	U-49900

	Fabregat-Safont D et al,
Drug Testing 
and Analysis, 2017.30
	Cross-sectional
	N=1 drug sample
	New Psychoactive Substances (NPS) detected by DCS
	Characterized new designer drug derivate 2-(2-(4-chlorophenyl)acetamido)-3-methylbutanamide

	
	
	
	Source of submitted substance
	Online

	Palma A et al, Journal of Psychoactive Drugs, 2017.64
	2006-2015; Repeated Cross-sectional 
	N=25296 drug samples;
GC-MS
	Expected substance detected by DCS
	Contained expected drugs (p≤.001): 65% of expected non-controlled tryptamine (n=232) vs. 63% controlled tryptamine (n=204); Contained expected and other psychoactive tryptamine (p≤.001): 25% of expected non-controlled tryptamine vs. 21% controlled tryptamine

	
	
	
	Unexpected substance detected by DCS
	Contained other psychoactive tryptamines (p≤.001): 7% of expected non-controlled tryptamine vs. 2% controlled tryptamine; Contained other non-tryptamine substances (p≤.001): 2% expected to be non-controlled tryptamine vs. 3% controlled tryptamine; 14 samples expected not to contain tryptamines or related drugs contained tryptamines

	
	
	
	Legal drug or no drug detected by DCS
	Contained no active substance (p≤.001): 2% of expected non-controlled tryptamine vs. 11% controlled tryptamine

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Progressive increase in samples expected to be tryptamines over time; Most non-controlled tryptamines listed by the UNODC[footnoteRef:7] detected; Three non-controlled tryptamines expected and detected (MiPT, 5-MeO-EIPT, 4-AcO-DALT); Most commonly expected non-controlled tryptamines were 4-AcO-DMT, a-MT, 5-Meo-DMT  [7:  United Nations Office on Drugs and Crime.] 


	
	
	
	Source of submitted substance
	Among samples expected to be non-controlled tryptamines:
76% Spain, 19% EU, 6% non-EU; Among samples expected to be controlled tryptamines: 91% Spain, 2% EU, 8% non-EU; Statistically significant difference (p≤.001) between controlled and non-controlled tryptamine groups

	Trabsa A et al, European Psychiatry, 2017. [Conference Abstract]82
	Jun 2014-Dec 2015; Cross-sectional
	N=8324 drug samples;
GC-MS
	Unexpected substance detected by DCS
	67% of samples in gummy formulation (n=9) did not contain expected drug

	
	
	
	Drugs detected by DCS
	56% of samples in gummy formulation contained multiple drugs; 25N-NBOMe, allylescaline, cocaine, THC, cannabinol, ketamine, MDMA, N-acetyl-MDMA, MXE, 2C-N, 2C-E, 2C-D (most to least)

	
	
	
	Legal drug or no drug detected by DCS
	11% of samples in gummy formulation contained caffeine

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	25N-NBOMe, allylescaline, N-acetyl-MDMA, MXE, 2C-N, 2C-E, 2C-D

	
	
	
	Drug of concern detected by DCS
	25N-NBOMe

	
	
	
	Quantitative information detected by DCS
	Only drug found in active dosage was 25N-NBOMe

	
	
	
	Analysis of sample appearance and other identifiers
	0.1% of samples in gummy formulation

	Sanagustín D et al, European Psychiatry, 2017. [Conference Abstract]75
	Jan-Oct 2016; 
Cross-sectional
	N=4031 drug samples; 
GC-MS
	New Psychoactive Substances (NPS) detected by DCS
	0.1% of samples contained U-47700

	
	
	
	Drug of concern detected by DCS
	U-47700

	
	
	
	Source of submitted substance
	Of samples containing U-47700 (n=6): 33% Canada, 17% USA, 17% Sweden, 17% Holland 

	Pérez S et al, European Psychiatry, 2017. [Conference Abstract]67
	2010-2016;
Repeated Cross-sectional
	N=24551 drug samples;
GC-MS
	New Psychoactive Substances (NPS) detected by DCS
	0.2% of samples contained designer benzodiazepines; Increased over time, with peak in 2016

	Grifell M et al,	 European Psychiatry, 2017. [Conference Abstract]37
	Mar 2009-Mar 2016;
Repeated Cross-
sectional
	N=24528 drug samples;
GC-MS
	New Psychoactive Substances (NPS) detected by DCS
	3% of samples contained cathinones; Cathinones diversified over time (5 in 2009-2010, 132 in 2015-2016); Mephedrone and methylone became less prevalent over time, with rise in 4-CMC and alpha-PVP

	
	
	
	Drug of concern detected by DCS
	New cathinones with higher toxicity potential

	Monteagudo E et al, European Psychiatry, 2017. [Conference Abstract]61
	Jun 2014-May 2015; Repeated Cross-sectional
	N=8324 drug samples;
GC-MS
	New Psychoactive Substances (NPS) detected by DCS
	0.1% of samples expected to contain methylone (evenly distributed between 2014-2015)

	
	
	
	Source of submitted substance
	Of expected methylone samples (n=10): 60% Internet, 10% friend or relative, 10% home delivered 

	de Dios M et al, European Psychiatry, 2017. [Conference Abstract]22
	Jun 2014-Dec 2015; Cross-sectional
	N=8324 drug samples;
GC-MS
	Expected substance detected by DCS
	6 samples containing ethylone were expected to be ethylone; 1 expected MDMA sample contained ethylone/MDMA

	
	
	
	Unexpected substance detected by DCS
	12 samples containing ethylone were expected to be MDMA; 0.8% of expected MDMA samples contained ethylone

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	0.3% of samples contained ethylone; 10 samples with an unknown expectation contained ethylone

	Caudevilla F et al, International Journal of Drug Policy, 2016.19
	Mar 2014-Mar 2015; Cross-sectional
	N=219 drug samples; 
GC-MS, LC-MS
	Expected substance detected by DCS
	Contained only expected drug: 141 samples, 52% of expected cocaine (n=103), 100% LSD (n=15), 100% MDMA crystals (n=13) and pills (n=11), 40% amphetamine (n=10), 50% ketamine (n=6), 100% cannabis resin (n=5); Contained expected drug and adulterants: 47% of expected cocaine, 60% amphetamine, 33% ketamine; 200 samples contained expected drug

	
	
	
	Unexpected substance detected by DCS
	Did not contain expected drug: 2% of expected cocaine, 17% ketamine; 9 samples contained unexpected drug; 7 samples contained mixture of unexpected drugs 

	
	
	
	Legal drug or no drug detected by DCS
	Levamisole, phenacetin, caffeine, benzocaine, lidocaine in expected cocaine; Caffeine in expected amphetamine 

	
	
	
	Drug of concern detected by DCS
	Acetylfentanil, butyrfentanil, levamisole, penthobarbital, phenacetin, scopolamine

	
	
	
	Quantitative information detected by DCS
	x̄ amount of expected cocaine, MDMA crystals and pills, amphetamine, LSD, cannabis resin, CBD, ketamine provided; High proportion of active principle in samples

	
	
	
	Source of submitted substance
	Samples mailed to DCS from: 42% Europe, 26% Australia, 21% United States, 5% China, 3% Canada, 3% Argentina; Aimed to collect drug samples from cryptomarkets

	Vidal C et al, Forensic Science International, 2016.88



	Jan 2000-Dec 2014; Repeated Cross-sectional
	N=6200 drug samples; 
GC-MS, TLC, UltraViolet Visible 
Spectroscopy

	Expected substance detected by DCS
	Contained only MDMA: 77% of expected ecstasy crystals (n=3758), 57% tablets (n=2403), dropped in 2009; Contained MDMA and other drug(s): 7% of expected ecstasy crystals, 7% of tablets, peak in 2009; Expected ecstasy crystals and tablets contained same number of adulterants and increased over time; Expected ecstasy crystals contained more drug combinations

	
	
	
	Unexpected substance detected by DCS
	Contained other drugs: 14% of expected ecstasy crystals, 30% of tablets

	
	
	
	Legal drug or no drug detected by DCS
	Contained no drug: 2% of expected ecstasy crystals, 6% of tablets; Caffeine in crystals and tablets; Phenacetin, lidocaine, dextromethorphan, methamphetamine in crystals

	
	
	
	Quantitative information detected by DCS
	Mean MDMA content: 74% in crystals, 86 mg tablets; Amount of MDMA in crystals remained stable over time, tablets increased since 2010

	
	
	
	Analysis of sample appearance and other identifiers
	61% crystals, 39% tablets, 0.6% other (capsules, gels, paste, liquids, Vaseline, liquorice, and gum) 

	Ezquiaga I et al, European Psychiatry, 2016. [Conference Abstract]26
	Aug 2009-Aug 2015; Repeated Cross-sectional
	N=21198 drug samples;
GC-MS
	Expected substance detected by DCS
	12 samples containing 25I-NBOMe (n=56) were expected to be 25I-NBOMe

	
	
	
	Unexpected substance detected by DCS
	24 samples containing 25I-NBOMe were expected to be LSD, 4 25C-NBOMe, 4 25I-NBOH, 12 other drugs

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	25I-NBOMe first detected in 2012, peak in 2013

	
	
	
	Drug of concern detected by DCS
	25I-NBOMe

	Grifell M et al, European Psychiatry, 2016. [Conference Abstract]39

	Cross-sectional
	N=20062 drug samples;
GC-MS
	Expected substance detected by DCS
	13 samples containing alpha-PVP (n=33) were expected to be alpha-PVP

	
	
	
	Unexpected substance detected by DCS
	5 samples containing alpha-PVP were expected to be MDMA

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	0.2% of samples contained alpha-PVP

	
	
	
	Drug of concern detected by DCS
	Alpha-PVP

	Quintana P et al, European Psychiatry, 2016. [Conference Abstract]69
	Aug 2009-Aug 2015; Cross-sectional
	N=20062 drug samples;
GC-MS
	Expected substance detected by DCS
	4 samples containing methylphenidate (n=17) were expected to be methylphenidate	

	
	
	
	Unexpected substance detected by DCS
	5 samples containing methylphenidate were expected to be amphetamine, 3 ethylphenidate

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	0.1% of samples contained methylphenidate


	Quintana P et al, European Psychiatry, 2016. [Conference Abstract]70
	Aug 2009-Aug 2015; Cross-sectional
	N=20062 drug samples; 
GC-MS
	Expected substance detected by DCS
	2 samples containing DOB (n=13) were expected to be DOB	

	
	
	
	Unexpected substance detected by DCS
	8 samples containing DOB were expected to be DOC, 2 LSD

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	0.1% of samples contained DOB

	Galindo L et al, European Psychiatry, 2016. [Conference Abstract]32

	2010-2014; Repeated Cross-sectional
	N=15814 drug samples;
GC-MS
	Expected substance detected by DCS
	20 samples containing JWH (n=47) were expected to be JWH, 26 expected legal highs

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	0.3% of samples contained JWH, peak in 2012; 0.1% of samples contained more than one kind of JWH (JWH-018, JWH-210, JWH-081, JWH-250)

	
	
	
	Source of submitted substance
	Of samples containing JWH: 23% Catalunya, 46% other Spain, 23% other EU, 8% Internet or unknown 

	Martínez L et al, European Psychiatry, 2016. [Conference Abstract]53
	Aug 2009-Aug 2015; Repeated Cross-sectional
	N=21198 drug samples;
GC-MS
	Expected substance detected by DCS
	87 samples containing methylone (n=140) were expected to be methylone

	
	
	
	Unexpected substance detected by DCS
	20 samples containing methylone were expected to be MDMA, 8 other synthetic cathinones, 25 other drugs

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	0.7% of samples contained methylone, peak in 2011

	Angelats M et al, European Psychiatry, 2016. [Conference Abstract]4
	Aug 2009-Aug 2015; Cross-sectional
	N=21198 drug samples;
GC-MS
	Expected substance detected by DCS
	All samples containing 3-MeO-PCP or 4-MeO-PCP were as expected; 3 also contained tramadol, cocaine, acetone, other

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	3-MeO-PCP, 4-MeO-PCP 

	Galindo L et al, European Neuropsycho-pharmacology, 2016. [Conference Abstract]33
	Jan-Dec 2015;
Cross-sectional
	N=468 drug samples;
GC-MS
	Drugs detected by DCS
	Among marijuana samples (n=262): 99% contained THC, 39% CBD, 38% THC/CBD

	
	
	
	Quantitative information detected by DCS
	x̄=8% THC, 5% CBD; In samples containing THC/CBD (n=100): 64% THC<CBD, 28% THC≈CBD, 8% THC>CBD

	
	
	
	Analysis of sample appearance and other identifiers
	56% of samples were marijuana, 14% hashish, 12% extracts
10% cannabis leaves, 7% extracts for oral use, 1% topicals

	Dinamarca F et al, European Neuropsycho-pharmacology, 2016. [Conference Abstract]24
	2009-2016; Cross-sectional
	N=106 drug samples;
GC-MS
	Drugs detected by DCS
	64% contained or were expected to contain conventional benzodiazepines (alprazolam, diazepam), 36% designer benzodiazepines (etizolam, diclozepam); Detected principally with heroin, cocaine

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Etizolam, diclozepam, flubromazolam

	
	
	
	Drug of concern detected by DCS
	Flubromazolam

	Grifell M et al, European Neuropsycho-pharmacology, 2015. [Conference Abstract]40
	Jan 2009-Feb 2015; Cross-sectional
	N=18222 drug samples;
GC-MS, TLC
	Unexpected substance detected by DCS
	17 samples containing DOC (n=41) were expected to be LSD, 6 other drugs		

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	0.2% of samples contained DOC; Detected with dimethoxyamphetamine, DOB, synthesis byproducts, MDMA, DOM, octadecenoic acid 

	
	
	
	Drug of concern detected by DCS
	DOC

	Quintana P et al, European Neuropsycho-pharmacology, 2015. [Conference Abstract]71
	Jan 2010-Mar 2015; Cross-sectional 
	N=16605 drug samples;
GC-MS, TLC
	Expected substance detected by DCS
	69 samples containing MXE (n=138) were expected to be MXE		

	
	
	
	Unexpected substance detected by DCS
	50 samples containing MXE were expected to be ketamine, 3 cocaine, 2 amphetamine, 2 mephedrone, 12 other drugs

	
	
	
	Legal drug or no drug detected by DCS
	Caffeine/MXE

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	0.8% of samples contained MXE; 0.3% contained MXE and other drugs (synthesis by-products, mephedrone, MDMA)

	
	
	
	Drug of concern detected by DCS
	MXE

	Vidal C et al, Drug Testing and Analysis, 2014.89
	2009-2012; Repeated Cross-sectional
	N=173 drug samples;
GC-MS, TLC
	Expected substance detected by DCS
	Contained expected drug and NPS: 1 expected MDMA tablet, 3 MDMA crystals, 11 amphetamine, 3 ketamine, 1 LSD, 2 cocaine

	
	
	
	Unexpected substance detected by DCS
	Did not contain expected drug, contained NPS: 86 expected MDMA tablets, 26 MDMA crystals, 11 amphetamine, 13 ketamine, 8 LSD, 2 cocaine, 4 methamphetamine, 2 mescaline

	
	
	
	Legal drug or no drug detected by DCS
	Caffeine, ephedrine, levamisole, paracetamol, phenacetin, procaine with NPS

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Expected controlled drugs containing NPS increased over time; 24 NPS detected including 2C-B (mainly expected MDMA tablets), 4-FA (mainly expected amphetamine), MXE (mainly expected ketamine), mephedrone (mainly expected MDMA crystals), methylone (mainly expected MDMA crystals); 69 different combinations: 49 1 NPS, 20 controlled drug and NPS

	Caudevilla F et al, Human Psycho-pharmacology: Clinical and Experimental, 2013.20
	Jan 2010-Jun 2012; Repeated Cross-sectional
	N=6199 drug samples;
GC-MS, TLC
	Expected substance detected by DCS
	82% of samples expected to be cathinone derivatives (n=157) contained expected drug	

	
	
	
	Unexpected substance detected by DCS
	6% of samples expected to be cathinone derivatives did not contain expected drug; 27 samples containing cathinone derivatives (n=228) were expected to be MDMA/MDA, 25 legal highs, 21 other drugs (amphetamine, ketamine) 

	
	
	
	Legal drug or no drug detected by DCS
	Caffeine, local anesthetics (lidocaine, tetracaine) with cathinone derivatives

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	4% of samples contained cathinone derivatives (methylone, mephedrone, 4-MEC, MDPV; 58% contained one cathinone derivative only, 8% multiple cathinone derivatives, 14% synthesis by-products); Diversification and increase in cathinone derivatives over time; 7 samples with an unknown expectation contained cathinone derivatives

	
	
	
	Source of submitted substance
	Of samples containing or expected to contain cathinone derivatives (n=237): 86% Spain (20% Barcelona, 17% Madrid, 6% Valencia), 14% Internet

	Caudevilla F et al, Journal of Psycho-pharmacology, 2012.21
	Jan 2006-Dec 2009; 
Repeated Cross-sectional
	N=3303 drug samples;
GC-MS, reagents, TLC
	Expected substance detected by DCS
	99% of expected 2C-B (n=97) contained 2C-B; High compared to other drugs (67% MDMA, 86% amphetamine, 87% cocaine, 90% other research chemicals, 93% ketamine); 96% of expected 2C-B contained 2C-B only

	
	
	
	Unexpected substance detected by DCS
	1% of expected 2C-B contained 2C-I; 4 samples containing 2C-B were expected to be MDMA, 1 mescaline

	
	
	
	Legal drug or no drug detected by DCS
	Caffeine, diazepam with 2C-B

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Samples containing 2C-B increased over time (as did other research chemicals, unlike MDMA)

	
	
	
	Quantitative information detected by DCS
	x̄=16 mg 2C-B (2008), 9 mg (2009)

	
	
	
	Analysis of sample appearance and other identifiers
	Tablets became more prevalent than powders and capsules over time; 2C-B content of tablets with identical logos from geographically distant regions in Spain (n=24) were quite uniform between Jun-Dec 2009 

	United Kingdom

	Measham F et al, International Journal of Drug Policy, 2019.58
	Jul 2016;
Cross-sectional
	N=230 drug samples;
FTIR, mass loss analysis, reagents




	Expected substance detected by DCS
	164 samples contained expected drug

	
	
	
	Unexpected substance detected by DCS
	45 samples did not contain expected drug; Contained drugs less expensive than expected drug (ketamine in expected cocaine, cathinones in expected cocaine, ketamine, MDMA)

	
	
	
	Drugs detected by DCS 
	MDMA, ketamine, cocaine, cathinone NPS, NPS, LSD, amphetamine (most to least)

	
	
	
	Legal drug or no drug detected by DCS
	Caffeine, chloroquine, benzocaine, ephedrine, paracetamol in expected cocaine; Plaster, sugar in expected MDMA; Calcium sulphate hemihydrate

	
	
	
	Source of submitted substance
	48% onsite (festival grounds); 50% offsite; Onsite more likely to contain unexpected contents (27% vs 12%, p<.01)

	United States

	Saleemi S et al, Journal of Psycho-pharmacology, 2017.74

	Jul 2010-Jul 2015;
Cross-sectional
	N=529 drug samples;
Reagents
	Expected substance detected by DCS
	60% of expected MDMA (n=529) contained MD(M)A

	
	
	
	Unexpected substance detected by DCS
	40% of expected MDMA did not contain MD(M)A; Contained methylone, other cathinones, methamphetamine,
BZP, mephedrone, 2C drug, butylone, amphetamine, cocaine, LSD, other piperazine, ketamine

	
	
	
	Legal drug or no drug detected by DCS
	Dextromethorphan

	
	
	
	Drug of concern detected by DCS
	PMA

	
	
	
	Analysis of sample appearance and other identifiers
	No significant difference in proportion of samples containing MD(M)A between categories of names (molly, E(cstasy), MDMA, other) 

	
	
	
	Source of submitted substance
	57% of samples collected in Midwest states (Illinois, Oklahoma, Wisconsin)

	Sibbald K et al, Clinical Toxicology, 2014. [Conference Abstract]78
	2009-2013; Repeated Cross-sectional
	N=missing
	Expected substance detected by DCS
	11-35% of expected MDMA contained only MDMA per year; Peak in 2010

	
	
	
	Unexpected substance detected by DCS
	Midwest: 51% of expected MDMA contained BZP,
35% TFMPP, 12% MDPV, 8% 5-MeO-DiPT; Northeast: 17% expected MDMA contained methylone, 16% TFMPP, 14% BZP, 13% 5-MeO-DiPT; Southeast: 
33% expected MDMA contained TFMPP, 23% BZP, 9% methylone, 8% contained DBZP; Southwest: 17% expected MDMA contained BZP, 15% TFMPP, 9% ketamine, 7% methamphetamine; West: 23% expected MDMA contained TFMPP, 22% methamphetamine, 18% BZP

	
	
	
	Legal drug or no drug detected by DCS
	70% of expected MDMA samples collected in the Southeast contained caffeine, 59% West, 50% Southwest, 34% Northeast, 29% Midwest; 12% of expected MDMA samples collected in the West contained methylsulfonylmethane

	
	
	
	Source of submitted substance
	Midwest, Northeast, Southeast, Southwest, West

	Tanner-Smith E, Drug and Alcohol Dependence, 2006.81
	1999-Jul 2005; 
Repeated Cross-sectional
	N=1214 drug samples;
GC-MS, reagents
	Expected substance detected by DCS
	39% of expected MDMA tablets (n=1214) contained MDMA only, decreased over time (p<.001), low in 2004; 15% of expected MDMA tablets contained MDMA and other drugs, increased over time (p<.001), peak in 2004

	
	
	
	Unexpected substance detected by DCS
	46% of expected MDMA tablets contained other drugs only, remained stable with slight decrease over time p<.001; Other drugs included MDA, methamphetamine, MDE, ketamine

	
	
	
	Legal drug or no drug detected by DCS
	DXM, caffeine, pseudoephedrine, acetaminophen, diphenhydramine, guaifenesin, aspirin, methyl salicylate, lidocaine in expected MDMA tablets

	
	
	
	Drug of concern detected by DCS
	DOB, heroin, ketamine, PCP, PMA in expected MDMA tablets

	
	
	
	Analysis of sample appearance and other identifiers
	x̄=5 mm width, 9 mm height, 260 mg weight; Likelihood of an expected MDMA tablet containing other drugs only increased with tablet width and height, p<.001

	
	
	
	Source of submitted substance
	42% West, 28% South, 18% Northeast, 11% Midwest; 30% California, 11% Florida; Expected ecstasy tablets from California or Florida less likely than other states to contain other drugs only, p<.05;  Expected ecstasy tablets from Florida less likely than other states to contain MDMA and other drugs, p<.001; Multivariate models accounted for ~10% of variance in tablet content, suggesting important omitted predictor variables 

	Multi-Country

	Austria, Belgium, Netherlands, Portugal, Spain, Switzerland

	Brunt T et al, Drug Testing and Analysis, 2017.11
	2008-2013; Repeated Cross-sectional
	N=45859 drug samples (62% Netherlands, 7% Austria, 7% Switzerland, 18% Spain (Energy Control), 4% Spain (Basque) 2% Portugal, 0.5% Belgium); 
GC-MS, high performance LC, LC with diode array detection, reagents, TLC, ultraviolet visible spectroscopy 

	Expected substance detected by DCS
	80-100% of expected cocaine samples contained cocaine across countries per year, lowest in Austria, highest in Spain (Basque), Switzerland, Netherlands; 74-100% expected amphetamine samples contained amphetamine, lowest in Austria, fluctuated from 82-99% in most countries; 19-100% expected ecstasy tablets contained MDMA, low in 2009 and increased from 2010 onwards across countries; 53-100% expected MDMA crystals contained MDMA, relatively high and stable over time across countries

	
	
	
	Unexpected substance detected by DCS
	Expected MDMA contained NPS; 4-FA, 4-APB, 5-APB, 6-APB, PMMA, PMA only Netherlands; 4-MEC Switzerland, Spain, Austria; Expected amphetamine contained 4-MA

	
	
	
	Legal drug or no drug detected by DCS
	Expected cocaine contained levamisole, phenacetin, caffeine, lidocaine, procaine, tetracaine, hydroxyzine, diltiazem; Expected amphetamine contained caffeine

	
	
	
	New Psychoactive Substances (NPS) detected by DCS
	Increase in NPS detected over time (including expected and unexpected NPS) by Austria, Switzerland, Spain, Netherlands; Different types of NPS detected per year increased (especially 2011 onward), most diverse NPS in Spain, Netherlands, less diverse Switzerland, Spain (Basque)

	
	
	
	Drug of concern detected by DCS
	4-MA, levamisole, PMMA 

	
	
	
	Quantitative information detected by DCS
	36-63% average purity of cocaine across countries per year, lowest in Austria; Netherlands: Levamisole quantified in expected cocaine, increased (2010-2013); 10-47% average purity of amphetamine, lowest in Austria, highest in Netherlands, high across countries (2013); 43-117 mg average dose MDMA in ecstasy tablets, low in 2009 and increased from 2010 onwards across countries; x̄=74% purity of MDMA crystals, high across countries

	
	
	
	Analysis of sample appearance and other identifiers
	Ecstasy tablets vs. MDMA crystals; Tablets more prevalent in Switzerland, Netherlands; Crystals in Portugal, Spain 



Drug Abbreviations
25x‐NBOMe series: 25B-NBOMe, 2-(4-bromo-2,5-dimethoxyphenyl)-N-[(2-methoxyphenyl) methyl]ethanamine; 25C-NBOMe, 2-(4-chloro-2,5-dimethoxyphenyl)-N-[(2-methoxyphenyl)methyl]ethanamine; 25I-NBOMe, 2-(4-iodo-2,5-dimethoxyphenyl)-N-[(2-methoxyphenyl)methyl]ethanamine; 25N-NBOMe, 2-(2,5-dimethoxy-4-nitrophenyl)-N-(2-methoxybenzyl)ethanamine
25I-NBOH: 2-(4-iodo-2,5-dimethoxyphenyl)-N-[(2-hydroxyphenyl)methyl]ethanamine
2C series: 2C-B, 2,5-dimethoxy-4-bromophenethylamine; 2C-D, 2,5-dimethoxy-4-methylphenethylamine; 2C-E, 2,5-dimethoxy-4-ethylphenethylamine; 2C-I, 2,5-dimethoxy-4-iodophenethylamine; 2C-N, 2,5-dimethoxy-4-nitrophenethylamine; 2C-T-2, 4-ethylthio-2,5-dimethoxyphenethylamine; 2C-T-7, 2,5-dimethoxy-4-(propylthio)phenethylamine
3-CMC: 3-chloromethcathinone
3-MeO-PCP: 3-methoxyphencyclidine
3-MMC: 3-methylmethcathinone
4-AcO-DALT: 4-acetoxy-N,N-diallyltryptamine
4-AcO-DMT: o-acetylpsilocin
4-AcO-MET: 4-acetoxy-N-ethyl-N-methyltryptamine
4-APB: 4-aminobiphenyl
4-BMC: brephedrone
4-CEC: 4‐chloroethcathinone
4-CMC: clephedrone
4-FA: 4-fluoroamphetamine
4-MA, PMA: 4-methoxyamphetamine, para-methoxyamphetamine
4-MEC: 4-methylethcathinone
4-MeO-PCP: 4-methoxyphencyclidine
4-MTA: 4-methylthioamphetamine
4′F-4-MAR: para-fluoro-4-methylaminorex
5-APB: 5-(2-aminopropyl)benzofuran
5-IT: 5-(2-aminopropyl)indole
5-MeO-DiPT: 5-methoxy-diisopropyltryptamine
5-Meo-DMT: 5-Methoxy-N,N-dimethyltryptamine
5-MeO-EIPT: N-ethyl-5-methoxy-N-(1-methylethyl)-1H-indole-3-ethanamine
5-MeO-MiPT: 5-methoxy-N-methyl-N-isopropyltryptamine
5-PPDI: 1-(2,3-dihydro-1H-inden-5-yl)-2-(pyrrolidin-1-yl)butan-1-one
6-APB: 6-(2-aminopropyl)benzofuran
a-MT: α-methyltryptamine
alpha-PVP: α-pyrrolidinopentiophenone
BZP: benzylpiperazine
CBD: cannabidiol
DMT: N,N-dimethyltryptamine
DOx series: DOB, brolamphetamine; DOC, 2,5-dimethoxy-4-chloroamphetamine; DOM, 2,5-dimethoxy-alpha,4-dimethylphenethylamine
DXM: dextromethorphan
GHB: gamma-hydroxybutyrate
JWH series: JWH-018, 1-pentyl-3-(1-naphthoyl)indole; JWH-081, (4-methoxynaphthalen-1-yl)(1-pentyl-1H-indol-3-yl)methanone; JWH-210, (4-ethylnaphthalen-1-yl)(1-pentyl-1H-indol-3-yl)methanone; JWH-250, 1-pentyl-3-(2-methoxyphenylacetyl)indole
LSD: lysergic acid diethylamide
MBDB: N-methyl-1-(1,3-benzodioxol-5-yl)-2-butanamine
mCPP: meta-chlorophenylpiperazine
MDA: 3,4-methylenedioxyamphetamine
MDE, MDEA: 3,4-methylenedioxy-N-ethylamphetamine
MDMA: 3,4-methylenedioxymethamphetamine
MDPV: 3,4-methylenedioxypyrovalerone
MiPT: N-methyl-N-isopropyltryptamine
MXE: methoxetamine
PCP: phencyclidine
pFPP: para-fluorophenylpiperazine
PMMA: para-methoxymethamphetamine
TFMPP: 1-(3-trifluoromethylphenyl)piperazine
THC: tetrahydrocannabinol
U-47700: trans-3;4-dichloro-N-(2-(dimethylamine) cyclohexyl)
U-49900: 3,4-dichloro-N-(2-(diethylamino)cyclohexyl)-N-methylbenzamide
Supplementary Table 3: Findings for Tertiary Domain – Outcomes Related to Models of DCS
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(Full citation in Appendix C)
	Time Frame, Design
	Sample & Model Characteristics
	Outcome Measures
	Findings
	QA Score

	Canada

	McCrae K et al, Drug and Alcohol Dependence, 2019.56
	Jul-Sep 2018;
Cross-sectional
	N=336 drug samples; 
DCS clients; 
People who use drugs in party settings; 
Fentanyl test strips and FTIR[footnoteRef:8] at festivals/events [8:  Fourier transform infrared spectroscopy.] 

	Use of DCS
	88% opted to use fentanyl test strips
	N/A

	
	
	
	Barriers to use of DCS
	Lack of concern for possible fentanyl contents
	

	Bardwell G et al, Drug and Alcohol Dependence, 2019.5
	Dec 2017-Feb 2018;
Qualitative
	N=20; 
People who inject drugs (40% sold drugs in last 30 days); 
45% female; 
26-65yr; 
Fentanyl test strips and FTIR at supervised injection site
	Barriers to use of DCS
	High trust in regular sellers, assumed consistency in their drugs 

Perceived barriers for use by sellers: Primarily concerned about profit, privacy concerns linked to drug criminalization, risk of showing low confidence in their supply
	N/A

	
	
	
	Facilitators to use of DCS
	Low trust in unfamiliar sellers, or all sellers given their lack of knowledge on their supply

Perceived facilitators for use by sellers:
Accurate information beneficial to customers
	

	
	
	
	Perceived DCS as contributing to harm reduction
	Sellers may opt not to sell; Overdose prevention
	

	Bardwell G et al, International Journal of Drug Policy, 2019.6
	Dec 2017-Feb 2018;
Qualitative 
	N=20; 
DCS clients (15%) & non-clients (85%); 
Structurally-vulnerable people who use drugs; 
45% female; 
30-65yr; 
Fentanyl test strips and FTIR at supervised injection site
	Barriers to use of DCS	

		

	Giving up drug sample for analysis, linked to poverty; Accessing pre-use unlikely, especially if in withdrawal, given time required to receive results; Technological limitations related to quantification and/or detecting low concentrations; Increased willingness to use, and preference for, fentanyl given its high saturation of the drug market; Lack of concern for drug contents and possible negative effects, linked to extreme destitution and hopelessness; Opening hours; Location 
	N/A

	
	
	
	Facilitators to use of DCS
	Returning drug sample after analysis; Having a large drug quantity; Ability to access or receive results post-use; Quantification and accurate qualitative information; 24 hour availability; Central location
	

	Tupper K et al, Drug and Alcohol Dependence, 2018.83
	Oct 2017-Apr 2018; Cross-sectional
	N=1714 drug samples; 
DCS clients;
People who use street drugs; 
Fentanyl test strips and FTIR at supervised injection site
	Use of DCS
	2% of supervised injection service clients accessed DCS
	N/A

	
	
	
	Facilitators to use of DCS
	Richer information from more sophisticated technologies
	

	Karamouzian M et al, Harm Reduction Journal, 2018.46
	Jul 2016-
Jun 2017; Cross-sectional

	N=1411 drug samples; 
DCS clients;
Mostly people who use supervised injection services, from marginalized backgrounds; Fentanyl test strips at supervised injection site
	Use of DCS
	1% of supervised injection service clients accessed DCS
	4/14

	Netherlands

	Brunt T et al, International Journal of Drug Policy, 2012.13
	Jan 2004-Sep 2010;
Time-series
	N=22280;
DCS clients; People who use ecstasy; 
Mobile and fixed collection, reagents onsite, GC-MS[footnoteRef:9] and TLC[footnoteRef:10] offsite [9:  Gas chromatography–mass spectrometry.]  [10:  Thin layer chromatography.] 

	Facilitators to use of DCS
	60% “health concerns,” increased after drug market shortage of MDMA-like substances; Possible seasonal effect, with increase in summer
	5/12

	van de Wijngaart G et al, Journal of Drug Issues, 1999.86
	Mar-Oct 1996;
Cross-sectional
	N=1121 (pre-test), N=768 (post-test); DCS clients & non-clients;
Partygoers;
~30% female;
14-46yr; 
Reagents at dance events
	Use of DCS
	27% reported having 1+ pills analyzed at the party in the post-test

Partygoers who had used ecstasy more than once in the past year were asked whether they ever had their pills analyzed before use: 53% never; 24% rarely or sometimes; 23% often or always; Among those who had, 80% use the DCS
	5/14

	Portugal

	Martins D et al, Human Psychopharmacology: Clinical and Experimental, 2017.54
	2014;
Cross-sectional
	N=110, N=245 drug samples; 
DCS clients;
Festival attendees;
22% female; 
x̄=27.1yr;
TLC and reagents at festivals, GC-MS offsite
	Facilitators to use of DCS
	Alert on detection of DOx and 25x‐NBOMe in alleged LSD prompted increased DCS access to analyze expected LSD samples in 2014 (25-59% of samples/day) vs. 2012 (10-20% of samples/day) when no alert was issued
	5/14

	Slovenia

	Sande M et al, Harm Reduction Journal, 2018.76
	Dec 2016-Jan 2017;
Cross-sectional
	N=656; 
DCS clients & non-clients; 
“High-risk drug users from harm reduction programs” (n=102), “drug users in nightlife settings” (n=554);
28.3% (high-risk), 43.8% (nightlife) female; 
x̄=35yr (high-risk), x̄=24yr (nightlife);
Offsite analysis
	Use of DCS
	High-risk, nightlife: 31%, 18% already used DCS
	4/14

	
	
	
	Barriers to use of DCS
	High-risk (clients): Location, opening hours, lack of mobile (field) access; Nightlife (clients): Lack of mobile (field) access, “anonymity with collecting samples in small towns”

High-risk: “Use drugs tried by others,” time required to receive results, fear loss of anonymity; Nightlife: Fear police accessing data, fear loss of anonymity; time required to receive results
	

	
	
	
	Facilitators to use of DCS
	Distrust in unregulated drug market quality; Harm reduction; “Wish to get information before use of the drug”
	

	
	
	
	Received individual or aggregated information from DCS 
	High-risk, nightlife: 42%, 45% obtained information from DCS
	

	
	
	
	Level of knowledge about DCS 
	High-risk, nightlife: 78%, 45% informed about DCS
	

	
	
	
	Sources of knowledge about DCS
	High-risk: 52% organizational professionals, 13% fieldwork professionals; Nightlife: 39% friends, 38% online, 31% onsite promoters, 14% media, 12% flyers
	

	
	
	
	Familiarity with technologies for DCS
	High-risk, nightlife: 19%, 43% “familiar with quick drug checking” technologies
	

	
	
	
	Perceived DCS as contributing to harm reduction
	High-risk, nightlife: 80%, 88% strongly agree or agree DCS contributes to risk reduction; Higher agreement for nightlife vs. high-risk, p<.001
	

	
	
	
	Perceived importance of information on hazardous contents
	High-risk, nightlife: 95%, 97% very important or important perceived for “informing about hazardous substances and adulterants”

High-risk, nightlife: 34%, 96% very important or important perceived for recognizing “potentially hazardous substances in drugs they use”; Higher importance for nightlife vs. high-risk, p<.001
	

	
	
	
	Perceived importance of accessibility of DCS
	High-risk, nightlife: 53%, 48% very important; 89%, 93% very important and important perceived for DCS accessibility
	

	
	
	
	Perceived endorsement of drug use by DCS
	High-risk, nightlife: 86%, 88% does not encourage; 14%, 12% encourages use
	

	
	
	
	Acceptability of counselling with DCS 
	High-risk, nightlife: 59%, 58% “do not mind brief counselling” during sample collection
	

	
	
	
	Willingness to wait for analysis results
	High-risk: 55% willing to wait “up to 2 months”; Nightlife: 49% willing to wait “up to 1 week”; Less willingness to wait for nightlife vs. high-risk, p<.001
	

	
	
	
	Willingness to pay for analysis results 
	High-risk, nightlife: 13%, 32% “willing to pay for a more rapid test”
	

	Switzerland

	Hungerbuehler I et al, Harm Reduction Journal, 2011.44
	Switzerland;
2001-Jun 2010;
Repeated cross-sectional
	N=1376; 
DCS clients;
People who use party drugs;
22% female;
x̄=27.8yr;
Mobile and fixed collection, analysis with HPLC[footnoteRef:11] [11:  High-performance liquid chromatography.] 

	Client characteristics at fixed vs. mobile DCS
	Fixed vs. mobile site clients: Older (30.7 vs. 27yr), more female (29% vs. 20%), more unemployed (31% vs. 17%), more tertiary education (31% vs. 17%), more DCS visits (31% vs. 24%), less polydrug use (76% vs. 88%) (all p<.016)
	3/14

	United Kingdom

	Measham F et al, International Journal of Drug Policy, 2019.58
	Jul 2016;
Cross-sectional
	N=230; 
DCS clients;
Festival attendees;
34% female;
x̄=27.6yr;
FTIR, mass loss analysis, and reagents at festivals
	Facilitators to use of DCS
	25% concerned about sample (including experienced negative effects); 15% experienced negative effects from drug previously; 4% general concerns about how they were feeling when submitting sample
	6/14

	United States

	Peiper N C et al, International Journal of Drug Policy	, 2019.66
	Sep-Oct 2017;
Cross-sectional
	N=125;
DCS clients;
People who inject drugs;
44% female;
47% 30-39yr, 
30% 40+yr;
Fentanyl test strips for personal use
	Perceived DCS as contributing to harm reduction
	77% more able to protect themselves from overdose

Higher odds of perceived overdose safety with fentanyl test strips among those 40+ vs. 20-29yr (aOR=3.98, 95% CI=1.18-13.40), non-clients of syringe services program vs. existing clients (aOR=4.06, 95% CI=1.63-10.13) 
	7/14

	Sherman S et al, International Journal of Drug Policy, 2019.77
	Jun-Oct 2017; 
Cross-sectional
	N=80 (only extracted for Boston as jurisdiction with DCS); 
Street-based people who use drugs;
35% female; x̃=40yr;
Fentanyl test strips
	Perceived DCS as contributing to harm reduction
	94% DCS “would make them feel better about protecting themselves from overdose”
	5/14

	
	
	
	Perceived importance of information on hazardous contents
	85% interest in DCS if provided information on fentanyl contents; Associated with: being 35+yr (aOR=1.49, 95% CI=1.26-1.78), non-white (aOR=2.03, 95% CI=1.04-3.96), current homelessness (aOR=0.62, 95% CI=0.53-0.73), having witnessed a fatal overdose (aOR=1.57, 95% CI=1.05-2.34), recently having used drugs suspected of containing fentanyl (aOR=1.82, 95% CI=1.07-3.10)

Across all cities: 90% interest in DCS if provided information on amount of fentanyl; 93% interest in DCS if provided information on contents other than fentanyl
	

	
	
	
	Perceived importance of accessibility of DCS
	Interest in: 83% on-site drug checking machines; 83% on-site fentanyl test strips; 91% take-home fentanyl test strips 

DCS would be most accessible at: 26% syringe service program; 16% drug treatment program; 14% safer consumption service; 12% health clinic; 10% homeless shelter; 8% emergency room; 6% pharmacy; 6% community based organization
	

	
	
	
	Willingness to provide drug sample for analysis
	Among those interested in DCS, willing to provide: 45% “leftover residue from a baggie/pill to a couple of grains”; 38% “pinhead to a pinch/bump”; 9% “whatever it takes”
	

	Goldman J et al, Harm Reduction Journal, 2019.36
	May-Sep 2017;
Qualitative
	N=81 (42% used DCS on urine post-use, 58% on drugs pre-use, not disaggregated);
DCS clients (77%) & non-clients;
Young people who use drugs;
41% female;
x̄=26.5yr;
Fentanyl test strips for personal use
	Barriers to use of DCS	
	Inconvenience of fentanyl test strips for urine; Fear of stigma; Fear of legal risks
	N/A

	
	
	
	Facilitators to use of DCS
	Suspicions of fentanyl content; Ease of use; Lack of trust in drug supply; Pre-use access allows overdose prevention; Preference for take-home use
	

	Krieger M et al, International Journal of Drug Policy	, 2018.49
	May-Sep 2017;
Longitudinal
	N=81 (42% used DCS on urine post-use, 58% on drugs pre-use, not disaggregated);
DCS clients & non-clients;
Young people who use drugs;
41% female;
x̄=26.5yr;
Fentanyl test strips for personal use
	Use of DCS
	77% used 1+ fentanyl test strips; 12% used all 10; Participants who reported ever selling drugs more likely to use fentanyl test strips (p=.038)
	4/12

	
	
	
	Facilitators to use of DCS
	Ease of use (98% confident in ability to use fentanyl test strips, 77% confident in ability to read results); Locations including community health clinics (72%), community-based organizations (57%), pharmacies (52%), health department offices (52%), needle and syringe exchange programs (49%), online stores (44%)
	

	McKnight C et al, International Journal of Drug Policy	, 2018.57
	Feb-Aug 2017;
Qualitative
	N=55; 
DCS clients & non-clients;
People dependent on opioids;
31% female; 
x̄=46.7yr;
Fentanyl test strips for personal use
	Barriers to use of DCS
	Technological limitations related to quantification; No fentanyl effects when using samples containing fentanyl
	N/A

	
	
	
	Facilitators to use of DCS
	Saturation of drug market with fentanyl and associated overdose mortality; “Experiencing a different sensation when getting high”; Fentanyl detection in drugs other than expected heroin led to submission of expected cocaine
	

	
	
	
	Perceived DCS as contributing to harm reduction
	Most participants reported fentanyl test strips might prevent future overdoses by providing warnings about potent heroin
	

	Multi-Country

	Canada, Mexico, United States

	Palamar J et al, International Journal of Drug Policy, 2019.65
	Jul 2015-Jul 2018;
Qualitative
	N=32, 
DCS clients & non-clients; 56% affiliated with DCS, 44% non-affiliated;
28% female;
x̄=27yr;
Varying models, personal use of reagents
	Barriers to use of DCS
	Legal concerns given drug paraphernalia laws; Lack of access to events due to organizers’ legal and insurance concerns (unaffiliated less likely to discuss this barrier)
	N/A

	
	
	
	Facilitators to use of DCS
	Protecting themselves from unwanted drug contents; Witnessing negative drug effects; Altruistic desire to protect others from negative drug effects; Protecting their customers, among sellers
	





