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Abstract  
Background: Illicit drug use conƟnues to increase and impact individuals’ health worldwide. CriƟcal 
voices surrounding the performance of enforcement-led policies conƟnue to grow internaƟonally, 
as they have been shown to be ineffecƟve in reducing drug-related harms and lead to high 
expenditure to society. Instead, some countries and voices advocate a human right and public 
health approach to drug policymaking. These policies include decriminalisaƟon of drug users, and 
services or faciliƟes to support them, such as safe drug consumpƟon faciliƟes (SDCFs). The case of 
the SDCFs in Scotland presents a Ɵmely and highly relevant focus for this PhD work, as its 
implementaƟon in the UK remains poliƟcally contested. Such a facility allows individuals to consume 
illicit drugs under clinical supervision, represenƟng a public health orientated alternaƟve to puniƟve, 
criminalisaƟon-based responses. IncorporaƟng scienƟfic evidence of the services is an essenƟal 
element of an evidence-based policy, and more frequently, economic evaluaƟon and health 
technology assessment are being incorporated into the assessment of public health and social 
policies. This thesis, therefore, explores and examines whether health economics methods can 
support a raƟonal and sustainable approach to drug policy decision-making in Scotland, using SDCF 
as an example.  

Methods: A mulƟ-methods approach was taken to illustrate how health economic methods can 
contribute to the evidence base that informs policymaking in the Scoƫsh context. This thesis is 
comprised of (i) a systemaƟc review to understand what and how health economic methods were 
used to evaluate illicit drug policies worldwide, (ii) a literature review focused on the 
implementaƟon of SDCFs in an internaƟonal context. Two empirical studies were then developed, 
including (iii) a discrete choice experiment (DCE) that explored acceptability for different 
configuraƟons of a SDCF by sampling potenƟal service users (PWUD)’ perspecƟves in Scotland; and 
(iv) the decision analyƟcal modelling to esƟmate the short- and longer-term cost, benefits, and 
potenƟal cost-effecƟveness of a hypotheƟcal SDCF in Glasgow, Scotland, integraƟng findings from 
the DCE study.  

Results: The systemaƟc review found that internaƟonally, a large amount of the government budget 
has been allocated to enforcement policies, accompanied by a significant loss of producƟvity from 
people who have been incarcerated or have had overdose deaths. In the reviewed studies, public 
health policies were strongly supported by the evidence base, but evaluaƟon was oŌen conducted 
from a healthcare perspecƟve, and limited research related to the enforcement-related policies 
(either criminalisaƟon or decriminalisaƟon). In Scotland, the DCE study found that parƟcipants 
preferred a SDCF that involved peer workers, provided drug checking service and inhalaƟon spaces, 
and opened 24 hours a day, in comparison to one without peer workers, did not provide drug 
checking service and inhalaƟon spaces, and opened dayƟme only. Among these features, peer 
involvement in the facility had a great impact on the willingness to travel to the SDCF. ParƟcipants 
were willing to travel up to nearly 1 hour to use a SDCF that involved peer workers compared to one 
without peer workers. A cost-effecƟveness analysis was then undertaken to esƟmate the potenƟal 
costs and outcomes of a hypotheƟcal SDCF compared to the status quo (i.e. no SDCF) in Glasgow, 
Scotland. The findings of this modelling study suggested that implemenƟng a SDCF would be cost-
effecƟve from a healthcare perspecƟve. Over a 1-year Ɵme horizon, a SDCF would be cost-effecƟve, 
with an esƟmated ICER at £1,378 per QALY gained (or £517,399 per death avoided) compared to 
having no SDCF available. In the lifeƟme cost-effecƟveness analysis, implemenƟng a SDCF remained 
cost-effecƟve when incorporaƟng referral benefits for service users engaging in long-term recovery 
treatment, with an esƟmated ICER at £2,640 per QALY gained (or £1,693 per life-year saved) 
compared to having no SDCF available. 

Conclusion: This thesis demonstrates that health economic methods can strengthen the evidence 
base for drug policy decision-making in Scotland and the wider context. In the systemaƟc review, 



ii 
these methods were shown to provide mulƟdimensional evidence of drug policies. It includes the 
assessment of the costs and cost-effecƟveness of implemenƟng polices to guide efficient resource 
allocaƟon, quanƟfied individual and societal preferences towards policies, and integraƟon of 
broader societal consideraƟons of implemenƟng of drug policies. The DCE study provided robust 
evidence on the preferences of PWUDs, which are highly relevant for decision makers, highlighƟng 
which service features were most likely to drive engagement and thereby ensuring that SDCFs are 
designed in ways that maximise their impact. The cost-effecƟveness modelling complemented this 
by quanƟfying the costs and outcomes associated with alternaƟves, offering decision-makers a 
clearer picture of value for money and the trade-offs involved in resource allocaƟon. Overall, these 
analyses illustrate that applying economic methods in this policy space can produce acƟonable 
insights that directly support informed, transparent and evidence-based decision-making, moving 
illicit drug policy away from being shaped primarily by poliƟcal or moral debates, and towards being 
grounded in rigorous evaluaƟon of PWUDs’ needs, costs and benefits, as well as broader social 
impacts and uncertainƟes that are central to policy decisions. 
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State of play  
During the Ɵme of my PhD, between July 2021 and May 2025, the landscape of illicit drug policy 
was rapidly evolving in Scotland – the proposal of opening a safer drug consumpƟon facility in 
Glasgow had been rejected many Ɵmes by the Westminster UK Government since 2016, unƟl the 
most recent Lord Advocacy Statement on the Glasgow pilot facility marked a significant shiŌ in 
policy direcƟon in 2023. AŌer this statement, the Glasgow pilot facility was scheduled to open in 
2024 (but then postponed to January 2025) with a fully confirmed service configuraƟon. Meanwhile, 
a 5-year research project has been funded by the NaƟonal InsƟtute Health and Care Research to 
evaluate the Glasgow pilot facility that started in April 2025.  

Policy changes have impacted my PhD, however, evidence in relaƟon to safer drug consumpƟon 
faciliƟes in the Scoƫsh context remains limited, parƟcularly regarding the user preferences of SDCF 
service configuraƟons, and the potenƟal cost-effecƟveness of implemenƟng such a facility in 
Scotland. Against this backdrop, this PhD remains highly relevant. In addiƟon, as this is an inherently 
poliƟcal issue, the findings of this thesis must be interpreted within the context of the policy 
framework at the Ɵme.  

Statement in ethics and language   
Illicit drug use is a sensiƟve topic. Each drug-related death is avoidable and each is a person’s life, 
with profound impact on families, communiƟes, and society. While the language used in this thesis 
aligns with the terminologies oŌen used in academic research in health economics and drug use 
research, it may not adequately reflect the severity of these losses.   
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a common occurrence [10]. The co-use of heroin with fentanyl and other syntheƟc opioids (drug 
dose) for enhancement of the ‘high’ (intoxicaƟon) has contributed to sharp increases in morbidity 
and mortality in the United States of America (USA) during the past decade [11, 12]. Overall, the 
mechanisms illustrate that PWUD oŌen have complex and evolving paƩerns of consumpƟon, which 
has direct implicaƟons for the need for flexible and user-informed intervenƟons that can adapt to 
shiŌing drug use behaviours over Ɵme.  

1.1.2 World drug trend  

Drug use conƟnues to increase globally and impacts individuals’ health. In 2022, approximately 292 
million (or 1 in 18) people have used a drug in the past year, an increase of 20% over a decade ago, 
with cannabis being the most widely used drug, followed by cocaine, opioids, amphetamines, and 
‘ecstasy’ [6]. The proporƟon of people who have ever used a drug is 4.6 Ɵmes higher than the 
proporƟon of people diagnosed with DUD (64 million) [6] which suggests that most people who 
have ever tried a drug never proceed to DUD [2]. The risks of developing DUD have been found 
strongly associated with geneƟc factors, and interact with social and contextual factors that play an 
important role in exposure, iniƟal, and regular use of drugs [13, 14] .  

The United NaƟons Office on Drugs and Crime (UNODC) esƟmates that only about 1 in 11 people 
with DUD received drug treatment globally in 2022, a decrease from 2015, and the treatment 
coverage is much lower among women (1 in 18 in treatment) than among men (1 in 7) [6]. InjecƟng 
drug use is a facilitaƟng driver of the global epidemic of hepaƟƟs C (HCV), and people who inject 
drugs (PWID) are 14 Ɵmes more likely to acquire human immunodeficiency virus (HIV) than the 
general populaƟon [6]. Notably, the global DUD mortality rate was esƟmated to be 1.84 deaths per 
1,000,000 people (95%CI, -0.44 to 4.12) in 1990 and 13.09 deaths (95%CI, 10.74-15.43) in 2021, and 
the number of deaths were predicted to be conƟnuously increasing to 38.45 (95%Crl, 30.48-49.33) 
in 2030 [15]. Despite the uncertainty reflected in the wide confidence and credible intervals, these 
esƟmates provide useful insight into the global trend in drug-related deaths. It suggests a growing 
global trend associated with illicit drug use, and such data highlights the significant scale and burden 
of the drug problem over Ɵme. In addiƟon to this, the prevalence of DUD and associated disease 
burden (due to premature death and morbidity) have been significantly aƩributed to people who 
are opioid users, middle-aged men, and from high-income countries (HICs) [8, 16-19].  

1.1.3 Illicit drug use in the UK and other high-income countries 
The changing of social, economic and poliƟcal contexts is associated with drug iniƟaƟon and drug-
related deaths in high-income countries (HICs) [20-23]. In North America, for example, excessive 
prescribing of opioids for pain management and subsequent restricƟons on that prescribing has 
been suggested as one of the drivers for the increase in illicit heroin and syntheƟc opioid use in the 
USA and Canada [2, 24, 25]. In Nordic countries, the late implementaƟon and long waiƟng Ɵmes of 
drug treatment services have partly explained the drug-related deaths [26]. In the Netherlands, 
commercialised cannabis use may have promoted the drug’s popularity among youth, tourists, and 
refugees for the purpose of recreaƟonal use (as considered ‘lifestyle’), and provoked increases in 
alcohol, vaping, and e-cigareƩe use among adolescents and young adults [23, 27, 28].   

Economic policy changes have also driven the drug use problems in the UK, but their impact is 
thought to have more acutely aggravated the situaƟon in Scotland than in England and Wales [29]. 
In Scotland, the rapid rise in drug-related deaths has been explained as a consequence of policy 
changes in the 1980s that sequenƟally increased socioeconomic inequality among the Scoƫsh 
populaƟon [30]. Such effects might remain over Ɵme because the increasing number of drug-related 
deaths has been aƩributed to middle-aged men who were born between 1960 and 1980 and lived 
in the most deprived areas [30-32]. Beyond economic impact, drug-related deaths have been 



3 
further exacerbated by worsening social determinants of health since 2010’s austerity policies, e.g., 
poor housing, unemployment, and decreasing public services [33].  

Across the UK, between 2010 and 2019, drug-related death rates have increased by 171% in 
Scotland, 149% in Northern Ireland, and 61% in England and Wales [34]. Holland et al indicate five 
potenƟal factors that have contributed to this rise, including an ageing populaƟon of those who use 
drugs, increasing polydrug use, increasing homelessness and incarceraƟon, changing paƩerns of 
socioeconomic deprivaƟon, and cuts in funding for services that prevent drug-related deaths [34].  

In Scotland, the latest report shows that the number of PWUD is in the range of 55,800 to 58,900, 
represenƟng a prevalence rate of 1.62% amongst the general populaƟon aged 15 to 64 years [35]. 
Drug-related deaths have been constantly increasing in the past decades, with the highest record 
of 1,339 in 2020 [36]. Noteworthy, Scotland’s drug death rate is over 3.5 Ɵmes the rate for the UK 
as a whole, and also is the highest among other European countries [37]. Of the major Scoƫsh ciƟes, 
the age-standardised drug-related death rate was recorded highest in Glasgow City at 44.6 per 
100,000 populaƟon and followed by Dundee City (40.2) between 2019-2023 [36]. Besides fatal 
overdose, there have been several major outbreaks of HIV among PWID in the ciƟes of Edinburgh 
and Dundee in the 1980s, and a more recent outbreak remains uncontained in Glasgow City since 
2015 [38]. These staƟsƟcs highlight a substanƟal rise in drug-related deaths across the UK, with 
Scotland experiencing the most significant increase compared to the rest of UK. It may indicate the 
broader challenges such as social and poliƟcal context, and characterisƟcs of user populaƟon may 
play an important role.  

1.2 Research gap  

1.2.1 Evidence-based drug policy?  

Whilst the opioid overdose crisis conƟnues, prioriƟes to address drug problems have been largely 
dominated by the implementaƟon of legislaƟon-related naƟonal drug control regimes across 
countries and regions of the world, with main effects that have been evaluated mostly in terms of 
drug crime and trafficking [39-41]. The United NaƟons (UN) treaƟes, or convenƟons, form the 
internaƟonal law framework of the global drug control regime, which serves as a foundaƟon for 
shaping naƟonal domesƟc law [42]. However, the performance of drug treaƟes has been 
consistently criƟcised, as they have been shown to be ineffecƟve at reducing the number of people 
who use drugs and lead to high expenditure on law enforcement, which is associated with severe 
unintended harms (e.g., drug market violence in North America, Mexico and Brazil) [43-46].  

A series of policy reforms aƩempted to act outside the framework of the UN treaƟes in the past 
decades, for example, legalised drug market in New Zealand, and supervised drug consumpƟon 
faciliƟes (SDCFs) in Canada [47, 48]. Advocates strongly argue for a human rights and public health 
approach in drug policies, which explains that drug use, drug use disorders and related health 
condiƟons are major public health concerns that should engage people to access treatment services 
they need to improve their health. The 2016 World Health OrganizaƟon (WHO) report of the UN 
special session on the world drug problem emphasised that incorporaƟng scienƟfic evidence of 
treatment services for people with DUD and associated consequences is an essenƟal element of an 
evidence-based drug policy [39].  

Based on current scienƟfic research, however, there is a limited understanding of the effecƟveness 
and cost-effecƟveness of drug policies that operate outside of the current UN internaƟonal drug 
control framework. Especially, in some cases, the disƟncƟon between drug policy and drug-related 
healthcare intervenƟon becomes ambiguous. The introducƟon of a new intervenƟon, such as SDCFs, 
oŌen requires legislaƟve and policy reform, making the intervenƟon implemented as part of 
poliƟcal changes, rather than a solely public health programme. This issue is further explored in the 
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UK context in next secƟon 1.2.2. Furthermore, while the number of published research arƟcles on 
all areas of illicit drug use has been conƟnuously increasing each year, such as causes, consequences, 
prevenƟon, and treatment of illicit drug use, these are predominantly derived from the USA, Canada, 
Australia, and Europe [40]. Among them, drug policy evaluaƟon consƟtutes only a small proporƟon, 
and research findings are not generalizable from one historical era to another because the drug 
problem and its social and poliƟcal context can evolve over Ɵme, and vary between jurisdicƟons of 
one country [40].  

1.2.2 Governing illicit drugs between the UK and Scoƫsh Government  

Since 1961, the United Kingdom (UK) joined the internaƟonal agreement of UN treaƟes and 
successively introduced legal controls to criminalise non-medical psychoacƟve substance use. The 
UK’s major drug law – Misuse of Drugs Act 1971, was established to classify drugs from A to C based 
on their relaƟve harms and to define criminal offences for specified acƟviƟes, including producƟon, 
trafficking and supply of illicit drugs [49]. In the early 1960s, iniƟal treatment strategies aƩempted 
to establish outpaƟent treatments and residenƟal rehabilitaƟon that promote drug cessaƟon 
(absƟnence). In the 1980s, the number of heroin-related deaths was recorded at over 100 for the 
first Ɵme [50]. The emergence of HIV/AIDS raised cauƟon on the spread of infecƟon to the wider 
drug injecƟng community, which decisively made a change in the UK poliƟcal climate by promoƟng 
harm reducƟon services, i.e. needle exchange programmes and methadone maintenance therapy 
[51]. In the 2010s, drug policy again shiŌed away from harm reducƟon toward absƟnence-based 
recovery under the conservaƟve-liberal democrat government, alongside a rapid rise in drug-related 
death in the UK [51]. Meanwhile, the PsychoacƟve Substances Act 2016 was rolled out to criminalise 
the producƟon and supply of any substance that ‘is capable of producing a psychoacƟve effect’ [49].  

Developing policy responses to drug problems can be complex, especially in the case of the UK, 
which consists of four naƟons with some powers devolved to the naƟonal governments. The 
devoluƟon seƩlement between the UK Government (Westminster) and the Scoƫsh Government is 
based on a disƟncƟon between devolved and reserved power, in ensuring that each policy is the 
clear responsibility of either government.  

In terms of drug policy, the key legal frameworks are reserved to Westminster, while the Scoƫsh 
Government has control over the criminal jusƟce and health systems. For example, a proposal to 
allow Glasgow City Council to open a safer drug consumpƟon room (SDCF) in response to the 
overdose death crisis had faced years of poliƟcal and legal resistance from Westminster as drug law 
is reserved to the UK Government [52]. UnƟl 2023, Scotland’s Lord Advocacy made the 
announcement on a new prosecuƟon policy (that service users and staff at SDCF would not be 
charged), that provided a legal workaround to avoid Westminster’s restricƟons under the Misuse of 
Drugs Act 1971 [53]. Fundamentally, the drug policy debate is consistently ongoing between the UK 
and Scoƫsh Governments that can be explained in terms of social context, policy constellaƟons, 
ethico-poliƟcal bases and forms of power [54]. Furthermore, poliƟcal debates between two 
governments have intensified due to the severity of drug problems in Scotland, which differ 
significantly from those in the rest of the UK (as specified in secƟon 1.1.3).  

In the Scoƫsh policymaking context, responsibility for health and social care policies lies with the 
Scoƫsh Government and NHS Scotland, overseen by Healthcare Improvement Scotland (HIS) [55]. 
Health Technology Assessment appraisals are overseen by two evidence directorates within HIS, 
known as the Scoƫsh Medicines ConsorƟum (SMC) that evaluates newly licenced medicines and 
the Scoƫsh Health Technologies Group (SHTG) that responsible for non-medicine health 
technologies (i.e., tests, devices, procedures, talking therapies, digital healthcare, programmes or 
systems [56, 57]. Both directorates maintain independence from the NaƟonal InsƟtute for Health 
and Care Excellence (NICE) in England and Wales [58] and provide their own independent 
assessments for Health Boards in Scotland. In some cases where NICE guidance might sƟll applicable 



5 
in Scotland, however, SHTG may choose to adapt NICE evidence and apply to the Scoƫsh context 
under their framework [59].   

1.2.3 Public expenditure in illicit drugs 

Understanding the cost of drug-related acƟons is an important aspect of drug policy. Historically, 
poliƟcal and funding priority has been given to drug law enforcement over other dimensions of drug 
control. While global enforcement costs are esƟmated at USD$100 billion per year [60], healthcare 
service funding remains small fracƟon of what is required. In 2011, the UN esƟmated that USD$1.5 
billion per year would be sufficient to address harm reducƟon needs to end HIV transmission among 
PWID worldwide [61]. It is likely that this figure now significantly underesƟmates the current 
financial requirement given the conƟnuously increase in drug use. Furthermore, 2019 data showed 
that only USD$131 million has been funded to harm reducƟon programmes – represenƟng only 9% 
of the proposed global need [62], illustraƟng a persistent funding gap in public health intervenƟons. 

Meanwhile, the cost associated with treaƟng drug-related harms conƟnues to rise. The global 
spending on the drug-related deaths has been esƟmated to be USD$585,000 in 2017, represenƟng 
a 177% increase compared to 2011 [62]. The data is now nearly decade old and may not reflect the 
current economic burden related to drug deaths. Furthermore, available data oŌen lacks local 
specificity. The UK Home Office esƟmates that the expenditure on illicit drug use is approximately 
£10.7 billion each year, including 64% aƩributed to law enforcement, 8% to health service use and 
28% to death-related costs [63]. Nevertheless, these figures were derived from England and Wales 
and may not be directly applicable to the Scoƫsh context. Given that Scotland’s drug-related deaths 
are substanƟally higher than the rest of the UK [37], the death-related costs are likely much higher 
in Scotland.  

With the increasing burden of disease related to illicit drug use and the significant economic burden 
that it places on the healthcare system, governments have recognised the urgent need to respond. 
In 2021, the UK Government published its 10-year drugs plan and commiƩed an addiƟonal funding 
of £533 million (bringing the total to £900 million) to invest in drug misuse treatments in England 
[34, 54, 64]. Scotland has allocated a total of £500 million to support the delivery of the NaƟonal 
Drugs Mission Plan for 2022-2026 [65]. Such policies present significant shiŌs in investment, but it 
remains to be understood that what and how healthcare services should be delivered and whether 
they are cost-effecƟve.  

1.3 Research moƟvaƟon  

Illicit drug use conƟnues to rise worldwide, posing substanƟal public health challenges, but the 
investment in effecƟve health intervenƟons for people who use drugs remains criƟcally insufficient 
on a global scale [6]. This gap in service provision is parƟcularly concerning given the rapid increase 
in drug-related deaths worldwide [8, 16-19, 36], which highlights the urgency for more effecƟve 
responses from local governments. However, illicit drug use is viewed as a poliƟcal issue rather than 
a solely health problem – the major public spending conƟnues to support law enforcement that 
aims at criminalising users in most countries and the UK [60, 63], which has further hindered 
individuals from engaging in treatments they need and prevents the avoidable deaths.  

Meanwhile, financial burden on healthcare system conƟnues to increase due to the rising need for 
emergency treatments related to drug-related deaths and harms [62, 63], and this growing demand 
places significant pressure on already constrained healthcare resources. How decisions should be 
made regarding service delivery to effecƟvely improve paƟent engagement and correspondingly 
reduce harms, and whether these investments could lead to greater savings in wider systems, such 
as cost reducƟon in law enforcement and acute emergency services, that needs to be further 
invesƟgated.    
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There is an emergent advocate for evidence-based decision making in drug policies, because drug 
policy has been historically shaped more by poliƟcal ideology than research evidence [41, 54]. A 
significant gap remains in the integraƟon of economic evidence into drug policy decisions [41, 66]. 
Prior to my PhD study, I was involved in a systemaƟc review project in updaƟng the European Centre 
for Disease PrevenƟon and Control/European Monitoring Centre for Drugs and Drug AddicƟon 
(ECDA/EMCDDA) guidance on the effecƟveness of intervenƟons for people who inject drugs [67, 
68]. In this review, a small number of cost-effecƟveness analyses were found. With some preliminary 
search at the early stage of my PhD, I noƟced there was very limited and relaƟvely out-of-date 
(published around 2000s) health economics research on drug-related intervenƟons or policies, and 
majority of them focused on infecƟous diseases in relaƟon to injecƟon behaviours.  

Given the ongoing poliƟcal debate surrounding drug policy development worldwide and in the UK, 
there is a pressing need for evidence-based approaches to support informed decision-making. A 
significant gap remains in understanding how health economic evidence can contribute to 
evaluaƟng drug policies and intervenƟon programmes, parƟcularly in Scotland, where drug-related 
harms conƟnue to rise. The case of the supervised drug consumpƟon facility (SDCF) in Scotland 
presents a Ɵmely and highly relevant focus for this PhD work, as its implementaƟon in the UK 
remains poliƟcally contested. Such a facility allows individuals to consume illicit drugs under clinical 
supervision, represenƟng a public health orientated alternaƟve to puniƟve, criminalisaƟon-based 
responses. Thus, this thesis uses SDCF in Scotland as an example, to illustrate whether health 
economic methods can support a raƟonal and sustainable approach to drug policy decision-making.   

1.4 Reseach aims and quesƟons  

The overarching research aim to this PhD thesis is to explore and examine the role of health 
economic methods in contribuƟng to the evidence base that can be drawn on in policymaking in 
the Scoƫsh context. 

This thesis proposed 4 research quesƟons:  

i. What economic evidence has been used to inform what and how drug policies have 
been evaluated? 

ii. What is the exisƟng research evidence in relaƟon to the implementaƟon of a SDCF, 
evidence of effecƟveness, and knowledge gaps that need to be addressed to promote 
the operaƟon of SDCF? 

iii. What is the most acceptable and aƩracƟve SDCF delivery model for PWUD in Scotland?  
iv. What is the potenƟal cost-effecƟveness of implemenƟng a SDCF compared to the status 

quo (i.e. no SDCF available) in Scotland? 

1.5 Structure of the thesis  

Chapter 2 is a systemaƟc review that criƟcally synthesises the full economic evaluaƟons and other 
possible alternaƟve frameworks and methods that have contributed to evaluaƟng illicit drug policies 
worldwide, and criƟcally analyses the opportuniƟes and challenges of adopƟng these methods to 
assist drug policymaking.  

Chapter 3 is a literature review that maps out emerging themes in relaƟon to service models of 
supervised drug consumpƟon faciliƟes (SDCFs, and their components), evidence of effecƟveness, 
and knowledge gaps that need to be addressed to promote the operaƟon of the faciliƟes. It 
generates a profile of exisƟng literature on the topic of operaƟng such faciliƟes, serving as a 
foundaƟon for further research in Chapter 5 and Chapter 6.   
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Chapter 4 is a methodology chapter that provides the raƟonale and jusƟficaƟon of using a discrete 
choice experiment (DCE) and a cost-effecƟveness analysis (CEA) in the analyses for this thesis. 

Chapter 5 is a discrete choice experiment (DCE) that idenƟfies the opƟmal design features of a SDCF 
in Scotland. It explores potenƟal service users’ preferences in the Scoƫsh context before the 
government formally introduced any faciliƟes. In this study, a DCE quesƟonnaire was designed by 
incorporaƟng the findings from Chapter 3, to engage with people who use drugs across three major 
Scoƫsh ciƟes: Dundee, Edinburgh, and Glasgow. MulƟple choice models are used to invesƟgate the 
preference weights, preference heterogeneity, and willingness to travel to use a SDCF, and predict 
facility uptake rates with hypotheƟcal configuraƟons.  

Chapter 6 is an economic evaluaƟon that esƟmates the potenƟal cost-effecƟveness of implemenƟng 
a SDCF compared to having no SDCF available in Glasgow, Scotland, using internaƟonal literature 
and local epidemiological data to develop decision analyƟcal models in the absence of clinical trials 
in the Scoƫsh seƫng. This hypotheƟcal study developed a short-term decision tree to esƟmate the 
effecƟveness of SDCF in prevenƟng overdoses, followed by a Markov cohort model to forecast the 
lifeƟme benefit of referring SDCF service users to long-term recovery treatment. AddiƟonally, an 
alternaƟve facility configuraƟon is further examined in the scenario analysis by integraƟng findings 
in Chapter 5.  

Chapter 7 summarises the key findings of this thesis and reflects on the strengths and limitaƟons. It 
then outlines contribuƟons and key areas where further research is needed to address ongoing 
evidence gaps and methodological challenges. Finally, the conclusion is provided to the thesis. 
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Chapter 2 A SystemaƟc Review of Economic Evidence on Illicit 
Drug Policies 

2.1 IntroducƟon  

Contemporary drug policy that intends to resolve illicit drug use forms two dimensions, someƟmes 
conflicƟng – through the law enforcement effort to reduce drug availability and criminalise those 
who use drugs (supply controls), and the public health approach that focuses on the health and 
well-being of the populaƟon (demand controls). Table 1 summarises these two dimensions, detailing 
the explanaƟon of each policy strategy and its relaƟve goals in tackling illicit drug use.  

Table 1. Government-level drug policy and their goals 
Category  ExplanaƟon   Goals  
Legal 
framework 

ProhibiƟon  Arrest sellers and traffickers; 
interfere with supply chain. 

Reduce availability, control price.  

Penalty   Punishment for drug possession and 
use; idenƟfy users. 

Prevent and stop drug use; idenƟfy and 
divert paƟents through criminal jusƟce 
system into healthcare intervenƟons.   

LegalisaƟon Removal of penalƟes for possession 
and personal use of a drug. 

Establish legal drug market – manage 
where and how drugs are produced, 
sold, and consumed.  

DecriminalisaƟon  Removal of criminalisaƟon of small 
quanƟƟes drugs for personal use. 

TreaƟng drug use as a health and social 
issue.  

Public health 
strategy  

PrevenƟon  Provide prevenƟon and early 
intervenƟon to those who might be 
at risk of developing drug use. 

Reduce the circumstance and situaƟons 
where people at risk of developing 
drug use.  

Harm reducƟon 
programme 

Engage PWUD who acƟvely take 
drugs into the services reducing 
harms.   

Prevent negaƟve health consequences 
of using drugs; improve health quality.   

Treatment or 
Recovery 

Discourage PWUD using illicit 
drugs.    

Stop drug use; prevent relapse; recover 
from harms.   

In response to 2016 WHO’s report on the world drug problem, the United NaƟons Offices on Drugs 
and Crime (UNODC) advocates for a rebalancing of enforcement and intervenƟons towards public 
health approaches [39, 69]. So far, more than thirteen countries (mostly high income countries) 
have moved towards policies of drug decriminalisaƟon that align with a public-health-led policy, 
e.g., Portugal [70, 71]. It suggests the growing recogniƟon of a posiƟve effect on both individuals 
who use drugs and society as a whole [71-73].  

In some countries, however, publicly funded drug treatments have faced substanƟal disinvestment, 
e.g., in England, which further exacerbated health inequality for PWUD and the general populaƟon, 
because of a lower availability and accessibility of drug treatments [74, 75], accompanied by a 
limited workforce and capacity to provide adequate care in the services [74]. The aƫtude that 
perceives drug use as morally wrong has led to an enforcement-heavy drug policy in most countries, 
e.g., forced labour camp in China and imprisonment in Singapore for drug consumpƟon. Yet, law 
enforcement has not only led to a significant proporƟon of expenditures being devoted to drug-
related offenses in the criminal jusƟce system [76, 77], but also has been demonstrated to be 
uncorrelated to drug use prevalence [78, 79], and may have unintenƟonally caused more harms to 
people who use drugs (PWUD) [73].  

The recogniƟon of ineffecƟve enforcement policies has led to an increasing discussion, advocaƟng 
that decision making in drug policy should be informed by research evidence concerning 
intervenƟons that are most likely to reduce harm and improve health, social, and economic 
outcomes for individuals who use drugs, for their families, and for the broader community [80, 81].  
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Economic evaluaƟon is a valuable tool to evaluate specific policy choices or major public 
investments, providing criƟcal informaƟon on value for money to assist decision makers in resource 
allocaƟon and priority seƫng. A full economic evaluaƟon compares costs and outcomes of more 
than two alternaƟve policies or intervenƟons with results oŌen presented as incremental cost-
effecƟveness raƟos (ICERs) or cost per QALYs (quality-adjusted life years) [82]. Economic evaluaƟons 
have been applied to appraise healthcare programmes, typically using one of the three most 
common frameworks: cost-effecƟveness analysis (CEA), cost-benefit analysis (CBA), or cost-uƟlity 
analysis (CUA) [82-84]. The ‘PerspecƟve’ is an important concept in economic evaluaƟon, which 
represents the view taken in the analysis, indicaƟng which type of cost and outcomes should be 
included in the evaluaƟon. For example, in the evaluaƟon of medical technologies or intervenƟons 
within a health care seƫng, the perspecƟve of evaluaƟon is usually the health care payer (who is 
the decision maker), thus it is generally considered to be straighƞorward to measure healthcare 
inputs (costs) and paƟent-centred outcomes at the Ɵme period of treatment [82].  

Economic evaluaƟon is not sufficient on its own to inform drug policies. EvaluaƟng public health 
intervenƟons/policies have been perceived as intrinsically challenging due to more stakeholder 
perspecƟves of relevance in economic evaluaƟon, such as NaƟonal Healthcare Service (NHS), 
personal social services, local government, or the general public. For example, health consequences 
of illicit drug use could be linked to the development of dependence, mental health disorders, blood 
borne virus, chronic diseases, overdoses, and premature deaths [16, 85, 86], as well as those non-
health consequences alongside drug use situaƟons, e.g., loss of producƟvity, homelessness, which 
can also impact on health [86]. These consequences accordingly result in considerable expenditure 
for PWUD, their families, the community, the healthcare system, and the rest of society [85-87]. 
Given the complexity, there is a wide debate whether to adopt a broader perspecƟve (i.e. societal 
perspecƟve) as the more appropriate approach, that measures all costs and consequence of given 
policies, emphasizing the maximizaƟon of social welfare [88, 89]. Cost-consequence analysis (CCA) 
is parƟcularly useful in this context because it allows decision makers to consider a wide range of 
costs and outcomes that maƩer to mulƟsectoral stakeholders [82-84]. This is especially valuable in 
public health, where intervenƟons oŌen generate mulƟple and interdependent outcomes that 
extend beyond the healthcare sector. Furthermore, such debate also highlights the need for broader 
forms of economic evidence (e.g., social return on investment, mulƟ-criteria decision analysis, etc) 
that go beyond the tradiƟonal economic evaluaƟon frameworks, which can provide policymakers 
with a comprehensive picture of the wider societal value of public health intervenƟons/policies.   

Despite growing interest in evidence-based drug policy, there remains a significant lack of studies 
that systemaƟcally review how drug policies have been informed by health economics research. 
Given the research gap, this systemaƟc review is undertaken to uncover how economic evidence 
has contributed to drug policy worldwide, understand what methods (if any) have been used to 
inform policy quesƟons, and then criƟcally evaluate their usefulness in evaluaƟng drug policy 
opƟons. Thus, providing evidence-based informaƟon to inform the uƟlisaƟon of economic methods 
in assisƟng drug policy decision-making in the future. The specific research quesƟons are:   

I. What drug policies have been evaluated across different jurisdicƟons; and what has 
economic evidence shown among those seƫngs?  

II. What methodologies have been used to evaluate these drug policies; and what are the 
opportuniƟes/challenges of adopƟng different methodologies to assist drug policy making? 
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2.2 Methods  

2.2.1 Search strategy  

A literature search was conducted in 6 electronic databases: MEDLINE (Ovid), Cochrane Library, 
PsycINFO (Ovid), Web of Science (Core CollecƟon), CINAHL, and EconLit. The searches covered all 
published work up to March 2023 without limited publicaƟon date and language. A combinaƟon of 
medical subject headings (MeSH) and keyword search terms were used to capture papers on people 
who use illicit drugs and government-level drug policy; then combined with economic terms which 
were adapted from the Scoƫsh Intercollegiate Guidelines Network (SIGN) economic filter [90]. The 
search terms were developed in consultaƟon with the University of Glasgow librarians. The full 
details of the search terms are provided in Appendix 2.1. In addiƟon to the iniƟal search, backwards 
citaƟon searching was conducted to idenƟfy addiƟonal relevant studies from the reference list of 
included papers[91].  

The grey literature was searched on Google, and targeted searches of relevant government and 
organizaƟon websites, including Canadian, Australian, and Scoƫsh government websites, the 
European Monitoring Centre for Drugs and Drug AddicƟon, and UniƟng (uniƟng.org). Searches were 
conducted in March 2023 without date limitaƟon. For Google, combinaƟons of key terms related to 
drug use and government-level policies were used (i.e., [substance abuse OR intravenous OR illicit 
drugs OR heroin OR cannabis OR illicit opioids OR substance-related disorders OR drug policy OR 
drug reform] AND [economic model OR economic analysis OR economic evaluaƟon OR cost 
analysis]). Website searches were conducted using internal search funcƟons where available and 
results were screened in order of relevance.  

All references were imported into the reference manger tool EndNote X9TM  to remove duplicaƟon, 
and Rayyan Review plaƞorm [92] was used to screen Ɵtles, abstracts and full-text.  

2.2.2 Study selecƟon  
The populaƟon of interest was defined as people who use illicit drugs. Individuals who use/misuse 
prescripƟon drugs (e.g., prescribed cannabis) to relieve symptoms or other substance use (i.e. 
alcohol and tobacco) were excluded. The drug policy of interest was referred to a course of acƟon 
planned by the Government and delivered at naƟonal level. It could be either the legal framework 
or a healthcare strategy (as detailed in Table 1). The exclusions included intervenƟons provided by 
private sectors (i.e. commercial addicƟve treatment), or community-level counselling services 
offered to address substance misuse, and studies evaluaƟng treatments for general substance use 
that did not report treatment effects separately for illicit drug use. Three broad types of economic 
methodologies were considered, including full economic evaluaƟon (e.g., CBA, CEA, CUA), parƟal 
economic evaluaƟon (e.g., cost analysis), and other economic methodologies to assist decision 
making (e.g., social return on investment, mulƟ-criteria decision analysis). Review arƟcles and 
protocols for planned economic evaluaƟons of government-level policy were excluded as not 
relevant to the full analysis, however if they were idenƟfied they were kept aside and included in 
summary of this systemaƟc review. The full list of inclusion and exclusion criteria are detailed in 
Table 2. 

All retrieved arƟcles were screened by Ɵtle, abstract, and full-text by mulƟple reviewers. Four 
reviewers (YD, KS, KM, and KB) independently screened the same 10% (N=338) of retrieved arƟcles 
with Ɵtle and abstract to test the robustness of inclusion and exclusion criteria. All disagreements 
were resolved by discussion between four reviewers, and no further changes were made to 
inclusion and exclusion criteria. AŌer that, another two reviewers (HK and SP) independently 
screened the remaining 90% (N=3,046) of the arƟcles with Ɵtle and abstract, and conflicts were 
resolved by discussion between three reviewers (YD, HK, and SP). At the full-text screening phase, 
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two reviewers (YD and KB) individually screened 100% of the papers (N=110), with further 
discussion to resolve the disagreement on four papers (3.6%). The Preferred ReporƟng Items for 
SystemaƟc Reviews and Meta-Analyses (PRISMA) guidelines was followed for this study [93].  

2.2.3 Data extracƟon  

The data extracƟon form was constructed in MicrosoŌ Excel™ (MicrosoŌ CorporaƟon, Redmond, 
WA, USA) to capture data relaƟng to study characterisƟcs, economic parameters of interest and 
results by following the Consolidated Health Economics ReporƟng Standards 2022 (CHEERS 2022) 
[94]. All informaƟon relevant to the research quesƟons were extracted from eligible studies by one 
reviewer (YD) into the spreadsheet, and independently checked by another reviewer (KB). The 
tables contained the informaƟon on the study seƫngs, policy and comparators, evaluaƟon method, 
economic components e.g., perspecƟve, cost types, health outcome, and if a model was used then 
specifics of the model (e.g., model structure, Ɵme horizon), and economic results reported (e.g., 
ICER, net benefits, total costs); as well as the summary of the study results, including key findings 
and the results of sensiƟvity analyses (if available).  

Retrieved papers were categorised as full economic evaluaƟons if they were comparaƟve analysis 
of alternaƟve courses of acƟon in terms of both cost (resource use) and consequences (outcomes 
or effects), or parƟal economic evaluaƟon that measured intervenƟon or disease costs but did not 
involve a comparison of alternaƟves [82]. Otherwise, they were categorised as non-economic 
evaluaƟon studies that supported economic analysis of drug policy, for example, social return on 
investment, mulƟ-criteria decision analysis, conƟngent valuaƟon, discrete choice experiment [83].  

Table 2. Inclusion and exclusion criteria 
  Inclusion criteria Exclusion criteria  
PopulaƟon  People who use illicit drugs. People who abuse/misuse prescripƟon drugs 

or alcohol or tobacco. 
IntervenƟon  1. Government-level policy (referring to a course of 

acƟon planned by or considered relevant to the 
government/jurisdicƟon) includes a legal 
framework, harm reducƟon programme, and 
recovery treatment targeƟng illicit drug use. 
2. Integrated care packages, e.g., drug intervenƟon 
combined with psychological therapy. 
3. IntervenƟon pathway/referral, e.g., prison 
diversion programme. 
4. Comparison of different service delivery models, 
e.g., oral vs. injectable methadone maintenance 
treatment. 
5. PrevenƟon for relapse.  

1. Non-government policy, or healthcare policy 
planned by local authoriƟes (referring to public 
bodies that are responsible for the delivery of 
local services, e.g., housing, social care). 
2. IntervenƟon provided by private sector, e.g., 
commercial service. 
3.  Treatments targeƟng mulƟple groups of 
populaƟon with mulƟple types of substance 
use that did not report treatment effects 
separately for illicit drug use. 

Study type 1. Full economic evaluaƟon  
1) cost-benefit analysis (CBA)   
2) cost-uƟlity analysis (CUA)       
3) cost-effecƟveness analysis (CEA) 
4) cost-minimisaƟon analysis (CMA) 

2. ParƟal economic evaluaƟon:                       
1) cost comparison/cost analysis                   
2) cost outcome descripƟon                                
3) cost descripƟon                                                 
4) cost of illness study  

3. Other methodologies assist economic analysis  
1) social return on investment (SROI)                
2) return on investment (ROI) 
3) social impact assessment (SIA)                      
4) health impact assessment (HIA)                    
5) mulƟ-criteria decision analysis (MCDA) 
6) discrete choice experiment (DCE) 

Study design not listed in the inclusion criteria.   

PublicaƟon 
type 

Research arƟcle; grey literature: government 
reports, white papers, thesis. 

Conference abstract, study protocol, expert 
opinions/comments, book chapter, review. 
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2.2.4 Quality assessment  

The 24-item Criteria for Health Economic Quality EvaluaƟon (CHEQUE) tool [95] was used to conduct 
quality appraisal for included studies (full criteria see Appendix 2.2).  

CHEQUE is a novel assessment tool published in Value in Health in 2023, which is developed as a 
scoring system to appraise methods and reporƟng quality of cost-effecƟveness analysis separately. 
The authors of CHEQUE designed a best-worst scaling survey to esƟmate relaƟve importance 
aƩributes for the quality assessment tool based on researchers’ and pracƟƟoners’ preferences [95]. 
The final tool contained 24 aƩributes considered most important for assessing quality of methods 
and 24 aƩributes considered most important for assessing quality of reporƟng. The final score of 
each aƩribute for evaluated arƟcles was equal to ‘rounded importance score’ Ɵmes ‘scoring weight 
assessment’. The higher the 24-item scores indicated more complete items in the arƟcle, and thus, 
a higher quality. In evidence reviews for economic analyses, the CHEERS checklist has typically been  
used as a reporƟng guideline for economic evaluaƟons, but as there is no formal ‘quality assessment’ 
tool it is oŌen incorporated into the systemaƟc reviews for quality appraisal [94]. Yet, it does not 
serve as a scoring tool, and a criƟque is that authors have tried to assign their own points or grading 
system to the CHEERS in an untested manner. The newly available and validate CHEQUE tool offers 
a new opƟon for quality appraisal of economic analyses and was therefore adopted in the current 
study for quality assessment.     

2.3 Results  

2.3.1 PRISMA   

The search yielded a total of 4,166 results from 6 electronic databases. Subsequent searches in grey 
literature through government and organisaƟon websites resulted in an addiƟonal 16 results. Of the 
4,182 arƟcles screened aŌer deduplicaƟon and excluding those that were ineligible, 110 were 
screened for full text, and the remaining 40 arƟcles met inclusion criteria. A further 23 eligible 
arƟcles were retrieved from backward citaƟons, resulƟng in a total of 63 included arƟcles in this 
review. Reasons of those excluded from final analysis were described in the PRISMA flow chart in 
Figure 2.   

The idenƟficaƟon of 23 addiƟonal arƟcles through backward citaƟon searching is a reflecƟon of the 
challenging nature of reviewing policy-related research. Evidence regarding government-level policy 
is frequently published through technical government reports, white papers, and is oŌen not 
indexed in academic databases. Also, intervenƟon or policy names may be inconsistent across 
jurisdicƟons, and there is a risk that very recent or non-indexed local government reports could be 
missed and may not be captured through keyword-based database searches alone. The high yield 
from backward citaƟon indicates the limitaƟon of academic database searching for policy-focused 
evidence and the importance of backward citaƟon searching for ensuring a compressive review.   
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2.3.2 Quality assessment  

The CHEQUE tool is specifically designed for full economic evaluaƟons that compare both the costs 
and outcomes of two or more alternaƟves. Applying CHEQUE to cosƟng studies or preference 
elicitaƟon studies would bias the assessment score – as many of the criteria would be non-
applicable, e.g., e.g., lacking clinical outcomes or comparaƟve component that defines the CHEQUE 
criteria. Therefore, the CHEQUE was only used on the 38 full economic evaluaƟons, as it is 
methodologically inappropriate tool to assess the remaining 35 non-economic evaluaƟon studies. 

The CHEQUE tool consists of 14 quality domains with varied rounded importance scores under each 
domain (see Table 3). Each domain is broken down into specific aƩributes (24 items in total, labelled 
M1-M24, where M denotes ‘Method’), with the total scoring across domains summing to 100. For 
example, under the domain of ‘Decision problem and scope’ (rounded importance score, RIS:11), 
two aƩributes are assessed – whether the analysis answers an important quesƟon for decision 
making, and whether the study objecƟve (decision problem) is measurable. Further informaƟon on 
the remaining domains and aƩributes is provided in Appendix 2.2. 

The total score of each arƟcle was the sum of each criterion (i.e. M1 to M24) by mulƟplying ‘rounded 
importance score’ and its ‘scoring weight’. The ‘scoring weight’ was given based on reviewer’s 
judgement that whether each criterion was fulfilled in the arƟcle. As shown in Table 3, responses of 
‘yes’ to the criterion received a full score of 1.0 (highlighted in green), ‘somewhat’ received 0.5 
(highlighted in yellow), and ‘no’ received 0.0 (highlighted in red). If a criterion was deemed not 
applicable (N/A), full credit was sƟll awarded with a score of 1.0 (highlighted in blue) because 
research methods can vary regarding to study scope, perspecƟve, or data availability, which do not 
indicate poor quality. The CHEQUE does not provide a threshold separaƟng high- from low-quality 
cost-effecƟveness evidence, so that in this review, a higher score indicates a greater adherence to 
key components of a high-quality study. 

As shown in Table 3, the methodological quality of the 38 economic evaluaƟon studies, assessed 
using the CHEQUE tool [95], was generally of high quality, with all studies scoring over 80 out of 100. 
Thirteen studies (34.2%) did not encompass all populaƟons that were affected by the intervenƟon 
– e.g., the general public lives near the safer drug consumpƟon faciliƟes could be potenƟal impact 
by the facility implementaƟon. Twenty studies (52.6%) failed to measure health outcomes using 
generic health metrics such as QALYs or DALYs, and instead measured them in natural clinical events 
(e.g., HIV cases averted). Twenty-seven studies (71.0%) adopted a short Ɵme horizon, mostly 
restricted to 1 year that were conducted alongside the clinical trials, and some did not incorporate 
modelling techniques to project long-term outcomes (36.8%). In modelling-based studies, only six 
studies (15.8%) validated their models, including assessments of model structure and underlying 
assumpƟons. Furthermore, over half of studies did not conduct probabilisƟc sensiƟvity analysis to 
account for uncertainty in input parameters (57.9%) and addiƟonal sensiƟvity analysis (e.g., 
scenario analysis) to explore alternaƟve modelling choices or structural uncertainty (63.1%). 
ConsideraƟons of equity and distribuƟonal impacts were overlooked in the majority of studies 
(73.7%). Out of the 38 studies reviewed, 66% encompassed the populaƟon directly affected by the 
evaluated intervenƟon (M5) and 75% reported some form of model validaƟon (M13). Less than half 
of studies incorporated some elements: only 26% measured health outcomes in health metrics (M6), 
29% adopted a long-Ɵme horizon (M7), 42% conducted probabilisƟc sensiƟvity analysis (M22), 37% 
conducted scenarios analysis for examining alternaƟve modelling choices and assumpƟons (M23), 
and just 22% considered equality implicaƟons (M24).       
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2.3.4 Cost-of-illness from illicit drug use  

Five cost-of-illness (COI) studies were included in this review, as summarised in Table 5 [96-100]. 
They were published between 1998 and 2017, and were all conducted in high-income countries: 
Canada [96, 97], Australia [98, 99], and Spain [100]. Of the 5 COI studies, four considered the cost 
of producƟvity losses [96-98, 100], and one esƟmated the intangible costs for pain and suffering, 
and the personal resource used related to drug consumpƟon [98]. All studies esƟmated costs that 
occurred to society, healthcare and the criminal jusƟce systems, but the cost components under 
each category were varied.  

In Canada, it was esƟmated that the social cost of all types of illicit drug use was $489.3 million 
(1992 $CAN) in 1992 [96]. Results showed the largest cost component was the costs of producƟvity 
losses ($292.4m, 59.8%), followed by enforcement-related costs ($133.9m, 27.4%) and healthcare 
costs ($39.2m, 8.0%). Another study in Canada invesƟgated the social costs for opioid dependence 
only and calculated it at $5.1 million (1996 $CAN), which was explained mostly by enforcement-
related costs ($4.4m, 87%), followed by producƟvity losses ($0.3m, 7.0%) and healthcare costs 
($0.3m, 6.1%) [97]. The contrasƟng cost components between two studies may reflect differences 
in the substances considered – while illicit drug use in general was associated with substanƟal 
producƟvity losses, opioid-related harms may disproporƟonately engage the criminal jusƟce system, 
driving up enforcement-related costs. AlternaƟvely, these discrepancies could also arise from 
methodological choices, such as differences in scope, definiƟons, or valuaƟon approaches, which 
highlights the importance of study design when comparing them within Canadian seƫngs.  

In Australia, similar results were found in two studies [98, 99]. In 1998-9, the total social cost of illicit 
drug use was $6075.8 million (1998 AUD), with the largest proporƟon occurring in enforcement-
related costs ($2,500.4m, 41.2%) and followed by the cost of producƟvity losses ($1,336m, 22.0%) 
and healthcare costs ($59.2m, 1.0%) [98]. In 2002-03, the expenditure that Australian government 
spent on illicit drug policy was esƟmated to be $3.2 billion (2002 AUD), with the largest expenditure 
on law enforcement ($740.4m, 55%), and a minority of expenditure associated with treatment and 
harm reducƟon ($274.0m, 20%) [99]. The cost of incarceraƟng 2,200 illicit drug offenders was 
esƟmated $156 million, which was four Ɵmes of the cost spent on 30,000 pharmacotherapy paƟents 
($39 million) in 2002-03 [99].  

In Spain, the esƟmated total social cost related to illicit drug use was €1,436-1,651 million (2012 
EUR) in 2012, with a major expenditure on healthcare services (€687-901m) that consisted of the 
greatest cost in outpaƟent treatment for HIV/AIDS, followed by criminal jusƟce system (€357m) and 
producƟvity losses due to hospitalisaƟon and premature deaths (€230m) [100]. The value for the 
total cost of illegal drug use represented 0.14-0.16% of Spain’s GDP in 2012; and the minimum value 
for healthcare costs related to drugs accounted for 1.1% of spending in the Spanish NaƟonal Health 
System [100].   

The variability was mainly caused by differences in the studied drug types, data availability to carry 
out the calculaƟon, approaches to calculate these costs, and the different ways in which the 
healthcare system and social structure were organized across jurisdicƟons. Although these factors 
prevent direct comparison of esƟmates, a key paƩern emerges that, in Canada and USA, law 
enforcement expenditure and costs of producƟvity losses accounted for the greatest share of 
economic burden in the early 1990s [96-99], whereas in Spain the distribuƟon was more balanced 
in 2017 [100]. Such  differences in cost distribuƟon may underline the consequences of policy 
choices. During the 1990s, enforcement-led approaches drove high spending on criminal acƟviƟes, 
and producƟvity losses related to incarceraƟon. In contrast, Spain was one of the first countries in 
Europe to decriminalise drug use, and the adopƟon of a public health-oriented drug policy from the 
late 1980s shiŌed resources toward drug treatment and harm reducƟon, reducing the relaƟve 
weight of enforcement in its cost profile [101].   
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Table 5. Cost-of-illness study (N=5) 
Reference  LocaƟon  Type of 

drugs 
Approach Cost components Time 

horizon  
Discount 
rate 

Result %GDP 

Healthcare Society  Criminal jusƟce Lost 
producƟvity 

Intangible Others  

Xie X. et al. 
 
1998 [96] 
 
 

Ontario  
CAN 

All illicit 
drugs 

Prevalence; 
Human 
capital 

1. Hospital care  
2. Ambulance service  
3. ResidenƟal care 
4. Non-residenƟal care 
5. Assessment/referral 
6. Physician service  
7. PrescripƟons 
8. Home care    

1. Employee 
assistance programme  
2. AdministraƟve costs 
for transfer payments  
3. Research, 
prevenƟon, and 
training   
4. Road accident 

1. Police  
2. Court  
3. Adult correcƟon 
services  
4. Youth correcƟon 
services  

1. Morbidity  
2. Mortality  

- - 1 year  6.0% 
 

$489.29 
million  
(1992 
CAN$) 
 
 

0.24% 

Wall R. et 
al. 
 
2000 [97] 
 

Ontario 
CAN 

Opiates  
  

Prevalence; 
BoƩom-up 

1. InpaƟent care 
2. Emergency care 
3. OutpaƟent care  
4. Substance abuse 
treatment  
5. general healthcare  

1. Crime vicƟmizaƟon  1. Police arrests 
2. Court charges  
3. CorrecƟons 

1. Paid work  
2. Volunteer 
acƟvity 

- - 1 year  3.0% CAN$5.08
6 million  
 
(1996 
CAN$) 

0.20% 

Collins DJ. 
& Lapsley 
HM. 
 
2002 [98] 

AUS All illicit 
drugs 

Incidence; 
Human 
capital  

1. Medical care 
2. Hospital care 
3. Nursing homes  
4. Pharmacotherapy  
5. Ambulance  

1. Road accidents  
 

1. Police  
2. Court  
3. Prison  
4. Property  
 

1. Labour in 
workplace  
2. Labour in 
household  
 

1. Loss of life  
2. Pain and 
suffering 
(road 
accidents) 

personal 
resource 
used in 
abuse  

1 year  2.2% $6,075.8 
million 
 
(1998 
AU$) 
 

1.04% 

Moore TJ.  
 
2008 [99] 

AUS  All illicit 
drugs 

Prevalence; 
Top-down  

1.Drug treatment   
2.Drug diversion  
3.PharmaceuƟcal 
4.Harm reducƟon  
  
 

1. Social security and 
welfare 
2. Road accident 
3. PrevenƟon 
(educaƟon) 
 

1. Trafficking and 
border protecƟon 
2. Judicial resources 
3. Legal expenses 
4. CorrecƟve 
services 
5.CompensaƟon and 
vicƟm services 

- - - 1 year - $3.2 
billion  
 
(2002 
AU$) 

0.41%  
 

Rivera B. et 
al. 
 
2017 [100] 

Spain  Cannabis  
Cocaine  
Heroin  

Prevalence; 
Human 
capital  
 

1. HospitalisaƟon  
2. Primary & emergency 
care  
3. HIV/AIDS care 
4. Support programmes 
5. Pharmacy costs  
6. General state 
administraƟon 

1. PrevenƟon 
(educaƟon)  

1. JusƟce and penal 
 
 
 
 
 
 
 
 

1. Premature 
deaths & 
inpaƟent 
stays 
 

- - 1 year 3% €1,436-
1,651 
million  
 
(2012 
EU€) 
 
 

0.14%
-
0.16% 
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2.3.5 Cost of drug policies   

A total of 10 cost studies were reviewed in this secƟon, as summarised in Table 6 and Table 7 [102-
111]. The publicaƟon year ranged from 2009 to 2021. The US-based studies made up a large 
proporƟon (N=8, 80.0%), and the rest of studies were from Canada (N=1, 10%) and Mexico (N=1, 
10%). Most of the studies were related to methadone or buprenorphine (N=6, 60%), followed by 
needle and syringe programmes (NSPs, N=1, 10%), juvenile drug courts (JDCs, N=1, 10%), and 
Medicaid insurance for people who use opioid in the US (N=1, 10%).  

The costs in the included studies were assessed as claims [102, 103, 109], charges [104-106], or 
payments and reimbursement [107, 108, 110]. Most cost esƟmates were reported at a 1-year Ɵme 
horizon [102-104, 106, 107, 109, 110], while two were taken over longer Ɵme periods of 6 years 
and 15 years respecƟvely [105, 108]. Over half of the studies included a comparison group to assess 
incremental costs between different treatment regimens [102-104, 109] and service providers [103, 
106]. Cost components varied greatly between studies in which different esƟmaƟon approaches 
were applied. The major cost components were healthcare cost related to medicaƟon, staffing, and 
infrastructure, and other costs that consisted of intangible costs (e.g., paƟent’s Ɵme) [102, 103, 109, 
110], transportaƟon [102, 103], and childcare costs [102, 103]. The methodological differences 
between studies make it difficult to draw a general conclusion on whether certain treatment was 
costly or not, so the individual studies are briefly summarized and presented in the following 
subsecƟons.   

2.3.5.1 Methadone or buprenorphine  
Six studies conducted cost analysis for methadone maintenance treatment (MMT) [102-107], four 
from the US [102-104, 107] and two from Cananda [105] and Mexico [106] (Table 6). VariaƟon was 
observed between studies. First, the perspecƟves taken on who pays for treatment were different, 
i.e. from government [104, 105], paƟent [102, 103], public and private service providers [103, 106], 
and criminal jusƟce system [107]. Second, evaluated implementaƟon strategies differed, including 
inpaƟent and outpaƟent MMT [102], clinic-based or office-based MMT, office-based buprenorphine 
[103], and jail-based MMT [107], which have led to variaƟons in idenƟfying the cost components. 
For example, in the US, where a private healthcare system dominated, two studies undertook a 
paƟent perspecƟve in which the intangible cost (i.e. paƟent’s Ɵme) and non-healthcare costs (i.e. 
transportaƟon costs and childcare expenses) were esƟmated [102, 103]. Similarly, one study 
compared the treatment costs between private and public healthcare perspecƟves in Mexico [106].  

The costs of methadone or buprenorphine were greatly varied and not comparable across the 
studies, with the cost ranging from $19.2 (2005 USD) per paƟent per visit to $8,624 (2010 USD) per 
paƟent per episode in the US [104]. In the jail seƫng, the lowest cost was found that calculated at 
$689 per paƟent per episode (2011 USD) in Mexico [107]. Furthermore, the inpaƟent treatments 
were more expensive than the outpaƟent treatments [102-104] as more resources were used to 
provide hospitalisaƟon. In addiƟon, the treatments were more expensive from a paƟent perspecƟve 
than the provider perspecƟve while including intangible costs and indirect costs (e.g., 
transportaƟon), no maƩer if delivered in a clinic ($293.6 vs. $147.4 per paƟent per month, 2006 
USD) or in a physician’s office ($274.8 vs. $220.0) [103]. InteresƟngly, treatments provided in the 
public sector were more expensive than in private service ($179 vs. $95 per paƟent per month, 2017 
USD) in Mexico, which might be explained by the exclusion of intangible costs and indirect costs in 
the study [106]. 

Treatment costs varied greatly not only depending on the research context, perspecƟves, 
implementaƟon strategies, but also the methods to esƟmate costs. The majority of studies (N=4) 
adopted a boƩom-up esƟmaƟon approach (that overall cost of treatment was calculated from 
individual level) using the data collecƟon instruments – Drug Abuse Treatment Cost Analysis 
Program (DATCAP) [102, 104, 107], AddicƟon Severity Index (ASI) [103], and Treatment Service 
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Review (TSR) [103]. These instruments have been used by researchers to collect informaƟon for the 
treatment of problemaƟc substance use. The DATCAP was designed to be used to collect resource 
use of a treatment programme [112]; ASI was designed to assess paƟents’ needs for the treatment 
programme [113]; and TSR was used to assess the service provision to paƟents [114].  

2.3.5.2 Needle and syringe programmes 
One study evaluated 2 service delivery models of needle and syringe programmes (NSPs) in Florida, 
the US [109] (Table 6). It esƟmated treatment cost from a societal perspecƟve where the intangible 
cost (i.e. volunteers’ Ɵme working in the service), and indirect costs related to paƟents’ 
transportaƟon Ɵme, were included [109]. The result indicated that, over a year, the mobile NSPs 
were more expensive than fixed NSPs ($2415.7 vs. $729.7 per paƟent per year, 2017 USD), due to 
the largest proporƟon of the cost for a mobile NSP (62.1%) spent on purchasing and renovaƟng the 
vehicle, in comparison to one integrated to an exisƟng service ($25,707.4 vs. $17,018.9, 2017 USD).  

2.3.5.3 Medicaid insurance  
One study examined the cost of Medicaid insurance associated with opioid use disorder in the US 
[108]. Medicaid was signed into law in 1965 as a joint federal and state public health insurance 
programme that provides healthcare coverage to low-income individuals (that included people who 
access to substance abuse treatments) [115]. The included healthcare cost types were inpaƟent 
service, outpaƟent service, prescripƟon medicaƟon, and cost of other healthcare services provided 
to paƟents (Table 6). The result showed that the total cost associated with opioid use disorder was 
$72.3 billion (2017 USD) over a 15-year Ɵme period, and most of the expenditures were related to 
non-opioid use disorder treatment costs for paƟents (e.g., wound care, A&E visits).   

2.3.5.4 Other treatment services   
One study compared the costs of 7 public funded treatments in Florida, the US, including outpaƟent 
and residenƟal (for adult and adolescent separately), intensive outpaƟent, detoxificaƟon, and MMT 
[104]. Healthcare cost was the only cost component considered in the study (Table 6). Results 
showed that the adult outpaƟent programmes have the highest average episode cost per paƟent at 
$27,359 (2010 USD), and detoxificaƟon was the cheapest treatment at $2,303. The average Ɵme of 
stay in adult outpaƟent (49.1 weeks) was much higher than in detoxificaƟon (1.1 week). 

2.3.5.5 Drug Courts and diversion programme 
One study was conducted alongside a randomised trial to esƟmate the costs of juvenile drug court 
(JDCs) in the US [110] (Table 7). JDCs were iniƟated as the combinaƟon of intensive judicial leverage 
with substance use treatment that aimed to reduce substance use and criminal acƟvity. The cost of 
prevenƟng adolescents’ criminal acƟvity was broadly covered by expenditures to the healthcare 
system (costs of treatments), society (costs to vicƟms), the criminal jusƟce system, as well as indirect 
costs related to lost producƟvity and intangible costs (vicƟms’ pain and suffering). The total cost of 
JDCs over a 1-year Ɵme horizon was esƟmated to be $54,099 (2004 USD). This study indicated that 
reducing criminal acƟvity was the largest contributor to the total economic benefit of JDCs 
compared to standard care. 

One study evaluated the economic impact of California’s ProposiƟon 36 policy, which diverted 
nonviolent drug offenders from incarceraƟon to substance use treatment [111] (Table 7). The study 
was conducted using state-level administraƟve data and a difference-in-difference analysis, and it 
showed that the policy resulted in a net government savings of approximately $2,317 (2009 USD) 
per offender over 30 months, mainly due to reduced incarceraƟon costs. Overall, the policy was 
shown to be cost saving alternaƟve to incarceraƟon. 
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Table 6. Cost analysis of pharmacotherapies (N=8) 
Reference  LocaƟon  Policy   Approach  PerspecƟve  Cost components Time 

horizon  
Discount 
rate 

Results 
Healthcare Society  Criminal 

jusƟce 
Lost 
producƟvity 

Intangible Others  

McCollister 
KE. et al. 
 
2009  
[102] 

Ohio  
USA 

MMT  BoƩom up 
(DACAP) 
alongside 
an RCT  

PaƟent 1. Treatments costs  
2. Physical exams  
3. Treatment-related 
materials 

- - - 1. PaƟent’s 
Ɵme  
 

1. TransportaƟon  
2. Childcare costs 

1 year - $19.2a   (2005 US$) 
$37.8b 
$235.0c 

Jones ES. et 
al. 
 
2009  
[103] 

USA MMT  BoƩom up 
(ASI&TSR) 
alongside 
clinical 
trials 

Public& 
Private 
vs.   
PaƟent 

1. Physician Ɵme  
2. Nurse Ɵme  
3. Counsellor Ɵme  
4. Overhead  
5. Adjustment for 
missed visits  
6. MedicaƟon  
7. Laboratory 

- - - 1. PaƟent’s 
Ɵme  
 

1. TransportaƟon  
2. Childcare costs  

1 year - Provider: 
$147.4e   (2006 US$) 
$220.0f  
$336.3g  
PaƟent: 
$239.6e  
$274.8f  
$378.2g  

Alexandre 
PK. et al. 
 
2012  
[104] 

Florida  
USA 

MMT BoƩom up 
(DACAP) 
 
Admi 
records  

Gov. 1. Treatments costs  
2. Physical exams  
3. Treatment-related 
materials 

- - - - - 1 year - $27,359h   (2010 US$) 
$18,427i  
$8,784j  
$24,328k  
$2,303m  
$23,776n  
$8,624p  

Zaric GS. et 
al.  
 
2012  
[105] 

Ontario  
CAN 

MMT Top down  
 
Admi 
records 

Gov. 1. Physician billing  
2. Urine samples  
3. Methadone  
4. Pharmacy 

- - - - - 6 years 3% *$2,004   (2010 CA$) 
 
 

Burgos JL. 
et al. 
 
2018  
[106] 

Tijuana  
Mexico 

MMT or 
buprenor
phine 

Top down 
 
Admi 
records  

Private vs. 
Public 

1. Capital costs  
2. Personnel costs 
3. Medicine costs 
4. Other health 
service costs   

- - - - - 1 year - **$95.0   (2017 US$) 
vs.  
$179.0 
 
 

MMT : Methadone maintenance treatment; OST: Opioid subsƟtuƟon therapy 
n/c: not clear 
a OutpaƟent MMT, b Intensive outpaƟent MMT,  C InpaƟent MMT. US$ per paƟent per visit. 
e Clinic-based MMT (MC), f Office-based MMT (MO), g Office-based buprenorphine (BO). US$ per paƟent per month.   
h Adult outpaƟent, i Adult residenƟal, j Adolescent outpaƟent, k Adolescent residenƟal, m DetoxificaƟon, n Intensive outpaƟent, p MMT. US$ per paƟent for an average treatment episode. 
*CAD$ per paƟent per treatment episode; **US$ per paƟent per month of OST 
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Table 6. (ConƟnued.) 
Reference  LocaƟon  Policy   Approach PerspecƟve  Cost components Time horizon  Discount 

rate 
Results 

Healthcare Society  Criminal jusƟce Lost producƟvity Intangible Others  

Horn BP. et 
al. 
 
2018 [107] 

New 
Mexico  
USA 

MMT 
(Jail 
based) 

BoƩom 
up 
(DACAP) 
 
Admin 
records  

Criminal 
JusƟce 
system 

1. Personnel 
2. Supplies & 
materials  
3. Contracted 
services  
4. Buildings & 
faciliƟes  
5. Equipment 

- -  - - 
 

- 1 year - *$689 
 
(2011 
US$) 

Leslie DL. et 
al. 
 
2019 [108] 

USA Medicaid 
insurance 

Top down 
 
Modelling 
with 
admin 
data   

Government 1. InpaƟent 
service  
2. OutpaƟent 
service  
3. PrescripƟon  
4. Other 
healthcare 
services 

- - - - - 15 years 3% $72.4 
billion 
 
(2017 
US$) 

Bartholomew 
TS. et al. 
 
2021 [109] 

Florida  
USA 

SSPs  BoƩom 
up 
alongside 
trail  

Societal 1. Capital costs  
2. OperaƟng costs  
3. Personnel costs 

- - - 1. Volunteers’ Ɵme 
 

1. TransportaƟon Ɵme 1 year  - $729.7a 
$2415.7b 
 
(2017 
US$) 

MMT: Methadone maintenance treatment  
SSPs: Syringe service programmes  
a Fixed site SSPs, b Mobile site SSPs. US$ per paƟent per year. 
*US$ per paƟent per average treatment episode   
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Table 7. Cost analysis of Drug Court and diversion programme (N=2) 
Reference  LocaƟon  Policy   Approach  PerspecƟve  Cost components Time 

horizon  
Discount 
rate 

Results  

Healthcare Society  Criminal 
jusƟce 

Lost 
producƟvity 

Intangible Others  

McCollister 
KE. et al. 
 
2009 [110] 

Charleston 
County, 
USA 

Juvenile 
drug 
courts 

boƩom-up; 
alongside a 
randomised 
trial 

Societal  1.Treatment 
costs 
(integrated 
into drug 
court) 

1.VicƟm 
costs 
 

1.Offences 1.Career losses  1.Costs related to a vicƟm’s pain 
and suffering 

- 1 year - $54,099 
 
(2004 
US$) 

Anglin MD. 
et al.  
2013 [111] 

California, 
USA  

Offender 
diversion  

BoƩom-up; 
rouƟne 
data 

Government  1. Drug 
treatment  
2. General 
healthcare 

- 1. Offences  - - - 30 
months 

- $2,317 
(2009 
US$) 
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2.3.6 Cost effecƟveness of drug policies 

A total of 38 cost-effecƟve studies were included in this review, as summarised in Table 8-24. 
Evaluated policies were legislaƟve intervenƟon [116-118], Drug Court programmes [119, 120], 
supervised drug consumpƟon faciliƟes (SDCF) [121-134], pharmacotherapy (methadone or 
buprenorphine) [135-142], needle and syringe programmes (NSPs) [143-146], heroin-assisted 
treatment (HAT) [147-149], and residenƟal rehabilitaƟon [150-154]. 

2.3.6.1 LegislaƟon  
Three studies evaluated cannabis policies in Australia during 2014 to 2017, including the legalisaƟon 
[116] and decriminalisaƟon [117, 118] for cannabis use. One study conducted a CBA [116] and two 
conducted the CEA [117, 118]. Cannabis legalisaƟon was defined as the permission of possession, 
consumpƟon, and sale of cannabis by laws, with regulaƟons and restricƟons. Cannabis 
decriminalisaƟon was considered as an alternaƟve to sentencing offenders in the criminal jusƟce 
system, but giving cauƟon, civil penalty, or warning for minor drug use. The study showed that 
different cannabis policies were efficient in resource use in Australia (Table 8 and Table 9). 

The cannabis legalisaƟon produced a posiƟve net social benefit (NSB) of $234.2 million (2007 AUD) 
per year; NSB of decriminalisaƟon (status quo) was $294.6 million [116]. The difference between 
two NSBs was subtle, but legalisaƟon appeared to be costly ($90.7m) and had less benefits 
($318.8m) compared to decriminalisaƟon (cost $80.1m; benefit $362.7m). The largest expenditure 
was personal costs of licensing ($31.1 million), and healthcare costs increased from $6.8m to 
$10.8m. In sensiƟvity analysis, minimal changes to NSB were observed when varying the costs of 
policies, but an increased personal wellbeing (enjoyment from cannabis consumpƟon) and 
decreased negaƟve impact on educaƟonal aƩainment resulted in a lager NSB. Another two studies 
evaluated the cost effecƟveness of decriminalisaƟon (referred to cauƟons, civil penalty, warning) 
compared to arrest (status quo) for minor drug use [117, 118]. They both indicated that the policy 
of charging offenders in the criminal jusƟce system was more expensive and less effecƟve than 
cauƟon, civil penalty, and warning [117, 118]. For example, the Australian Government reported 
that average costs were $122 (2014 AUD) for waring, $264 for civil penalty, $318 for cauƟon, and 
$1,918 for charge [117].  

Study design and evaluaƟon methods were varied across three studies (Table 9). A wide range of 
costs and outcomes were esƟmated for legalisaƟon and decriminalisaƟon (status quo) from a 
societal perspecƟve [116]. The costs of policy broadly included the expenditure associated with 
plant grower, retailer and consumer, restricƟon or regulaƟon, intangible costs (i.e. lost producƟvity), 
as well as costs occurred in the criminal jusƟce and healthcare system. The outcomes of policies 
were measured as the number of persons with a criminal record, value of enjoyment from cannabis 
use, impact on educaƟonal aƩainment and subsequent earnings, road accidents (e.g., car crash 
related to cannabis use), consequence of increased cannabis use and tobacco use. Another two 
studies created a naƟonwide online survey to recruit cannabis offenders who received either a 
charge or a cauƟon in the previous 3-9 months [117, 118]. The analyses compared decriminalisaƟon 
and arrest (status quo) from a perspecƟve that combined healthcare and criminal jusƟce system. 
Therefore, the costs of the policy were considered to be the expenditure that occurred within these 
two systems, without costs related to lost producƟvity. The policy outcome was measured as the 
number of days using cannabis pre- and post-policy.  
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Table 8. Economic EvaluaƟon of cannabis legislaƟon – summary of findings (N=3) 
 Reference Year LocaƟon Policy Context  Study results  SensiƟvity analyses 
Shanahan 
M. & RiƩer 
A. 
 
[116] 
 

2014 NSW, 
AUS 

cannabis 
legalisaƟon 
  

The analysis of cannabis 
legalisaƟon at the forefront of 
implementaƟon. 

1. No substanƟve difference between the NSB for two policy 
opƟons: the mean NSB was $294.6m/year for decriminalisaƟon 
(status quo) and $234.2m/year for the legalisaƟon (excluded 
potenƟal government revenue). 
2. The addiƟon of government revenues resulted in a larger NSB 
for the legalized-regulated model. 

1. The NSB increased when the negaƟve impact of cannabis on 
educaƟonal aƩainment was halved, or removed completely. 
2. The NSB for both the status quo and legalisaƟon became negaƟve 
when the value of wellbeing gained from cannabis was decreased to 
50% or removed completely. 
3. Minimal changes to the NSB when varying the costs. 

Shanahan 
M. et al. 
 
[117] 

2016 AUS cauƟon/  
expiaƟon/ 
warning 
 

Gov. report 1. The charge group was more expensive than other 3 diversion 
programmes (cauƟons, expiaƟon, and warning), and the diversion 
programmes were as effecƟve in decreasing cannabis use and the 
number of illicit drugs used. 
 
Note: This is a government report that covered the results of 
reference [118] below.  

Not available. 

Shanahan 
M. et al. 
 
[118] 

2017 AUS cauƟon A major gap in knowledge 
surrounding the cost-
effecƟveness of police 
programmes (cannabis 
cauƟoning) for minor drug 
offences. 

1. No evidence showed that receiving a cauƟon led to more 
cannabis use and is less costly aŌer accounƟng for any pre-exisƟng 
differences between the groups, demonstrates that alternaƟves to 
arrest can save both Ɵme and money. 
2. Average costs (net of fines) for the charge group ($733) was 
more expensive than that of the cauƟoning group ($388), without 
any addiƟonal benefit in reduced cannabis use in both groups. 

Not available. 
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Table 9. Economic EvaluaƟon of cannabis legislaƟon – summary of methods (N=3) 
Reference LocaƟon Policy  

vs. 
comparator 

EvaluaƟon 
method 

Economic evaluaƟon Results* 
Approach Structure PerspecƟve Costs components Outcome (or Benefit) Discount 

rate 
Time 
horizon 

ICER or others 

Shanahan 
M. & 
RiƩer A. 
 
2014 
[116] 
 
 
 
  

NSW, 
AUS 

cannabis 
legalisaƟon  
vs. 
status quo 
(illegal with 
diversion 
programs) 
 
 
 
  

CBA staƟc Monte 
Carlo 

societal  (1) criminal jusƟce system: policy, court 
and court diversion, prosecuƟon/legal aid, 
correcƟve services 
(2) grower: growers permit, legal costs to 
negoƟate contract, complying with NSW 
workplace laws and agricultural 
regulaƟons, tesƟng for potency 
(3) distributor/retailer: infrastructure 
costs, staffing, transportaƟon 
(4) consumer: licence/course 
(5) enforce regulaƟons: police, regulatory 
body (licensing/standards etc.), contract 
negoƟaƟon, black market, drug driving 
tesƟng  
(6) healthcare costs: cannabis treatment, 
other health consequences 
(7) prevenƟon programmes  
(8) personal: fines, legal defence costs, 
parents’ lost producƟvity  

(1) number of persons with 
criminal record & sƟgma from 
criminal record  
(2) value of the enjoyment from 
cannabis use  
(3) impact on educaƟonal 
aƩainment and subsequent 
earnings 
(4) accidents/injuries to 3rd 
parƟes  
(5) consequence of increased 
cannabis use  
(6) increased use of tobacco  
(7) aƫtudinal changes: cannabis 
use becomes more acceptable – 
use increases  

0% 1 year  mean NSB:  
status quo: 
$294.6 millions 
legalisaƟon: 
$234.2 millions  
 
 
  

Shanahan 
M. et al. 
 
2016 
[117] 

AUS cauƟon  
vs. 
civil penalty  
vs. 
warning  
vs.  
charge  

CEA naƟonwide 
online 
survey 
(non-
random) 

n/a healthcare 
system & 
criminal 
jusƟce 
system 

(1) minute of police Ɵme 
(2) court case 
(3) day in prison 
(4) supervised bond per day 
(5) community service per hour 
(6) helpline per minute 
(6) treatment per minute 
(7) assessment and educaƟon per episode 

(1) cannabis use days n/a pre/post- 
policy 

average costs** 
(net of fines): 
$122 warning 
$264 civil 
penalty 
$318 cauƟon 
$1,918 charge 

Shanahan 
M. et al. 
 
2017 
[118] 

AUS cauƟon 
vs. 
charge 

CEA naƟonwide 
online 
survey 
(non-
random) 

n/a healthcare 
system & 
criminal 
jusƟce 
system 

(1) minute of police Ɵme 
(2) court case 
(3) day in prison 
(4) supervised bond per day 
(5) community service per hour 
(6) helpline per minute 
(6) treatment per minute 
(7) assessment and educaƟon per episode 

(1) cannabis use days n/a pre/post- 
policy  

average costs 
(net of fines): 
$733 charge 
$388 cauƟon 

AUS: Australia; NSW: New South Wales; CMA: cost minimizaƟon analysis; CBA: cost benefit analysis; NSB: net social benefit; n/a: not applicable. 
*Willingness-to-pay threshold is not declared. **This is a government report that lack of details of study design. 
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2.3.6.2 Drug Court programmes  
Two studies evaluated the Drug Court programmes [119, 120]. They both indicated that Drug Court 
programmes were efficient in resource use in the US [119] and UK [120]. The summary of study 
findings and methods are shown in Table 10 and Table 11, respecƟvely.   

In the US, the Drug Court programmes produced a net cost saving of $5,446 (1999 $USD) per 
parƟcipant episode (in combinaƟon of terminators and graduates) [119]. The benefit-cost raƟo for 
people who completed programme (graduates) was $3.83, that was higher than combing both 
graduates and terminators (who dropped out) with a benefit-cost raƟo of US$2.71. Results showed 
that Drug Court programmes were associated with reducƟons in incarceraƟon, mental health 
services, legal costs, and increases in earnings and child support payments [119]. In the UK, the Drug 
Court programme (referred as Drug IntervenƟons Program) was also cost-effecƟve as the results of 
reducing crime, improving quality-of-life and reducing subsequent drug use, which produced a net 
cost saving of $688 and average 0.052 QALYs gained, resulƟng in an ICER at £13,230/QALY  [120]. 

Two Drug Court programmes were considered cost-effecƟve compared to status quo (i.e. ‘do 
nothing’). Both studies were undertaken from a societal perspecƟve and conducted alongside 
observaƟonal studies, the cost components and policy outcomes were considered differently. In the 
US, programme expenditure and donated or subsidized resources used for programme were 
esƟmated (i.e. from criminal jusƟce and 3rd party community services) [119]. Also, a broader 
treatment outcome was considered, including the reducƟon in costs occurred in healthcare system 
(i.e. mental health services), criminal jusƟce (i.e. crime), society (i.e. domesƟc violence, traffic 
accidence), and also the benefits for paƟents themselves (i.e. child support, earning from 
employment) [119]. Instead, the UK-based study adopted a narraƟve societal perspecƟve that 
included the costs related to programme itself and costs of police, and treatment outcomes that 
focused on reducƟon in cost of crime and QALYs [120].  
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Table 10. Economic EvaluaƟon of Drug Court programmes – summary of findings (N=2) 
Reference Year LocaƟon  Policy Context  Study results  SensiƟvity analyses 
Logan, 
TK. et al. 
 
[119] 

2004 Kentucky, 
US 

 Drug Courts EsƟmaƟon on a wide range of 
costs and benefits of drug 
court can be challenging.  

1. Benefit-cost raƟo for drug court graduates (who completed programme) was $3.83, considering both 
graduates and terminators (who dropped out) that benefit-cost raƟo was $2.71. 

n/a 
 

Collins BJ. 
et al.  
 
 [120] 

2017 Wirral 
(England)  
UK 

 Drug 
IntervenƟons 
Programme 

The Drug IntervenƟon 
Programme (DIP) was iniƟated 
in 2003-2004 as a UK 
government’s strategy for 
combaƟng problemaƟc drug 
use. 

1. Study indicated that DIP was considered both effecƟve and cost-effecƟve programme with an average 
net cost saving of £668 (£6,207 including one case of homicide). 
2. The average QALYs gained from the DIP was 0.052. 
 
Note: DIP aimed to engage with drug-using offenders within the criminal jusƟce system, and divert 
individuals into appropriate treatment services. 

n/a 

n/a: not available. 

 

 

Table 11. Economic EvaluaƟon of Drug Court programmes – summary of methods (N=2) 
Reference LocaƟon Policy  

vs. 
comparator 

EvaluaƟon 
method 

Economic evaluaƟon Results 
Approach Structure PerspecƟve Costs components Outcome (or Benefit) Discount 

rate 
Time 
horizon 

Threshold ICER or 
others 

Logan, TK. 
et al. 
 
2004  
 
[119] 
 
  

Kentucky, 
US 

Drug Courts  
 
  

CBA ObservaƟonal 
study  
(DATCAP)  

n/a Societal  1. Programme expenditures: 
personnel, buildings and 
faciliƟes, and contractual 
service. 
2. Donated or subsidized 
resources used by the 
programme (e.g., criminal 
jusƟce, community agencies)  

ReducƟon in costs related to: 
1. Criminal jusƟce system  
2. DomesƟc violence 
3. Mental health service  
4. Traffic accidents  
Increase in: 
1. Child support payments  
2.  Earnings from employment  

0% 1 year n/a 
 
  

$5,446 
$2.71 
benefit-cost 
raƟo 
  

Collins BJ. 
et al.  
 
2017  
 
[120] 

Wirral 
(England)  
UK 

Drug 
IntervenƟons 
Programme 

CUA ObservaƟonal 
study 

n/a Societal  1. Staff costs 
2. Drug tesƟng 
3. GP and prescribing costs  
4. AdministraƟon costs  
5. Costs for police or other 
management 

1. ReducƟon in cost of crime  
2. QALYs 

0% 1 year  n/a $688  
(net cost 
saving) 

n/a: not available. 
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2.3.6.3 Safer drug consumpƟon facility 
Thirteen studies evaluated supervised drug consumpƟon faciliƟes’ (SDCFs) cost-effecƟveness [121-
133]; and one evaluated SDCFs’ social values using social return on investment (SROI) [134]. Ten 
studies were conducted in Canada [121-130], three studies were from the US [131-133] and one 
from the Netherlands (N=1;7.1%) [134], with publicaƟon year ranging from 2008 to 2022. The 
findings of 13 economic evaluaƟons are summarized in detail and categorized by publicaƟon year 
in Table 12, followed by a summary of research methods in Table 13 and staƟsƟcal models used in 
Table 14. The SROI were summarised in Table 15. 

Of the 13 economic evaluaƟon studies, twelve focused on supervised injecƟng rooms [121-124, 
126-133], and one focused on a supervised smoking room [125]. Three studies provided an 
evaluaƟon based on exisƟng faciliƟes in Downtown Eastside of Vancouver, Canada [121-123], which 
were the first government-sancƟoned supervised injecƟng facility (called ‘Insite’) in 2003, and an 
unsancƟoned supervised smoking room siƫng on the same street as ‘Insite’ [125]. The other 9 
studies esƟmated hypotheƟcal SDCFs and their potenƟal role in different ciƟes, using the same 
service model as ‘Insite’ [124, 126-133]. Of the 9 studies, six considered further expansions on the 
service model (i.e. extended opening Ɵme from 16 hours to 24 hours) and opƟmal numbers of 
facility in different Canadian ciƟes [124, 126-130].  

In Canada, SDCF was considered cost-saving and effecƟve for prevenƟng drug-related harms in 
Vancouver city [121-123, 125]. One study esƟmated that approximately 7,000 PWID resided in 
Vancouver City and assumed 21% of PWID accessed a facility [121]. It suggested that one SDCF 
prevented 1,191 new HIV cases and 54 HCV cases as a result of decreased needle sharing, associated 
with an incremental net savings of CAN$14 million and 920 life-years gained over 10 years. When 
the evaluaƟon included a lager geographical area – Greater Vancouver Area, where residents 
include approximately 13,500 PWUD, the study showed that one facility could prevent 83.5 HIV 
infecƟons and yield CAN$17.6 million in future HIV lifeƟme treatment cost savings [122]. A third 
study predicted that, each year one SDCF provided a societal benefit of over CAN$6 million, 
prevented 35 new HIV infecƟons and 2.87 deaths associated with HIV infecƟon and overdose [123]. 
The assumpƟon was made in the context that approximately 5% of injecƟons in Downtown Eastside 
were taken in the SDCF (Table 12). A supervised smoking room was considered cost effecƟve in 
Downtown Eastside due to its low operaƟng cost, with a benefit-cost raƟo at 12.1 [125].  

Six studies examined hypotheƟcal SDCFs and their potenƟal roles in other Canadian ciƟes, including 
Montreal [124], OƩawa [126, 130], Toronto [127, 130], Victoria [128], and Saskatoon [129]. Results 
showed that opening up to 3 faciliƟes in Montreal were able to prevent 32 HIV and 195 HCV 
infecƟons each year, with cost-effecƟveness raƟos (ICERs) of CAN$204,637 per HIV averted and 
$33,582 per HCV averted, as well as a benefit-cost raƟo at 1.03 [124]. In Victoria, opening 3 faciliƟes 
was also considered cost-effecƟve, with a cost-effecƟve raƟo ranging from CAN$167,908 to 
$211,239 per HIV averted and a benefit-cost raƟo ranging from 1.3 to 1.0 [128]. In Saskatoon, 
establishing up to 4 faciliƟes was considered cost-effecƟve, that 15 HIV infecƟons were averted each 
year with an incremental cost-effecƟveness raƟo to be CAN$145,520 per averted HIV and a benefit-
cost raƟo of 1.06 [129]. In OƩawa, two studies supported the establishment of at least 2 faciliƟes, 
suggesƟng a benefit-cost raƟo of 1.14 (only if the averted HIV and HCV infecƟons were both 
considered) [126] and an ICER was CAN$22,648/QALY [130]. In Toronto, the study did not support 
the implementaƟon of any SDCF because of a lower benefit-cost raƟo of 0.85 (ICER at 
CAN$1,091,400 per HIV case prevented, and CAN$53,239 per HCV prevented), but results were 
reversed in sensiƟvity analysis which considered a higher needle sharing rate – in this case the 
benefit-cost raƟo was 1.2 for two faciliƟes [127].  

In the US, three studies examined hypotheƟcal SDCFs and suggested there to be potenƟal cost 
savings in 3 different ciƟes [131-133]. In San Franciso, the study predicted that one SDCF could save 
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US$2.33 for every dollar spent and with a net saving of US$3.5 million [131]. For each year, it could 
prevent 3.3 HIV and 19 HCV infecƟons, 415 days of hospitalizaƟon due to skin and soŌ Ɵssue 
infecƟons (SSTI), and refer 110 people to medicine assisted treatment (MAT), as well as save 1 life 
every 4 years. In BalƟmore, one SDCF could save US$4.34 for every dollar spent, prevent 3.7 HIV, 21 
HCV infecƟons, 374 days of hospitalizaƟon for SSTI, 5.9 overdose deaths, 108 overdose-related 
ambulance calls, 78 emergency room visits, and 27 hospitalizaƟons for overdose, as well as refer 
121 people into MAT [132]. In Rhode Island, one SDCF (integrated into syringe service) could save 
US$1,104,454 annually compared to syringe and needle programme only, prevent 1.9 overdose 
deaths, 261 ambulance runs, 244 A&E visits, and 117 inpaƟent hospitalizaƟons each year [133]. 

SensiƟvity analyses were conducted among most of studies (N=12,92.3%), with a purpose of 
measuring the effects on cost-effecƟveness when key parameters inpuƩed in models were changed. 
Six key drivers of the cost-effecƟveness of SDCF were considered as needle sharing rate [121, 126, 
130], number of injecƟons [121, 122], cost of HIV treatment [121], facility costs [130-133], number 
of PWID [130], and number of PWID who use facility [130]. In the study, where number of overdoses 
was considered as a health outcome, the key drivers of cost-effecƟveness were the percentages of 
injecƟons resulƟng in overdose, followed by the percentages of overdoses outside of the facility 
that resulted in an A&E visit, the reducƟon in overdose mortality within 0.25 miles of the SDCF [133].  

EvaluaƟon methods were greatly varied across 13 studies (Table 13). Cost-effecƟveness analysis (CEA) 
and benefit-cost analysis (BCA) were the dominate evaluaƟon methods. Over half of studies used a 
combinaƟon of two (N=7,53.8%) [123-129], and the rest of studies used BCA (N=4,30.8%) [122, 131-
133] or CEA alone (N=2,15.4%) [121, 130]. Most commonly used models were staƟsƟcal models 
(N=10,76.9%) from previous needle exchange evaluaƟon literatures (Table 14) [122-129, 131, 132], 
remaining studies used dynamic compartmental models (N=2,15.4%) [121, 130] and a decision tree 
(N=1,7.7%) [133]. A higher proporƟon of studies adopted the healthcare system perspecƟve 
(N=9,69.2%) [121, 122, 124-130] than those taken from a societal perspecƟve (N=4, 30.8%) [123, 
131-133]. The perspecƟve taken in economic evaluaƟon defined the type of costs and outcomes (or 
benefits) to be considered. As such, only the costs directly related to the operaƟon of the SDCF were 
esƟmated from a healthcare perspecƟve, for example, facility upfront cost and operaƟng cost, 
lifeƟme HIV and HCV treatment cost, and cost associated with non-fatal overdose (i.e. ambulance 
runs, A&E visits, and hospitalizaƟon). Otherwise, a broader cost esƟmaƟon was taken using a 
societal perspecƟve that esƟmated the value of prevented deaths, such as lost producƟvity [123, 
132].  

Clinical outcomes were measured across all studies. They were roughly similar among studies 
conducted in Canada, with major aƩenƟon on HIV and/or HCV infecƟons, owing to the relaƟvely 
high HIV and HCV prevalence rate and needle-sharing behaviours amongst PWID in Canadian ciƟes 
[121-130]. A broader range of outcomes was considered in the US seƫng, including averted HIV 
and HCV infecƟons, overdose deaths, reduced SSTI, and increased MAT uptake rate [131-133]. Two 
studies (N=2,15.4%) calculated the life-years gain (LYs) [121] and the quality-adjusted life years 
(QALYs) [130] alongside clinical outcomes. Time horizon presented the duraƟon of calculaƟng the 
costs and health outcomes that an intervenƟon would produce in the economic evaluaƟon. Eleven 
studies adopted a 1-year Ɵme horizon [122-129, 131-133], the remaining three studies applied a 
10- and 20-year Ɵme horizon [121, 124, 130].  

One social return on investment (SROI) was conducted to evaluate the potenƟal social value of a 
SDCF in Amsterdam, the Netherlands [134] (Table 15). The SDCF were integrated into a community 
service (called ‘AMOC’), with the purpose of targeƟng marginalized people who were immigrants 
and use illicit drugs in Amsterdam. The study found that SDCF created a posiƟve social impact with 
a SROI raƟo of 1.92:1, indicaƟng an investment of €1 delivers €1.92 in social value over a 1-year Ɵme 
horizon. This study was taken from a societal perspecƟve, and engaged with stakeholder groups 
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who may affected by the operaƟon of SDCF (e.g., residents, local business). The cost components 
were idenƟfied as staff salaries (75% of total expenditure), 10% exploitaƟon costs (i.e. acƟvity in 
donaƟng food and clothes), 10% material costs, and 5% cost for proving training to staff and 
volunteers in the service. The outcomes related to SDCF’s implementaƟon were measured as prison 
Ɵme avoided, reducƟon in HIV and HCV infecƟons and overdose deaths, increase in psychological 
service engagement, and dropout rate of SDCF.  
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Table 12. Economic EvaluaƟon of Drug ConsumpƟon Rooms – summary of findings (N=13) 
 Reference Year LocaƟon Policy Context  Study results  SensiƟvity analyses 
Bayoumi, 
AM. and 
Zaric, GS.  
[121] 

2008 Vancouver 
CAN 

SIF 1.PWID resided in Vancouver City: 
approx. 7,000 (Downtown Eastside: 
5,000; other areas: 2,000) 
2. assume 21% PWID access facility 

1. The facility was associated with an incremental net savings of 
almost $14 million and 920 life-years gained over 10 years. 

1. Cost-effecƟveness of SIF was sensiƟve to average number of 
injecƟons (non-unique injecƟons), needle sharing rate, annual costs of 
HIV treatment, and operaƟng costs of facility. 

Pinkerton 
SD  
 
[122] 

2010 Vancouver 
CAN 

SIF 1.PWUD resided in Greater 
Vancouver Area: approx.13,500 
(12,000-15,000) 
2.HIV incidence: 1.6% 

1. The operaƟon of facility was predicted to prevent 83.5 HIV 
infecƟons per year, and yielded $17.6 million in future HIV 
lifeƟme medical costs savings with 3% discount rate. 

1. Results were sensiƟve to the number of injecƟons per PWID per 
year, the proporƟon of these injecƟons that were associated with 
borrowed syringes, number of syringes distributed via Insite's syringe 
exchange programme, number of non-Insite syringes that circulated 
per year. 

Andresen 
MA & 
Boyd N  
 
[123]  

2010 Vancouver 
CAN 

SIF 1. 42% of Vancouver PWID resided in 
Downtown Eastside 
2. InjecƟons per year: 236,529 
(Insite), 4,565,000 (Downtown 
Eastside) 
 

1. When consider the HIV infecƟon only, facility prevented 19-57 
HIV infecƟons each year, and cost savings range from $2.85 to 
$8.55 million each year, BC raƟos ranging from 1.94 to 5.80, and 
CE raƟos ranging from $26,000 to $79,000/HIV prevented; 
2. when consider the HIV infecƟon and deaths, the BC raƟos 
ranged from 3.00 to 8.04; 

n/a 

Jozaghi E 
et al.  
 
[124] 

2013 Montreal 
CAN 

SIF 1. PWID resided in Montreal: 4,300 – 
12,500 
2. HIV prevalence: 18% 
3. HCV prevalence: 68% 

1. AddiƟon of each SIF (max.3) would prevent an average of 11 
HIV infecƟons, 65 HCV infecƟons each year; 
2. 130-140 HIV reducƟons and 840 HCV reducƟons over 10 years 
for the first 3 SIFs, with cost effecƟve ranged from $155,914-
$204,638 per lifeƟme treatment for HIV, $33,582-$25,986 for 
HCV. BC raƟo was also above 1 for the first 3 faciliƟes over 10 
years. 

1. SensiƟvity analysis employed different needle sharing rates: 45% and 
25%, results indicated that behaviour changes were considered for 1st 
and 2nd SIFs only, the results showed that the number of HIV/HCV 
averted cases remained stable aŌer operaƟng three faciliƟes.  

Jozaghi E, 
&  vandu. 
org.  
[125] 

2014 Vancouver 
CAN 

SSF 1. People who have smoked crack in 
Downtown Eastside: 5,000 
2. 80% sharing rate of smoking 
paraphernalia  

1. SSF was consider cost effecƟve with a BC raƟo of 12.1 due to 
low operaƟng cost 

1. SensiƟvity analysis used 70% and 90% iniƟal pipe-sharing rates. 

Jozaghi E 
et al.  
 
[126] 

2014 OƩawa 
CAN 

SIF 1. PWID resided in OƩawa: 3,000-
5,000 
2. 37% of women and 31% of men 
shared needles. 

1. Separately esƟmated cost per HIV and HCV case resulƟng in BC 
raƟos below 1.0; but when the BC raƟos considering both 
HIV/HCV are considered simultaneously, there is a financial 
jusƟficaƟon for at least two SIFs: 1.14. 

1. SensiƟvity analyses conducted at different baseline sharing rates 
(9%-19%), shows that changes to the needle sharing rates influence 
the results in an important way. 

Jozaghi E 
et al.  
 
[127] 

2015 Toronto 
CAN 

SIF 1. PWID resided in Toronto: 10,000-
25,000 
 

1. Results did not support the implementaƟon of any SFIs in 
Toronto, the BC raƟo was 0.85 for first facility; cost effecƟveness 
values were $1,091,400 for HIV case prevented, and $53,239 for 
HCV prevented. 

1. SensiƟvity analysis was employed different iniƟal needle-sharing 
rates: 10% and 30%; establishing at least two SIFs in Toronto is cost-
effecƟve, in the condiƟon of higher needle sharing rates. 

Jozaghi E 
et al.  
 
[128] 

2015 Victoria 
CAN 

SIF 1. PWID 1,500-2,000 
2. HIV prevalence: 21% 
3. HCV prevalence: 63% 
4. Needle sharing: 10%-23% 

1. For model1, the BC raƟos were below unity for both HIV and 
HCV in all SIF scenarios; for model 2 the establishment of 3 SIFs 
were considered cost-effecƟve, with BC raƟos 1.3 (1 facility), 1.2 
(2 faciliƟes), and 1.0 (3 faciliƟes) when considered HCV/HIV. 

1. For model 1, sensiƟvity analyses conducted at different baseline 
sharing rates, suggested establishing an SIF based on HIV and HCV 
were not cost-effecƟveness. 
2. SensiƟvity analysis was not conducted for model 2. 

SIF: supervised injecƟon facility; SSF: supervised smoking facility. 
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Table 12. (ConƟnued.) 
Reference Year LocaƟon Policy Context  Study results  SensiƟvity analyses 
Jozaghi E 
et al.  
 
[129] 

2015 Saskatoon 
CAN 

SIF 1. PWID resided in Saskatoon: 
2,000  
2. HIV incidence: 31.3 per 100,000 
persons, 76.9% contributed to 
PWID 

1. SIF establishment is cost-effecƟve up to 4 faciliƟes in Saskatoon. 
For the Model 1, the cumulaƟve cost-effecƟveness ranges from 
$145,520 (1facility) to $198,436 (4 faciliƟes); the cumulaƟve 
benefit-cost raƟo for HIV range from 1.44 (1 facility) to 1.06 (4 
faciliƟes); the marginal cost effecƟveness was not cost effecƟve 
aŌer 2 faciliƟes, with $155,914/HIV prevented, and BC raƟo of 
1.35. 
2. For the Model 2, results suggested that establishing SIFs up to 4 
faciliƟes were considered cost effecƟve. 

1. The sensiƟvity analyses was conducted with 34% and 14% needle 
sharing rates demonstrated that establishing SIF based on HIV 
averted may be cost-effecƟve. 

Enns, E. A. 
et al.  
 
[130] 

2016 Toronto/ OƩawa, 
CAN 

SIF 1. Toronto had a relaƟvely low HIV 
prevalence among PWID 
compared to ciƟes of comparable 
size 
2. drug use in Toronto is 
geographically dispersed, OƩawa 
was geographically more 
concentrated 

1. In Toronto, one facility results in an ICER of $10,763/QALY, the 
ICER was less than $50,000/QALY gained for up to 3 faciliƟes and 
less than $100,000/QALY gained for up to 5 faciliƟes; in OƩawa, 
one facility resulted for an ICER of $6,127/QALY, the ICER was less 
than $50,000/QALY gained for up to 2 faciliƟes and less than 
$100,000/QALY for up to 3 faciliƟes. 

1. Two-way: results were sensiƟve to the effect of a SIF on sharing 
injecƟon equipment, the costs of operaƟng a facility and size of the 
populaƟon of people who inject drugs. 
2. ProbabilisƟc: at a $50,000/QALY threshold, in Toronto, the 
probability that seƫng up 3,4,or 5 faciliƟes was the most cost-
effecƟve strategy was 17%, 21% and 41% respecƟvely; seƫng up 1 
facility was unlikely to be cost-effecƟve (<5%); the probability that no 
facility was cost-effecƟve was 14%; in OƩawa, the probability that 
establishing 1,2,or 3 faciliƟes was the most-effecƟve strategy was 
10%. Seƫng up 4 or 5 faciliƟes was unlikely to be cost-effecƟve (<1%). 

Irwin, 
Amos. et 
al.  
 
[131] 

2016 San Francisco, 
USA 

SIF 1. PWID resided in San Francisco: 
22,500 
2. Needle sharing rate: 1.1% 

1. Establishing one SIF was considered cost-effecƟve at a BC raƟo 
of 2.33, and with net savings of $3.5 million. 

1. Results are robust to changes in individual health variables, even 
when raising and lowering key health variables by 50%, the cost 
benefit raƟo only varied between 1.86 and 2.73 and net savings from 
$2.3 to $4.5 million; factor affecƟng the overall cost-benefit raƟo is 
the facility operaƟng costs. 

Irwin, 
Amos. et 
al.  
 
[132] 

2017 BalƟmore, 
USA 

SIF 1. Heroin-related overdose deaths 
in BalƟmore: 192-260 deaths 
2. Heroin/Fentanyl  

1. A total benefit of $7.77 million and a total cost of $1.79 million, 
yielding a BC raƟo of 4.35 saved for establishing one SIF. 

1. SensiƟvity analyses were conducted for each outcome, and also 
the key variables, by lowering or raising the rate of 50%. 
2. SensiƟvity analysis indicated that the SIF's operaƟng cost has a 
significant impact on the overall cost-benefit raƟo, though less impact 
on the net savings. 

Chambers, 
L.C. et al.  
 
[133] 

2022 Providence, 
USA 

SCS 1. Age-adjusted rate of overdose 
deaths: 30 deaths per 100,000 
populaƟon in 2019 
2. 2-year pilot site from July 2021 
3. Whole populaƟon of 190,000 

1. Each year, a SCS that includes syringe services is esƟmated to 
prevent 1.9 deaths; 261 ambulance runs, 244 ED visits, and 117 
inpaƟent hospitalizaƟons for overdoes care; the total savings 
would be approx. $1,104,454 annually. (accounƟng only for annual 
facility costs and short-term costs of emergency overdose care). 

1. In sensiƟvity analysis, the most influenƟal parameters were the 
percentages of injecƟons resulƟng in overdose, following by the 
percentage of overdoses outside of the SCS that result in an ED visit, 
the reducƟon in overdose mortality within 0.25 miles of the SCS, the 
SCS annual operaƟng costs, and the cost-of-living raƟo comparing 
Providence to Vancouver; 
3. In scenario analyse, by varying only the number of unique SCS 
clients per month, the difference in total short-term cost savings 
ranged from $176,462 (with 200 unique clients per months) to 
$8,992,390 (with 2100 unique users), comparing with syringe only. 

SIF: supervised injecƟon facility; SCS: supervised consumpƟon service 
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Table 13. Economic EvaluaƟon of Drug ConsumpƟon Rooms – summary of methods (N=13) 
Reference LocaƟon Policy  

vs. 
comparator 

EvaluaƟon 
method 

Economic evaluaƟon Results 
Approach Structure PerspecƟve Cost components Outcome (Benefit) Discount 

rate 
Time 
horizon 

Threshold ICER or others* 

Bayoumi, 
AM. & 
Zaric, GS. 
2008 
[121] 

Vancouver, 
CAN 

SIF 
vs. 
status quo  

CEA dynamic; 
populaƟon 
level  

compartmental 
model 

healthcare  (1) annual facility cost (fixed) 
(2) annual cost of HIV treatment  
(3) annual cost of HCV treatment 
(4) annual cost of hospitalizaƟon  
(5) annual cost of MMT 

life-years gained 
(included effects: 
HIV/HCV averted)  

5% 10 
years 

$50,000/ 
life-year 
gained 

$14m net saving 
920 life-years gained  

Pinkerton 
SD 
2010 
[122] 

Vancouver, 
CAN 

SIF 
vs. 
status quo  

CBA staƟc staƟsƟcal 
model 

healthcare (1) lifeƟme costs of HIV treatment  
(2) annual facility costs  

HIV averted 3% 1 year n/a $17.6m net saving 
83.5 HIV averted 

Andresen 
MA & 
Boyd N 
 
2010 
[123] 

Vancouver, 
CAN 

SIF 
vs. 
status quo  

BCA/CEA staƟc 4 staƟsƟcal 
models 

societal  (1) annual operaƟonal cost of 
facility 
(2) lifeƟme cost of new HIV 
infecƟon  
(3) value of prevented death: lost 
wages/producƟvity and medical 
costs (tangible cost only) 

HIV averted and/or 
annual deaths 
prevented for HIV 
and/or overdose  

3% 1 year n/a HIV only: 
BCA: 1.94-5.80 
CEA: $26,000-
$79,000/hiv pre 
HIV &deaths: 
BCA: 3.00-8.04 

Jozaghi E 
et al. 
 
2013 
[124] 

Montreal, 
CAN 

SIF 
vs. 
status quo 

BCA/CEA staƟc staƟsƟcal 
model 

healthcare 
(taxpayer)  

(1) lifeƟme costs of HIV/HCV 
HAART, 
(2) facility upfront and operaƟng 
costs  

(1) HIV averted 
(2) HCV averted 

0% 1 year/ 
10 year 

n/a CEA: $0.686m(HIV)/ 
$0.8m(HCV)/case 
prevented 
BCA: 1.35 (HIV/HCV) 

Jozaghi E, 
& vandu. 
org. 
2014 
[125] 

Vancouver, 
CAN 

SSF 
vs. 
status quo 

BCA/CEA staƟc staƟsƟcal 
model 

healthcare 
(taxpayer)  

(1) cost of facility 
(2) costs of lifeƟme HCV 
treatment (48w/24w) 

HCV prevented  0% 1 year n/a BCA:12.1 
CEA: $1,705 per 
lifeƟme treatment  

Jozaghi E 
et al. 
 
2014 
[126] 

OƩawa, 
CAN 

SIF 
vs. 
status quo 

BCA/CEA staƟc staƟsƟcal 
model 

healthcare 
(taxpayer)  

(1) lifeƟme costs of HIV/HCV  
(2) facility upfront and operaƟng 
costs  

(1) HIV averted 
(2) HCV averted 

0% 1 year  n/a BCA: 1.26 
CEA: $436,560(HIV)/ 
$45,475(HCV)/ case 
prevented 

Jozaghi E 
et al. 
2015 
[127] 

Toronto, 
CAN 

SIF 
vs. 
status quo 

BCA/CEA staƟc staƟsƟcal 
models 

healthcare 
(taxpayer)  

(1) lifeƟme costs of HIV/HCV  
(2) facility upfront and operaƟng 
costs  

(1) HIV averted 
(2) HCV averted 

0% 1 year  n/a BCA: 0.8 
$53,239(HCV), 
$1,091,400(HIV)/case 
prevented  

CEA: cost-effecƟve analysis; CBA: cost-benefit analysis; SIF: supervised injecƟon facility; SSF: supervised smoking facility; n/a: not available.  * Results were provided for opening one facility. 
 



35 

Table 13. (ConƟnued.) 
Reference LocaƟon Policy  

vs. 
comparato
r 

EvaluaƟon 
method 

Economic evaluaƟon Results 
Approach Structure PerspecƟve Cost components Outcome (Benefit)  Discount 

rate 
Time 
horizon 

Threshol
d 

ICER or others* 

Jozaghi E 
et al. 
 
2015 
[128] 

Victoria, 
CAN 

SIF 
vs. 
status quo 

BCA/CEA staƟc staƟsƟcal 
model 

healthcare 
(taxpayer)  

(1) lifeƟme cost of HIV/HCV 
treatment 
(2) value of a prevented death 
(3) facility upfront and operaƟng 
costs  

(1) HIV averted  
(2) HCV averted 
or 
(1) overdose death 

3% 
(tangible 
costs: lost 
wages) 

1 year  n/a Model 1:  
BCA:0.1 
CEA:$727,600(HCV)
/$4,365,600(HIV)/p
revented; 
Model 2:  
BCA: 1.3 
CEA: £167,908 /per 
HIV prevented or 
BCA:1.03 
CEA:$949,044/ 
death prevented 

Jozaghi E 
et al. 
 
2015 
[129] 

Saskatoon, 
CAN 

SIF 
vs. 
status quo 

BCA/CEA staƟc staƟsƟcal 
model 

healthcare (1) lifeƟme costs of HIV 
infecƟons  
(2) facility upfront and operaƟng 
costs  

HIV averted 0% 1 year  n/a Model 1: 
BCA:1.44 
CEA:$145,520/ HIV 
prevented; 
Model 2: 
BCA: 1.40 
CEA: $155,914/ HIV 
prevented 

Enns, E. 
A. et al. 
 
2016 
[130] 

Toronto/ 
OƩawa, 
CAN 

SIF 
vs. 
status quo 

CEA dynamic; 
populaƟon  
level  

compartmental 
model 

healthcare  (1) facility upfront and operaƟng 
costs  
(2) healthcare costs  

(1) HIV averted 
(2) HCV averted 
(3) QALYs 

5% 20 years $50,000/
QALY 
$100,000
/QALY 

Toronto: 
$10,763/QALY 
OƩawa: 
 $6,127/QALY 

Irwin, 
Amos. et 
al. 
 
2016 
[131] 

San 
Francisco, 
USA 

SIF 
vs. 
status quo 

BCA staƟc staƟsƟcal 
model 

societal (1) facility upfront and operaƟng 
costs  
(2) lifeƟme costs of HIV 
(3) lifeƟme cots of HCV 
(4) savings of SSTI-related 
hospital stays per year 
(5) savings of overdose 
prevented per year  
(6) savings of increased MAT 
uptake 

(1) HIV averted 
(2) HCV averted 
(3) reduced SSTI 
(4) averted overdose 
deaths 
(5) MAT uptake 

0% 1 year  n/a 2.33 

CEA: cost-effecƟve analysis; CBA: cost-benefit analysis; SIF: supervised injecƟon facility; SSF: supervised smoking facility; n/a: not available. * Results were provided for opening one facility. 
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Table 13. (ConƟnued.) 
Reference LocaƟon Policy  

vs. 
comparator 

EvaluaƟon 
method 

Economic evaluaƟon Results 
Approach Structure PerspecƟve Costs components Outcome Discount 

rate 
Time 
horizon 

Threshold ICER or others 

Irwin, 
Amos. et 
al. 
 
2017 
[132] 

BalƟmore, 
USA 

SIF 
vs. 
status quo 

BCA staƟc staƟsƟcal 
model 

societal (1) facility upfront and 
operaƟng costs  
(2) lifeƟme costs of HIV 
treatment  
(3) lifeƟme cost of HCV 
treatment  
(4) costs of hospital stay for 
SSTI 
(5) value of overdose deaths 
averted  
(6) cost savings of averted 
ambulance calls of a SIF 
(7) annual savings of 
reduced ER visits for 
overdose  
(8) annual savings of 
reduced hospitalizaƟon for 
overdose 
(9) annual healthcare and 
crime savings due to MAT 
uptake 

(1) HIV averted 
(2) HCV averted 
(3) reduced SSTI  
(4) averted overdose deaths 
(5) non-fatal overdose 
(6) MAT uptake 

3% 1 year  n/a 4.35 

Chambers, 
L.C. et al. 
 
2022 
[133] 

Providence 
USA 

SCS in 
syringe 
service 
vs. 
syringe 
service only 

CBA staƟc decision 
tree 

societal  (1) SCS operaƟonal costs; 
(2) costs of emergency 
overdose care (ambulance 
runs, ED visit, inpaƟent 
hospitalizaƟons) 

(1) overdose deaths;  0% 1 year  n/a $1,104,454 net 
saving annually 

CBA: cost-benefit analysis; SIF: supervised injecƟon facility; SCS: supervised consumpƟon service; n/a: not available. * Results were provided for opening one facility. 
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Table 14. Economic EvaluaƟon of Supervised Drug ConsumpƟon Facility – Summary of staƟsƟcal models 
 Models  Variables  Reference  
(1) 𝑁𝑒𝑤 𝐻𝐼𝑉 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝑐𝑎𝑠𝑒 = 𝐼𝑁𝑠𝑑[1 − (1 − 𝑞𝑡)௠] 𝐼: proporƟon of people are HIV(-) 

𝑁: Number of needles in circulaƟon  
𝑠: rate of needle sharing  
𝑑: percent of non-clean needles  
𝑞: proporƟon of people who are HIV(+) 

𝑡: probability of HIV infecƟon from a single injecƟon  
𝑚: average number of sharing partners 

[123-128, 131, 132] 

(2) 𝑁𝑒𝑤 𝐻𝐼𝑉 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝑐𝑎𝑠𝑒 = (1 − 𝜋)𝜆(1 − 𝜃)𝛽𝛼 𝜋: HIV prevalence  
𝜆: rate of needle sharing  
𝜃:pertentage of non-clean needles  
𝛽: percentage of HIV infected needles 
𝛼: probability of HIV infecƟon from a single injecƟon 

[123, 127-129] 

(3) 𝐼 = (1 − 𝜋)𝑁𝑏𝑐(1 − 𝜃)𝛼 𝐼: number of new infecƟons  
𝜋: HIV prevalence 
𝑁: number of people who inject drugs  
𝑏: number of injecƟons of used syringe per people who inject drugs  
𝑐: proporƟon of people who are HIV(+) 

𝜃: probability of clean needles 
𝛼: probability of HIV infecƟon from a single injecƟon 

[122] 

(4) 𝐷𝑒𝑐𝑟𝑒𝑎𝑠𝑒 𝑖𝑛 ℎ𝑖𝑣 𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 = 𝐸/(𝐸 + 𝑠) 𝐸: number of needles used per client per year 
𝑠: number of shared injecƟons per client per year 

[123] 

(5) 𝑁𝑒𝑤 𝐻𝐼𝑉 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝑎𝑣𝑜𝑖𝑑𝑒𝑑 = 𝑐(1 − 𝑝)𝑎𝑟 𝑐: number of PWID in populaƟon  
𝑝: HIV prevalence rate 
𝑎: parƟcipaƟon rate at Insite  
𝑟: reducƟon of risk from parƟcipaƟon  

[123] 
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Table 15. Return on Investment – Supervised Drug ConsumpƟon Facility (N=1) 
Reference  LocaƟon  Policy  Cost 

perspecƟve 
Stakeholders Inputs  Outputs Discount 

rate 
Time 
horizon 

ROI 
raƟo  

Summary of findings  

Crescenzi, 
Sofia 

2020  
 
[134] 

Amsterdam      
NL 

SDCFs societal  1. PWUD 
2. healthcare system  
3. neighbourhood  
4. staff members 
5. security staff 
6. students  
7. volunteers 
8. public                           
9. administraƟon  
10. other organizaƟons 

in total: €1,687,613.59 
1. salaries 75% 
2. exploitaƟon costs 
10%  
3. material costs 10% 
4. partner org.  5% 

1. prison Ɵme avoid: €2,596,464; 
2. reducƟon of HIV: €0; 
3. reducƟon of HCV: €2,176,000; 
4. reducƟon of overdose deaths: €768; 
5. psychological help: €282,880;  
6. drop out: €-911,040 

3.50% 1 year 1.92:1 1. Social impact was €3,246,931.00 
2. SDCF created a posiƟve social impact with 
a SROI raƟo of 1:1.92, indicaƟng an 
investment of €1 delivers €1.92 in social 
value. 

ROI: return on investment. 
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2.3.6.4 Methadone or buprenorphine 
Eight studies evaluated the cost-effecƟveness of methadone or buprenorphine [135-142]. Four of 
them were conducted in the US [135, 136, 141, 142], two were from Australia [137, 138], one from 
Lithuania (N=1;12.5%) [139], and one from Indonesia (N=1;12.5%) [140]. The publicaƟon year 
ranged from 2000 to 2022. The (oral) methadone and buprenorphine have been used as 
pharmaceuƟcal treatment for opioid-dependent paƟents (referred as opioid subsƟtuƟonal 
treatment, OST). Study findings and their sensiƟvity analysis are summarized in Table 16, and 
research methods are presented in Table 17. 

Of the eight studies, four invesƟgated the cost-effecƟveness of methadone in relaƟon to the length 
of treatment episode [139], service expansion [135, 140], and implementaƟon seƫng [138]. 
Methadone was considered cost-effecƟve across all studies. In the Lithuanian study, a total of 71 
parƟcipants completed treatment, and the study showed that the 6-month methadone was cost-
effecƟve, which resulted in an ICER at EU€34,368/QALY [139]. It was effecƟve in improving paƟents’ 
quality of life from 0.52 to 0.56 for a 6-month treatment episode, with the largest improvement in 
paƟents’ psychological health. The service expansion was examined in two countries [135, 140], 
with the emphasis on the role of methadone in prevenƟng HIV infecƟons. They both found that 
expansion of methadone was cost-effecƟve, resulƟng in an ICER ranging from US$8,200/QALY-
$10,900/QALY in the US and US$269/disability-adjusted life years averted in Indonesia. The service 
expansion increased HIV costs because engaged paƟents were more likely to be screened for HIV 
and to receive HIV treatment. Providing methadone in the prison seƫng resulted in an ICER of 
AUD$38 per addiƟonal heroin free day, in comparison to status quo (no methadone) in New South 
Wales [138]. The annual cost of prison-based methadone was esƟmated to be AUD$2.9 million 
($3,234 per inmate per year). Two studies evaluated buprenorphine [136, 137]. One study showed 
that, buprenorphine could be a highly cost-effecƟve treatment in the US if it was priced at $5 per 
dose, with an ICER of US$10,800/QALY to $17,700/QALY [136]. However, the adopƟon of 
buprenorphine was less cost-effecƟve if compared to methadone expansion [135]. Similarly, 
methadone was found to be cheaper and more effecƟve than buprenorphine in Australia, with an 
ICER at AUD$201 per addiƟonal heroin free day [137]. It esƟmated that the cost of methadone over 
6 months was cheaper than the buprenorphine (AUD$37 vs. $459). Two studies invesƟgated the 
cost effecƟveness of OST with different treatment delivery methods [141, 142]. One study showed 
that immediate access to treatment was less costly and provided greater health benefits, in 
comparison to the standard care (which paƟents were required to provide documents of 2 or more 
failed treatment to access OST), with an ICER at US$73,255/QALY [141]. Also, OST was more cost-
effecƟve when it was provided in a detoxificaƟon centre compared to status quo (detox only), 
resulƟng in an ICER ranging from US$55,600/QALY to $78,500/QALY [142]. SensiƟvity analyses were 
conducted by most six studies (N=6;75%) [135, 137, 138, 140-142] (Table 16). Cost esƟmaƟon on 
pharmacotherapy was found to be highly sensiƟve to staff Ɵme [137, 138], the dosing Ɵme and 
medicaƟon costs [137]. The retenƟon rate, percentage iniƟaƟon, and referral to OST were of 
greatest significance on the cost-effecƟveness of providing methadone or buprenorphine in 
detoxificaƟon centre [142].  

EvaluaƟon methods were varied across studies (Table 17). Most studies conducted a CEA alongside 
decision modelling [135, 136, 140, 141] or clinical trial [137, 138], and another two used a CUA 
alongside the observaƟonal study [139] and a CBA with decision modelling [142]. Study perspecƟves 
were taken from healthcare system [135, 137, 139, 142], government [136], society [140, 141], and 
prison [138]. Other than the direct costs, one study included transportaƟon cost [139], another 
included criminal jusƟce cost [141]. Most studies measured QALYs [135, 136, 139, 141, 142], and 
the remaining used clinical outcomes, for example, number of heroin-free days [137, 138] and HIV 
infecƟons averted [140]. Longer Ɵme horizons, for example 10 or 30 years [135, 136, 140-142], were 
more frequently adopted across studies compared to short Ɵme horizons [137-139]. 
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Table 16. Economic EvaluaƟon of pharmacotherapy  – summary of findings (N=8) 
 Reference Year LocaƟon Policy Context  Study results  SensiƟvity analyses 
Zaric GS. 
et al. 
 
[135] 

2000 USA  Methadone 
expansion at 
10% 

To determine the cost-
effecƟveness of expanding 
methadone maintenance 
programmes, with role in 
prevenƟng the spread of HIV. 

1. Expanding the methadone coverage in the high HIV prevalence community 
(i.e. New York) would cost $8,200/QALY gained, and $10,900/QALY gained in 
the low HIV prevalence community (i.e. Los Angelas); 
2. More than ½ benefits were gained by individuals who do not inject drugs. 

1. Model parameters relaƟng to behaviours, quality 
adjustments, death rates, treatment programme data, 
and costs, with wide ranges of values were varied, 
results showed that cost-effecƟveness raƟos were less 
than $20,000/QALY in all cases. 

BarneƩ, 
PG. et al. 
 
[136] 

2001 USA Buprenorphine  Whether healthcare payers in the 
US willing to pay the 
buprenorphine as a maintenance 
treatment. 

1. At a price of $5 or less per dose, buprenorphine was cost-effecƟve under 
all scenarios; at $15 per dose, it was cost-effecƟve if its adopƟon does not 
lead to a decline in methadone use, or if a medium to high value was 
assigned to the years of life lived by injecƟon drug users and those in 
maintenance therapy; at $30 per dose, it would be cost-effecƟve only under 
the most opƟmisƟc modelling assumpƟons. 

n/a 

Doran 
CM. et al. 
[137] 

2003 AUS Buprenorphine  Comparing buprenorphine with 
methadone within a RCT. 

1.  The treatment with methadone was found less expensive and more 
effecƟve with a CE raƟo of -$201 per heroin free days, compared to 
buprenorphine. 

1. The cost drivers were the variaƟons in dosing Ɵme, 
medicaƟon costs, and staff Ɵme spent in contact with 
paƟents. 

Warren E. 
et al. 
 
[138] 

2006 NSW 
AUS 

Methadone at 
prison  

The cost-effecƟveness of prison 
methadone programmes was not 
assessed. 

1. The total cost of NSW prison methadone was AUD$2.9 million annually, or 
$3,234 per person per year, and led to 84.72 addiƟonal heroin free days per 
year per inmate 
2. Secondary analyses: ICER was $458,074/death avoid, ICER was 
$40,428/HCV infecƟon avoid. 

1. The cost of prison methadone was highly sensiƟve 
to the inclusion of costs associated with correcƟonal 
officers’ Ɵme, as major uncertainty in cost of prison 
methadone was related to staff Ɵme. 

Vanagas 
G. et al. 
 
[139] 

2010 Lithuania  Methadone for 
6 months 

Assess the cost-effecƟveness of 
6-months methadone in a 
primary care seƫng. 

1. 102 paƟents were recruited in the study for a 6-month follow-up period 
2. Total programme costs were €61,288.87, and 31% of costs were paid by a 
paƟent 
3. 6-months methadone was effecƟve in improving quality-of-life, but less 
effecƟve in terms of cost per QALY.  

n/a 

Wammes 
JJ. et al. 
 
[140] 

2012 West Jave, 
Indonesia  

Methadone 
expansion  
 

Costs and effects of expanding 
methadone maintenance 
treatment in Indonesia was 
warranted. 

1. Expanding methadone coverage from 5% to 40% in 2019 would avert 
2,400 HIV infecƟons, with a cost effecƟveness of $6,817/HIV averted. 

1. ICER can increase to $2,676/HIV adverted if adopted 
a healthcare perspecƟve; to $12,000/HIV adverted 
when effects of condom using or prevalence of 
injecƟng drug use was not considered. 

Krebs E.  
et al. 
 
[141] 

2018 California  
USA 

OST with 
immediate 
access 

RegulaƟons for admission to 
methadone in California were 
stringent: require doc. of 2 or 
more failed treatments. 

1. Immediate access to OST strategy provided greater health benefits (by 
0.42) and was also less costly (by $78,257) than other polices. 

1. With 99.6% of simulaƟons suggested that the iniƟal 
OAT with immediate access strategy would reduce 
costs and extend QALY gained.  

Savinkina 
A. et al. 
 
[142] 
 

2022 Massachus
eƩs, 
USA 

OST at detox 
centres 

The tradiƟonal detox episode 
resulted in a high risk for relapse 
and overdose, but integraƟon of 
pharmacotherapy into detox 
centres could be an effecƟve and 
cost-effecƟve strategy. 

1. Provision of OST in detox centres with perfect linkage prevented 4.5% of 
fatal overdoses over 10 years, at an ICER of $55,600/QALY gained 
2. With moderate linkage, provision of MOUD in detox prevented  2.3% of 
fatal overdoses over 10 years. 
 

1. Perfect linkage was shown to be cost-effecƟve 74.0% 
of the Ɵme at the $100,000 per QALY threshold 
2. Moderate linkage was shown to be cost-effecƟve 
60.2% of the Ɵme at the threshold 
3. Parameters of greatest significance on the results: 
retenƟon rate on OST, percentage iniƟaƟon and linkage 
to OST.  

OST: opioid subsƟtuƟonal therapy; n/a: not available. 
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Table 17. Economic EvaluaƟon of Pharmacotherapy – summary of methods (N=8) 
Reference LocaƟon Policy  

vs. 
comparator 

EvaluaƟon 
method 

Economic evaluaƟon Results 
Approach Structure PerspecƟve Costs components Outcome 

(or Benefit) 
Discount 
rate 

Time 
horizon 

Threshold ICER or others 

Zaric GS. et 
al. 
 
2000 [135] 

USA  10% 
expansion 
methadone  
vs. SQ 

CEA Dynamic  Compartmental 
model  

Healthcare  1. medicine costs  
2. HIV care costs  
3. Other healthcare costs  

QALYs  3% 10 years  $20,000 
per QALY 

$8,200/QALY - 
$10,900/QALY  

BarneƩ, 
PG. et al. 
 
2001 [136] 

New York 
Los 
Angeles, 
USA 

Buprenorp
hine  
vs. SQ 

CEA Dynamic  Compartmental 
model 

Government  1. Medicine costs  
2. Other healthcare costs 

 QALYs 3% 10 years  $50,000 
per QALY 

$10,800/QALY - 
$17,700/QALY 

Doran CM. 
et al. 
 
2003 [137] 

Adelaide 
Sydney 
AUS 

Buprenorp
hine  
vs.  
Methadone 

CEA RCT 
 
 
  

n/a Healthcare  1. Personnel  
2. DiagnosƟcs 
3. MedicaƟons 
4. Capital and equipment  
5. Ancillary services   

Number of 
heroin-free 
days  

0% 6 months  n/a $201/heroin 
free day 

Warren E. 
et al. 
 
2006 [138] 

NSW 
AUS 

Prison 
methadone 
vs. SQ 

CEA RCT 
(DATCAP) 
(WHOQOL-
BREF) 

n/a Prison  1. AdministraƟve costs  
2. Delivery of methadone   
3. Dispensing costs of methadone  

Number of 
heroin free 
days 

0% 1 year n/a $38/addiƟonal 
heroin free days 

Vanagas G. 
et al. 
 
2010 [139] 

Lithuania  Methadone 
6M 
vs. SQ 

CUA ObservaƟonal 
study 

n/a Healthcare  
PaƟent  

1. Personnel  
2. Buildings and maintenance  
3. Medicine (paƟent) 
4. TransportaƟon   

QALYs 0% 6 months  n/a 
 

€34,368/QALY 

Wammes 
JJ. et al. 
 
2012 [140] 

Indonesia  Methadone 
expansion  
vs. SQ 

CEA Dynamic  HIV 
transmission 
model 

Societal  1. Service uƟlizaƟon  
2. Capital costs 
3. PaƟent costs  

HIV 
infecƟon 
averted  

3% 10 years  $2,858 GDP 
per capita  

$269/DALY 
averted 
($6,817/HIV 
averted) 

Krebs E.  
et al. 
 
2018 [141] 

California  
US 

OAT with 
immediate 
access 
vs. with 
condiƟons 

CEA StaƟc  Markov model Societal  1. Drug treatment  
2. Health resource use  
3. Criminal jusƟce costs  

QALYs 3% 30 years  n/a $73,225/QALY 

Savinkina 
A. et al. 
 
2022 [142] 

Massach-
useƩs, 
US 

OAT in 
detox  
vs. SQ (no 
OAT) 

CBA Dynamic & 
PopulaƟon 
level 

SimulaƟon 
model 

Healthcare  1. Costs of all OUD-related healthcare 
service uƟlizaƟon 
2. Costs of OUD treatment 
3. Costs related to overdose  

QALYs 3%  10 years  $100,000 
per QALY  

$55,600/QALY 
perfect linkage 
$78,500/QALY 
moderate 
linkage 

SQ: status quo; RCT: randomize controlled trails; QALYs: quality-adjusted life years; QALYMs: quality-adjusted life-months; CEA: cost-effecƟveness analysis; CUA: cost-uƟlity analysis; CBA: cost-benefit analysis; n/a: not available. 
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2.3.6.5 Needle and syringe programmes 
Six studies evaluated the needle and syringe programmes (NSPs), including four economic 
evaluaƟons [143-146] and two return on investment (ROI) studies [155, 156]. Most of studies were 
conducted in USA (N=4;66.7%) [143-145, 156] and a few were in Australia (N=2;33.3%) [146, 155]. 
PublicaƟon years were ranged between 1998 to 2012. The study results of economic evaluaƟons 
and their methodologies are summarized in Table 18 and Table 19, respecƟvely. The findings of return 
on investment are presented in Table 20. 

NSPs were considered to be cost-effecƟve in prevenƟng HIV infecƟon and improving QALYs 
compared to status quo (‘do nothing’), with an ICER ranged from $20,947-125,000 per HIV averted 
in the US [143-145] and $416-$8,750/QALY in Australia [146] (Table 18 and Table 19). Two studies 
were conducted using staƟsƟcal model [143, 144], and the rest of two used decision modelling [145] 
and an epidemiological model incorporated to observaƟonal study [146]. Although most of the 
studies adopted broader perspecƟves (i.e. societal), the measured cost components were restricted 
to healthcare costs of proving needle and syringe, and treaƟng HIV/HCV only. Furthermore, most 
evaluaƟons were undertaken over a 1-year Ɵme horizon. Key drivers of cost-effecƟveness were 
idenƟfied to be the needle sharing rate and HIV prevalence among PWID, and frequency of injecƟng 
[144-146].  

Two ROIs were undertaken the government perspecƟve in the Australia [155] and the US [156]. 
Both studies showed that NSPs produced significant savings to government due to its relaƟvely low 
operaƟon cost (Table 20). Over a 10-year period, government could achieve a minimal net saving of 
AUD$255 million at a discount rate of 5% through prevenƟng HIV and HCV infecƟons [155]. Similar 
results were found that NSPs were cost saving in Philadelphia (US) at $2.4 billion and $624 million 
in BalƟmore (US) over a 10-year period (not discounted) [156].  

2.3.6.6 Heroin-assisted treatment  
Three studies evaluated the cost-effecƟveness of the heroin-assisted treatment (HAT) in the 
Netherlands [149], Canada [149], and the UK [147], with publicaƟon year ranged from 2005 to 2013 
(Table 21 and Table 22). Different heroin regimes were evaluated across studies, including a co-
prescripƟon of methadone and (inhalable or injectable) heroin [149], diacetylmorphine (heroin) 
[149], and injectable heroin [147].  

In the Netherlands, co-prescribed methadone and heroin was associated with 0.058 more QALYs 
per paƟent per year and a mean saving of €12,793 per paƟent per year, in comparison to methadone 
only [148]. The higher treatment costs were compensated by lower costs of law enforcement (-
€4,129) and damage to vicƟms of crime (-€25,374) [148]. In Canada, diacetylmorphine was found 
to be cost effecƟve compared to methadone, with an ICER at $86,956/QALY over a lifeƟme period 
[149]. Similarly, cost savings in diacetylmorphine were primarily because of cost reducƟons in 
related to criminal acƟvity. In the UK, none of treatment methods were considered being cost-
effecƟve at the threshold of £30,000/QALY, with injectable methadone at £45,604/QALY, oral 
methadone at £65,845/QALY, and injectable heroin at £49,666/QALY from a societal perspecƟve 
over 26 weeks [147]. The cost-effecƟveness was being driven by the reducƟon in crime and savings 
in the criminal jusƟce sector, rather than the healthcare sector. SensiƟvity analysis suggested that if 
price of injectable heroin dropped to £2 per 500mg would result in a greater probability of being 
the most cost-effecƟve opƟons. 

Of 3 studies, two conducted CEA alongside the RCT [147] and decision modelling [149], and one 
used CUA alongside RCT [148]. All of them were taken from a societal perspecƟve, including not 
only health-related costs, but also the costs occurred in criminal jusƟce sector [147-149]. Indirect 
costs (i.e. transportaƟon) were included in one study only [148].
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Table 18. Economic EvaluaƟon of Needle and syringe programmes – summary of findings (N=4) 
 Reference Year LocaƟon Policy Context  Study results  SensiƟvity analyses 
Holtgrave 
DR. et al. 
 
[143] 

1998 USA Sterile 
syringes and 
needles 

The numbers of syringes 
provided by syringes exchange 
programmes were not 
sufficient to prevent HIV 
among PWID. 

1. The policy funding syringe exchange programme, pharmacy sales, 
and syringe disposal to cover all illicit drug injecƟons would cost 
over $423 million per year; 1/3 of costs were paid for as out-of-
pocket expenditures by PWID. 
2. As coverage increases, the marginal cost per HIV infecƟon averted 
also increases, indicaƟng the reduced number of HIV infecƟon 
prevented by addiƟonal expansions of service. 

n/a 

Laufer FN. 
 
[144] 

2001 New York State 
USA 

12 Syringe 
exchange 
programmes  

To inform the policy-making in 
NYS, undertaking a cost-
effecƟveness analysis of 
Syringes exchange services 
operaƟng in the state in 1996. 

1. Syringe exchange programmes were esƟmated to prevent 87 HIV 
infecƟons and cost $1.82 million, with a CE raƟo of $20,947 per HIV 
infecƟon averted. 

1. Two key parameters were varied: the esƟmated number of 
shared injecƟons per PWID per year and the HIV incidence among 
non-service users, resulted in a CE raƟo of $21,957 per HIV 
infecƟon averted for low sharing group ($18,596 per HIV infecƟon 
averted for high sharing group), and $45,561/HIV averted at an 
HIV incidence rate of 2.41% ($9,624/HIV averted) at an HIV 
incidence rate of 11.49%. 

Belani HK. 
& 
Muennig 
PA. 
 
[145] 

2008 New York City 
USA 

Needle and 
Syringe 
Exchange  

Whether the programme 
merit further investment and 
expansion by exploring their 
cost-effecƟveness. 

1. Programme resulted in a total savings of $1.3 million per 1,000 
clients, which was the cost associated with approx. 4 HIV cases 
averted.   

One-way sensiƟvity analyses: 
1. Programme to be cost saving if it was associated with a 
reducƟon in HIV seroprevalence greater than 0.008 
2. Programme remained dominant over the plausible values of 
HIV seroprevalence among PWID. 

Kwon JA. 
et al. 
 
[146] 

2012 AUS Needle-
syringe 
programme  

To evaluate the impact and 
cost-effecƟveness of needle-
syringe programme in terms of 
HIV.HCV infecƟon among 
Australian PWID. 

1. The needle-syringe programme was cost-effecƟve in Australia 
with an ICER raƟo of $416-$8,750/QALY (25-50% sharing rate) over 
10 years. 
2. It was esƟmated to prevent HIV/HCV infecƟons with a gain of 
48,000-145,000 QALYs over a lifeƟme horizon; esƟmated costs were 
approx. $245 million for the programme and total healthcare costs 
aƩributed to HIV/HCV were $2.8 billion and $5.1 billion, 
respecƟvely.  

1. The needle sharing rate was the most sensiƟve factor, followed 
by the frequency of injecƟng. 

n/a: not available. 
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Table 19. Economic EvaluaƟon of Needle and syringe programmes – summary of methods (N=4) 
Reference LocaƟon Policy  

vs. 
comparator 

EvaluaƟon 
method 

Economic evaluaƟon Results 
Approach Structure PerspecƟve Costs components Outcome (or Benefit) Discount rate Time horizon Threshold ICER or others 

Holtgrave 
DR. et al. 
 
1998 
[143] 

USA Different 
coverage 
levels of 
sterile 
syringes  
vs. 
status quo 

CEA StaƟcs  StaƟsƟcal 
model 

Societal  1. Costs of per syringe  
2. Medical care and 
treatment costs for 
HIV/AIDS 

HIV infecƟon averted  3% 1 year $100,000 per HIV 
case averted  

$34,278/HIV 
averted  

Laufer 
FN. 
 
2001 
[144] 

New 
York 
state  
USA 

Syringes 
exchange 
vs. 
status quo  

CEA StaƟc  StaƟsƟcal 
model 

Societal 1. Syringe exchange 
programme costs  
2. HIV treatment costs  

HIV infecƟon averted  0%  
 

1 year  n/a $20,947/HIV 
averted  

Belani 
HK. & 
Muennig 
PA. 
 
2008 
[145] 

New 
York City  
USA 

Needle and 
Syringe 
Exchange  
vs. 
status quo  

CEA StaƟc  Decision 
tree 

Government 1. Average annual 
Medicaid HIV cost per 
enrolee 
2. Programme annual 
cost per client  

1. HIV infecƟon 
averted  
2. QALYs 

0% 1 year n/a $125,000/HIV 
averted 
$130,000/QALY 

Kwon JA. 
et al. 
 
2012 
[146] 

AUS Needle-
syringe  
vs. 
status quo  

CUA StaƟc  Cross-
secƟonal 
study + 
compartm
ental 
model 

Healthcare  1. Supplies  
2. OperaƟon costs 
3. Healthcare costs for 
HIV/HCV 

QALY 3% 10 years/ 
LifeƟme   

$50,000 per QALY $416-
$8,750/QALY 
(25-50% 
needle sharing 
rate), 10 years 

n/a: not available. 
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Table 20. Return on Investment –  Needle and syringe programmes (N=2) 
Reference  LocaƟon  Policy  Cost 

perspecƟve 
Stakeholders Inputs  Outputs Discount 

rate 
Time 
horizon 

ROI Summary of findings  

Health 
outcomes 
InternaƟonals 
& 
Drummond, 
MF. 
 
2002 
 
[155] 

AUS Needle and 
syringe  

Government  n/c 1. Overhead and 
infrastructure costs  
2. OperaƟng expenditure 
on public needle syringe 
programmes  
3. Subsidies to community 
pharmacies  
4. Consumer costs  
 

1. HIV treatment 
costs avoid  
2. HCV treatment 
costs avoid 

5% 
3% 
0% 

10 
years 

$255m (5%) 
$302m (3%) 
$391m (0%) 

There was significant savings to government from 
the investment in NSPs.  
1. For HIV impact, in a 10-year period, government 
had achieved net savings of $373m (aŌer deducƟng 
the value of investment), the NPV of which at a 
discount rate of 5% is $242m and at 3% is $287m; 
2. For HIV and HCV combined impact, in a 10-year 
period, government had achieved net savings of 
$391m (aŌer deducƟng the value of investment), 
the NPV of which at a discount rate of 5% is $255m 
and at 3% was $302m. 
3. SensiƟvity analyses: results in the study were 
robust, and that the ROI from NSPs was posiƟve in 
all other tested scenarios. 

Ruiz MS. et 
al.  
 
2019  
 
[156] 

Philadelphia 
& 
BalƟmore,  
USA 

Syringe 
exchange 
programme 

Government  n/c 1. Programme costs  
2. OperaƟng costs 

1. HIV treatment 
costs avoid  

0% 1 year/ 
10 
years  

$2.6b 
(Philadelphia) 
$624m 
(BalƟmore) 

SEP was cost saving in Philadelphia and BalƟmore. 
(HIV averted*lifeƟme costs of HIV treatment) 
1. Annual saving of $243.4m in PA; and $62.4m in 
MD 
2. In a 10-year period, lifeƟme cost savings of 
supporƟng SEPs were more than $2.4b in PA, and 
$624m in MD 
3. Policy changed to support SEP with relaƟvely low 
operaƟon costs which was significant cost savings 
to public sector.   

n/c: not clear. 
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Table 21. Economic EvaluaƟon of Heroin-assisted treatment (HAT) – summary of findings (N=3) 
 Reference Year LocaƟon Policy Context  Study results  SensiƟvity analyses 
Dijkgraaf 
MG. et al. 
 
[148] 

2005 NZL Methadone + 
heroin  
  

It was uncertain whether 
prescripƟon or co-
prescripƟon of heroin is 
efficient from societal 
perspecƟve. 

1. Over 1 year, mean QALYs per paƟent were significantly higher 
for methadone + heroin group than methadone only group with a 
mean difference of 0.058; the mean total net savings amounted to 
€12,793 
2. The cost of experimental group was higher than control group, 
but higher costs were offset by savings for criminal jusƟce and 
vicƟm damage. 

MulƟ-way sensiƟvity analyses to invesƟgate the robustness of the cost 
acceptability of experimental treatment (for WTP values up to 
$50,000): 
1. PaƟents who with at least one previous absƟnence aƩempt, had a 
lower range of cost acceptability for methadone + heroin treatment 
(89%-96%), compared to people without such aƩempt (96%-97%).  

Nosyk B. 
et al.  
 
[149] 

2012 Vancouver 
Montreal  
CAN 

Diacetylmorphine 
(Heroin) 

15%-25% of the most 
marginalized methadone 
clients do not benefit from 
treatment in terms of 
sustained abstenƟon, and 
diacetylmorphine to be 
more effecƟve than MMT.  

1. People in MMT was predicted to spending 8.79 years (60% of 
their remaining life) in treatment, accumulated 7.46 discounted 
QALYs and generated a societal cost of $1.14 million. (lifeƟme) 
2. People in the diacetylmorphine was predicted to spending 
10.41 years (67% of their remaining life) in treatment, 
accumulated 7.92 QALYs and generated a societal cost of $1.10 
million. (lifeƟme) 

ProbabilisƟc sensiƟvity analyses 
1. At a societal willingness to pay of $100,000/QALY gained, 
diacetylmorphine was the cost-effecƟve treatment opƟon with 95% 
certainty, while MMT was the cost-effecƟve treatment with 5% 
certainty. 
One-way sensiƟvity analyses  
1. When the costs of criminal acƟvity during relapse period was lower 
than the baseline model, the diacetylmorphine was not considered as 
to be cost-effecƟve at a threshold of $100,000/QALY 
2. Diacetylmorphine remained cost-effecƟve at an ICER of 
$85,600/QALY gained at a healthcare perspecƟve (excluded crime-
related costs and out-of-pocket costs). 

Byford S. 
et al. 
 
[147] 

2013 England UK Injectable heroin 
– diamorphine 

The cost-effecƟveness of 
diamorphine was 
uncertain. 

1. Injectable heroin is cost-effecƟve if include costs in jusƟce 
sector, but oral methadone was more expensive and less effecƟve, 
compared to injectable heroin and injectable methadone. 

1. Threshold analysis suggested that the price of injectable heroin 
drop to £2 per 500mg would result in a greater probability of being 
the most cost-effecƟve opƟon at the £30,000/QALY 
2. The cost-effecƟveness was driven by savings in the criminal jusƟce 
sector, rather than the healthcare or social service sector. 
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Table 22. Economic EvaluaƟon of Heroin-assisted treatment (HAT) – summary of methods (N=3) 
Reference LocaƟon Policy  

vs. comparator 
EvaluaƟon 
method 

Economic evaluaƟon Results 
Approach Structure PerspecƟve Costs components Outcome 

(or 
Benefit) 

Discount 
rate 

Time 
horizon 

Threshold ICER or others 

Dijkgraaf 
MG. et al. 
 
2005 
[148] 

NZL Methadone + 
heroin  
vs. 
Methadone  

CUA RCT n/a Societal  1. Programme costs 
2. Healthcare-related costs 
3. Criminal jusƟce costs  
4. Travel costs to programme  

QALYs 0% 1 year  n/a €220,569/QALY 

Nosyk B. 
et al.  
 
2012 
[149] 

Vancouver 
Montreal  
CAN 

Diacetylmorphine 
(Heroin) 
vs. 
MMT 

CEA Dynamic  Markov 
cohort 
model  

Societal  1. Treatment  
2. Health resources use 
3. Criminal acƟvity & charges  

QALYs 5% 1 year  
5 years  
10 years  
LifeƟme  

$100,000 per QALY $86,956/QALY 
(lifeƟme) 

Byford S. 
et al. 
 
2013 
[147] 

England  
UK 

Injectable heroin  
vs. 
injectable 
methadone  
vs. 
oral methadone 

CEA RCT n/a Societal  1. IntervenƟon costs 
2. Other service use: 
accommodaƟon, hospital 
services, community services, 
criminal jusƟce services 
3. Criminal acƟvity   

QALYs 0% 26-week 
follow up 

$30,000 per QALY £49,666/QALY 
£45,604/QALY 
£65,845/QALY 

n/a: not applicable. 
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2.3.6.7 ResidenƟal rehabilitaƟon  
Five studies evaluated the cost effecƟveness of residenƟal rehabilitaƟon, with a publicaƟon year 
ranging from 1997-2007 [150-154]. The majority of studies were conducted in the US [150-153], 
and one was from Australia [154]. A summary of research findings and methods are presented in 
Table 23 and Table 24. 

The cost-effecƟveness of residenƟal rehabilitaƟon was likely to be impacted by its implementaƟon 
strategy (Table 23). In the US, residenƟal rehab was considered to be cost-effecƟve either 
incorporated with short-term outpaƟent care or provided alone [152, 153]. The length of stays in 
the residenƟal rehabilitaƟon had an important impact on treatment cost, for example, the longer 
Ɵme rehabilitaƟon paƟent received (more than 21 days) the higher incremental cost-effecƟveness 
raƟo, with an ICER at $26,450 per treatment completed [150]. However, the paƟents with higher-
severity substance use, the more likely that long-term residenƟal rehabilitaƟon became cost-
effecƟve, as readmission may result in a higher cost of repeated treatment [151]. In Australia, 
pharmacotherapy was consistently the most cost-effecƟve treatment at AUD$5,000 per absƟnence 
year, in comparison to residenƟal rehabilitaƟon (76.3 days) at $11,000 per absƟnence year and a 
prison term at $52,000 per absƟnence year [154]. If the compleƟon rate in pharmacotherapy was 
above 95% due to the threat of a prison term for non-completers, then pharmacotherapy (under 
the incenƟve of potenƟal imprisonment) may become the most cost-effecƟve opƟon [154].  

As shown in Table 24, two studies conducted a CEA using staƟsƟcal models [150, 151]; two studies 
used BCA alongside observaƟonal studies [152, 153]; and one study adopted CCA using staƟsƟcal 
model [154]. They were either taken from government perspecƟve [150, 151] or societal 
perspecƟve [152, 154]. Short Ɵme horizon was used across studies that ranged from 6 months to 1 
year [150-154]. The years of absƟnence was commonly used for outcome measurement [150, 151, 
154]; employment status and criminal acƟvity were included in two studies [152, 153]. Cost-
effecƟve threshold was not adopted across studies.   
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Table 23. Economic EvaluaƟon of residenƟal rehabilitaƟon – summary of findings (N=5) 
 Reference Year LocaƟon Policy Context  Study results  SensiƟvity analyses 
BarneƩ PG 
& Swindle 
RW. et al. 
 
[150] 

1997 USA ResidenƟal 
rehab with 
different 
programme 
characterisƟc 

Lack of studies on residenƟal 
rehabilitaƟon among veterans. 

1. AddiƟonal staff per paƟent was associated with greater cost and 
no greater effecƟveness. 
2. ResidenƟal rehab that was longer than 21 days have a higher 
incremental cost-effecƟveness raƟo ($26,450/treatment ‘success’). 

n/a 

Shepard 
DS. et al. 
 
[151] 

1999 Ohio 
USA 

Short-term 
rehab/ 
Long-term 
rehab/ 
Intensive 
outpaƟent/ 
Regular 
outpaƟent  

What public funded substance 
abuse treatments were cost-
effecƟve and which paƟent 
groups should be highest 
priority? 

1. For paƟents with lowest-severity substance abuse, intensive 
outpaƟent was the most cost-effecƟveness treatment (ICER$40,491/ 
absƟnent year). 
2. For paƟents with middle-severity substance use, short-term rehab 
was the most cost-effecƟve treatment (ICER$73,323/absƟnent year). 
3. For paƟents with highest-severity substance abuse, long-term 
rehab was the most-effecƟve treatment (ICER$55,013/absƟnent 
year).  
 
Note: Short-term rehab was 30 days or less; long-term rehab was 
more than 30 days but less than 1 year; intensive outpaƟent was 
provided ≥ 3h/day for ≥ 3 days/week; regular outpaƟent was less 
frequent schedule than intensive outpaƟent.  

n/a 

French MT. 
et al. 
 
[152] 

2000 Washing-
ton  
USA 

ResidenƟal  
rehab + 
outpaƟent 
care 
 

Very liƩle research focused on 
the performance of substance 
abusers in addicƟon 
treatments, and measurement 
of their effecƟveness does not 
reveal cost savings to society. 

1. Rehab plus outpaƟent care generated a benefit-cost raƟo of 9.7 
(p<0.01), indicated that each dollar spent in the treatment yielded 
an average of $9.70 in economic benefit to society. 

n/a 

French MT. 
et al. 
 
[153] 

2002 Washing-
ton  
USA 

5 ResidenƟal 
rehabs 
 

To jusƟfy the further 
investment in residenƟal 
rehab. 

Average total economic benefit was $21,329, leading to esƟmates of 
$16,418 for average net benefit and benefit-cost raƟo was 4.34. 
 
Note: Three Intensive residenƟal rehabs: 21-28 days for any publicly 
funded paƟents; Extended rehab: 60-90 days for more severe 
paƟents; and Long-Term rehab: 180 days for polydrug use paƟents. 

n/a 

Moore TJ. 
et al. 
 
[154] 

2007 AUS  Pharmacothe
rapy/ 
residenƟal 
rehabilitaƟon
/a prison 
term 

Research that compared the 
cost-effecƟveness of different 
policy opƟons that span 
treatment and law 
enforcement was liƩle. 

1. Pharmacotherapy was consistently the most effecƟve intervenƟon 
for a given amount of resources. 
2. Imprisoning users was consistently the most expensive way for 
taxpayers to avert a year of heroin use. 

1. Pharmacotherapy remined the best performing in all sensiƟvity 
analyses, followed by residenƟal rehabilitaƟon and then a prison 
term. 
2. A hybrid model that combined pharmacotherapy with prison (for 
treatment non-completers) was more effecƟve than prison alone, 
but compleƟon rates would be at 95%-98% for this combined opƟon 
to be the most cost-effecƟve. 

n/a: not available. 
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Table 24. Economic EvaluaƟon of residenƟal rehabilitaƟon – summary of methods (N=5) 
Reference LocaƟon Policy  

vs. 
comparator 

EvaluaƟon 
method 

Economic evaluaƟon Results 
Approach Structure PerspecƟve Costs components Outcome (or Benefit) Discount 

rate 
Time 
horizon 

Threshold ICER or 
others 

BarneƩ 
PG & 
Swindle 
RW. et al. 
 
1997 
[150] 

USA ResidenƟal 
rehab with 
different 
programme 
characterist
ics  
vs. Rehab  

CEA StaƟcs  Regression 
model  

Not clear  1. Staff costs  
2. Facility costs  
3. Ancillary costs  
4. AdministraƟon costs  

Not readmiƩed to hospital with 
180 days of discharge from the 
treatment 

0% 180 days  n/a $5,007 per 
treatment 
‘success’ 

Shepard 
DS. et al. 
 
1999 
[151] 

Ohio  
USA 

Short-term 
rehab vs. 
Long-term 
rehab vs. 
Intensive 
outpaƟent 
vs. 
Regular 
outpaƟent 
vs. Detox  

CEA StaƟc  StaƟsƟcal 
model  

Government 1. Average treatment 
reimbursement rate for 
substance abuse 
treatments*  

 

Years of absƟnent  0% 1 year n/a See Table 11  

French 
MT. et al. 
 
2000 
[152] 

Washing-
ton  
USA 

ResidenƟal  
rehab + 
outpaƟent 
care 
vs. 
outpaƟent 
care 

BCA ObservaƟo
nal study  
 
(ASI) 

n/a Societal  1. Average treatment 
reimbursement rate for 
substance abuse 
treatments*  

1. Medical condiƟons (days) 
2. psychiatric condiƟons (days) 
3. Employment 
4. Drug and alcohol consumpƟon 
(days) 
5. Criminal acƟvity (days) 

0% 9 months  n/a 9.7  
 

French 
MT. et al. 
 
2002 
[153] 

Washing-
ton  
USA 

ResidenƟal 
rehab  
vs. 
outpaƟent 
care  

BCA ObservaƟo
nal study  
(DATCAP) 

n/a Government  1. Programme costs  
2. Other healthcare costs  

1. Medical condiƟons (days) 
2. psychiatric condiƟons (days) 
3. Employment 
4. Drug and alcohol consumpƟon 
(days)  
5. Criminal acƟvity (days) 

0% 6 months  n/a 4.34 

Moore TJ. 
et al. 
 
2007 
[154] 

AUS  Pharmacot
herapy 
vs. 
ResidenƟal 
rehab 
vs. a prison 
term 

CCA Dynamic  StaƟsƟcal 
model 

Societal  1. Programme costs  
2. Community correcƟons 
costs 

Years of absƟnent   0% 6 months 
– 8 years  

n/a $5,000 
pharm; 
$11,000 
rehab; 
$52,000 
prison  

n/a: not available. 
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2.3.7 MulƟ-criteria decision analysis for drug policies   

Three mulƟ-criteria decision analysis (MCDA) studies were conducted between 2018 and 2022 [157-
159], evaluaƟng different drug policy regimens for cannabis use [157, 159] and heroin use [158]. In 
pracƟce, a broad spectrum of different approaches was developed to control illicit drug use across 
jurisdicƟon, but they could be generalised as four policy regimes, including: 1) absolute prohibiƟon: 
producƟon, distribuƟon, possession and use are illegal under criminal law; 2) decriminalisaƟon: 
removal of criminal penalƟes for the possession and personal use of certain illegal drugs, while 
producƟon and distribuƟon remain illegal; 3) state control: legal opƟons are available for users to 
access, possess and use drugs, but legislaƟve intervenƟons may be applied to structure the market 
and shape the levels and type of use; 4) free market: producƟon, distribuƟon, possession and use 
are not subject to any regulatory policies, and drug market operates enƟrely based on supply and 
demand.  

Three MCDA studies were conducted at naƟonal level of decision making that evaluated and 
compared mulƟple policy opƟons based on suitable criteria (Table 25). As drug policy opƟons oŌen 
received a mix of posiƟvely and negaƟvely valued consequences from mulƟple perspecƟves in 
different seƫngs, varied groups of stakeholders were involved in these MCDA studies, including 
Government, health insƟtute, non-government organizaƟon (NGO), academia, legal jusƟce [157-
159]. Three extra stakeholder groups were considered in New Zealand – acƟvism, media, and 
industry [159]. Also, this study used evidence from different resources that was obtained from local 
healthcare bodies and databases of the US and Canada [159]. Expert opinions and group discussions 
with stakeholders were considered to be the evidence resource in other two studies [157, 158]. The 
number of cost criteria in the studies were ranged between three to four, including generate state 
revenue [157-159], budget impact of the policy [157-159], and costs of introducing and enforcing 
the policy [157, 158]. Five clusters of benefit criteria included among studies – health outcomes, 
social impacts, poliƟcal impacts, public benefits, and crime [157, 158]. The benefit of expanding 
drug treatment was only considered in one study [159]. One study conducted a discrete choice 
experiment (DCE), thus parƟcipants chose their preferred policy from binary hypotheƟcal scenarios 
[159]. Eight policy opƟons were described by 5 criteria in the choice set, and weights were 
calculated based on stakeholders’ choice. Other two used MCDA approach that allows parƟcipants 
to directly compare and assess each criterion via trade-offs on a scale from 0 to 100 [157, 158]. 

Three studies unanimously showed that state control was the most preferred policy opƟon, and 
conversely absolute prohibiƟon to be the lowest preferred policy opƟon [157-159] (Table 26). Two 
outcome criteria strongly supported the state control over absolute prohibiƟon for both cannabis 
and heroin use – social outcome and health outcome [157-159]. For cannabis use, highly valued 
social outcomes were improved community and family cohesion, enabled medical use; and the 
health outcome was the shiŌ in use to lower-harm products (i.e., syntheƟc cannabinoids) [157]. In 
addiƟon, reducing cannabis arrest was considered to be an important outcome of state control [159]. 
For heroin use, four criteria strongly supported state control over absolute prohibiƟon were 
internaƟonal development and security, the reducƟon of user harms, the shiŌ in use to lower-harm 
products, and the improvement of product quality [158].  
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Table 25. MulƟ-Criteria Decision Analyse (MCDA) in cannabis/heroin legislaƟon – summary of methods (N=3) 
  
Author 

  
LocaƟon   

  
Policy  

Background  Methods 
Context/ 
Decision-making level 

Research purpose  
(or quesƟon)  

Stakeholder 
type 

No. of 
policy 

No. of 
criteria  

Cost criteria Benefit criteria Evidence Approach 

Rogeber
g O. 
et al. 
 
2018 
[157] 

Western 
Europe & 
North-
America  

absolute 
prohibiƟon 
vs. 
decriminali
saƟon  
vs. 
state 
control 
vs. 
free market 
(cannabis) 

Given the complexity of drug 
policy, MCDA is a new 
approach for appraising 
cannabis policy. 
 

What would be the likely 
outcomes under the 
different policies considered, 
and which of these 
outcomes would be 
preferable to others – and 
by how much? 
 

1. Government  
2. Health 
insƟtute 
3. NGO 
4. Academia 
 
 
 
 

4 
 

27 criteria 
within 
7 clusters 
   
 

1. Economic-2 
2. Policy costs-2 
 
(clusters only) 

1. Health-5 
2. Social-7  
3. PoliƟcal-2  
4. Public-4 
5. Crime-5  
 
(clusters only) 

expert-led delphic 
process  

Allocate 100 
points  

Rolles S. 
et al. 
 
2021 
[158] 

UK absolute 
prohibiƟon 
vs. 
decriminali
saƟon  
vs. 
state 
control 
vs. 
free market 
(heroin) 

The comprehensive 
evidence on 
posiƟve/negaƟve heroin-
related social/health 
consequence was limited, 
which had led to historically 
skewed policy making 
towards a narrow focus on 
prevalence of use and drug-
related death as dominant 
metrics, and reducƟons in 
these as the dominant policy 
goals. 

What would be the likely 
outcomes under the 
different policies considered, 
and which of these 
outcomes would be 
preferable to others – and 
by how much?  

1. Government  
2. Health 
insƟtute 
3. NGO 
4. Academia 

4 30 criteria 
within 
7 clusters 
    

1. Economic-2 
2. Policy costs-2 
 
(clusters only)  

1. Health-7  
2. Social-7  
3. PoliƟcal-3 
4. Public-4  
5. Crime-5 
 
(clusters only)  

expert-led delphic 
process 

Allocate 100 
points 

  

Wilkins 
C. et al. 
 
2022 
[159] 

NZL 8 cannabis 
policy 
reform 
opƟons 
(see Table 
24) 

A naƟonal referendum on 
the legal status of cannabis 
(use and supply) in NZL. 

To inform the debate leading 
up to the NZL cannabis 
referendum by conducƟng 
an MCDA with a range of key 
naƟonal stakeholders to 
idenƟfy their preferences for 
cannabis reform outcomes 
and in doing so rank 
cannabis policy reform 
opƟons. 

1. Government  
2. Health 
insƟtute   
3. NGO 
4. Academia 
5. Law 
enforcement  
6.  AcƟvism 
7. Media  
8. Industry  

8 5 criteria  1. Value of health 
and social harm 
2. Revenue of 
reduced size of 
illegal market 
3. Earn tax 
revenue 

1. Reduce arrest 
2. Expanding 
drug treatment 

expert-led delphic 
process 
1. 2016 New 
Zealand Drug 
Harm Index (NZ-
DHI) 
2. Data from U.S. 
Canada 
3. New Zealand 
NaƟonal 
CommiƩee for 
AddicƟon 
Treatment (NCAT)  

Incorporated 
DCE to weight 
criteria   
 
Note: used 
PotenƟally All 
Pairwise 
RanKings of 
all possible 
AlternaƟves 
(PAPRIKA)  
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Table 26. MulƟ-Criteria Decision Analyse (MCDA) in cannabis/heroin legislaƟon – summary of findings (N=3) 
Reference  Policy  Summary of findings  SensiƟvity analyses 
Rogeberg O. et 
al. 
 
2018 [157] 

1. Absolute prohibiƟon 
2. DecriminalisaƟon 
3. State control 
4. Free market 
 

1. State control was the most preferred and absolute prohibiƟon was the least 
preferred regime, whereas a free market was preferred over decriminalisaƟon for 
cannabis. 
2. Four strongest factors favouring state control over absolute prohibiƟon were 
improved community cohesion, reduced harms from more harmful substances (e.g., 
syntheƟc cannabinoids or 'spice'), medical use and family cohesion. 
3. Important benefits of a state control regime relaƟve to a free market was that state 
control was judged to reduce harm to users, protect children and the young as well as 
vulnerable groups, improve family and community cohesion, and generate state 
revenue; but state control regime costs more to implement, criminalises more users 
and may lead to some illicit supply that circumvents taxes and regulaƟons. 

The only preferences able to shiŌ the preferred policy were the 
preferences for concerns relaƟng to either crime or costs. The free 
market would become preferable to state control if the weight on 
crime was doubled or if costs was given 15 Ɵmes its current weight. 
 
 
Note: It's done using wing weights. Changes in the wing weight can 
be assessed for either individual criteria or for clusters criteria. 
 

Rolles S. et al. 
 
2021 [158] 

1. Absolute prohibiƟon 
2. DecriminalisaƟon 
3. State control 
4. Free market 

1. State control was idenƟfied as the preferred policy regime overall, free market was 
ranked second of policy regimes, decriminalisaƟon was third, and last one was 
absolute prohibiƟon. 
2. Four criteria strongly support state control over absolute prohibiƟon: internaƟonal 
development/security, the reducƟon of user harms, the shiŌ in use to lower-harm 
products and the improvement of product quality. 

n/a 
 
  

Wilkins C. et al. 
 
2022 [159] 

1. ProhibiƟon with criminal penalƟes 
2. ProhibiƟon with fines ('like a speeding 
Ɵcket')  
3. Cannabis social clubs and home grow 
4. Government monopoly and home grow 
5. Not-for-profit trusts with home grow 
6. Strict market regulaƟon ('like tobacco') and 
home grow 
7. Light market regulaƟon ('like alcohol' and 
home grow 
8. Unrestricted market ('like soŌ drinks') and 
home grow 

1. Among 8 policy opƟons, 'Government monopoly' received highest support (81%), 
followed by 'not-for-profit trusts' (73%) and 'strict market regulaƟon' (65%). 
2. Among 5 criteria (see Table 23), 'health and social harm' and 'reducing cannabis 
arrests' received the highest weighƟngs; 'earn tax revenue' received lowest weighƟng. 
3. ‘Government monopoly’ scored higher than second ranked ‘not-for-profit trusts’ 
because of its beƩer performance on the highly weighted ‘health and social harm’ 
criteria (45.9% vs. 40.5%).  
 

n/a 

n/a: not available.  



54 

2.3.8 ConƟngent valuaƟon in drug policies   

Four conƟngent valuaƟons (CV) were conducted to esƟmate the willingness to pay (WTP) for 
different drug policies in the US , Taiwan [160], Australia [161], and Iran [162], with a publicaƟon 
year range from 2000 to 2019.  

As shown in Table 27, four studies proposed disƟncƟve research objecƟves and evaluated different 
policies. In the US, a study aƩempted to esƟmate the differences between the mean WTP for two 
treatment strategies – a programme targeted to women who use drugs and another for all PWUD 
[163]. Results showed that the general public were willing to pay approximately US$39 (1996 US$) 
to both treatments, without staƟsƟcally significant differences between strategies [163]. In Taiwan, 
the general public were esƟmated to be willing to pay between NT$81 to $95 per month for a drug 
treatment, while the benefits of treatment were esƟmated to be NT$12.8-$15 billion (2004 NT$) 
[160]. They were more willing to pay for treatments by increasing NaƟonal Health Insurance 
premiums than donaƟons. In addiƟon, parƟcipants who had a higher household income and lower 
educaƟon level were more willing to pay more than those with a lower household income and 
higher educaƟon level [160]. In Iran, PWUD were willing to pay US$2 (±1) per day for methadone, 
which equal to 18% of their daily income, compared to parƟcipants who were willing to pay US$5 
(±2) per day, which equal to 30% of their daily income. The WTP for methadone was fully cost-driven, 
but for absƟnence-based residenƟal treatment was associated with opinions and aƩributes (i.e. 
sƟgma environment in residenƟal rehab) [162]. In Australia, PWUD (and their families) supported 
the policy of legalising minor cannabis offence, and they appeared willing to pay on average 
AUD$1,231 (2009 AUD) to avoid sƟgmaƟzaƟon due to criminal records for either themselves or a 
loved one [161]. Furthermore, parƟcipants who oŌen used cannabis were willing to pay less than 
those who used cannabis infrequently, which may suggest that many in their social groups might 
use cannabis so that they were less concerned about the potenƟal sƟgma [161].   
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Table 27. ConƟngent ValuaƟon (CV) in drug policies – summary of findings and methods (N=4) 
Reference  LocaƟon  Research purpose  

(or quesƟon)  
Policy  Sample size  Cost payer(s) Model 

esƟmaƟng 
WTP 

Socioeconomic 
variables  

Research findings  

Zarkin GA. 
et al. 
 
2000 
 
[163] 

Triad & 
Brooklyn 
USA  

To esƟmate the WTP for 
expansions to exisƟng drug 
abuse treatments. 

Drug treatment for all 
PWUD &  
for women who use 
drugs only  

393  General public Regression 
model 

1. Household 
income (US$) 
2. EducaƟon level  

1. The mean WTP for both types of drug treatments were 
esƟmated to be approx. $37 per respondent.   

Tang CH. 
et al. 
 
2007  
 
[160] 

Taiwan How much the general public 
was willing to pay for 
treatment that would be 
available either to 
themselves, or others? 

Drug abuse treatments  1817 General public  Regression 
model  

1. Household 
income (NT$) 
2. EducaƟon level  

1. ParƟcipants were esƟmated to be willing to pay between 
$81.0 and $95 per month for a drug abuse treatment, while 
the benefits of treatment were esƟmated to be $12.8 billion 
to $15 billion in 2004. 
2. ParƟcipants was more willing to pay for treatments by 
increasing in NHI premiums than donaƟons. 

Shanahan 
M. & RiƩer 
A.  
 
2013  
 
[161] 

AUS To value the willingness-to-
pay to avoid sƟgma from a 
criminal record for the 
possession of a small amount 
of cannabis using a CV 
method. 

Charge  
(criminal records for 
minor cannabis 
offenders) 

875 Offenders, 
Family, loved 
ones  

Regression 
model 

1. EducaƟonal 
status  
2. Household 
income 
3. Employment 
status 

1. Respondents were willing to pay on average $1,231 (AUD 
2009) [$1,112-1,322] to avoid sƟgmaƟzaƟon by family, 
friends and neighbours due to criminal record for either 
themselves or a loved one. 

Moghadda
m SA. et al. 
 
2019  
 
[162] 

Iran To assess the associaƟon 
between economic index and 
aƫtudes about substance use 
and its treatment as 
indicators of tendency toward 
the two policies of interest. 

OutpaƟent methadone 
clinic (MMT) & 
AbsƟnence-based 
residenƟal faciliƟes (RF)  

109 
(78 in MMT, 
31 in RF) 

Treatment payers  Regression 
model  

1. Average surface 
area of residence 
(m2) 
2.Average monthly 
income (US$) 
 

1. ParƟcipants were willing to pay US$2 (±1) per day for 
methadone maintenance clinic, which equal to 18% of their 
daily income, compared to parƟcipants who were willing to 
pay US$5(±2) per day, which equal to 30% of their daily 
income. 
2. WTP for MMT was fully cost-driven, but for absƟnence-
based residenƟal treatment was associated with opinions 
and aƫtudes. 
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2.4 Discussion  

The purpose of this study is to understand how economic evidence has contributed to evidence-
based drug policies. The need for the systemaƟc assessment of drug policy opƟons has previously 
been idenƟfied, and especially emphasises the important role of economic evaluaƟon [41, 73, 164]. 
Previous literature has well recognized that applying tradiƟonal economic evaluaƟon frameworks 
to assess public health policy raises mulƟlayered challenges [83, 84, 165]. Given the complex nature 
of illicit drug use and the significant burden it imposes on individuals, families, communiƟes, and 
the wider society, and the resources devoted to treaƟng the negaƟve health and broader 
consequences of drug use, not only the resource used (cost) and clinical effecƟveness, but also the 
broader factors (e.g., spillover effects) of policy acƟons should be considered [83, 84, 165, 166]. As 
such, this review aƩempted to idenƟfy full economic evaluaƟon and other possible alternaƟve 
frameworks and methods that may have a role to play in the evaluaƟon of illicit drug policy.  

To our best acknowledge, this is the first study that comprehensively reviewed all cost-of-illness 
(N=5), cost studies (N=9), full economic evaluaƟons (N=38), and other methodologies (N=10) in 
evaluaƟng drug policies up to March 2023. A total of six types of drug policies were idenƟfied 
through this review, including legislaƟon (N=7), Drug Court programme (N=3), pharmacotherapy 
(N=21), supervised drug consumpƟon faciliƟes (N=14), needle and syringe programmes (N=7), and 
residenƟal rehabilitaƟon (N=5). Due to the fact that policies relaƟng to illicit drugs are oŌen 
delivered outside of the health sector (i.e. in community or criminal jusƟce sector) and potenƟally 
impact mulƟple societal populaƟon groups, the evaluaƟon can be greatly varied upon their 
implementaƟon seƫngs in which specific aspects of drug problems are addressed. This has made it 
very challenging to simply conclude that what alternaƟve policy acƟon works beƩer than another 
in what circumstance. This secƟon is comprised of three major components: economic burden (cost-
of-illness), cost and cost-effecƟveness of drug policies/intervenƟons (parƟal and full economic 
evaluaƟons), and quanƟtaƟve preference studies (MCDA and CV). A summary of findings in relaƟon 
to the study results and their applied economic methods is presented in Table 28 and Table 29. 

2.4.1 Economic burden of illicit drug use  

As COI studies show, drug control has been a costly endeavour for governments – with a significant 
amount of budget allocated to law enforcement (i.e. direct non-medical costs) and a great loss of 
potenƟal economic contribuƟon from people who have been incarcerated, experienced sickness 
leaves from work, or had premature deaths (i.e. indirect costs) [96-99]. Furthermore, illicit drug use 
has placed a heavy financial burden on the healthcare system (but far less than law enforcement), 
causing significant costs related to unplanned emergency services for drug overdoses (i.e. 
ambulance call-out, acute hospitalizaƟon) [96-99], and treatment of infecƟous diseases such as 
HIV/AIDS, hepaƟƟs C that are oŌen associated with intravenous drug use [100]. The COI results are 
highly sensiƟve to cross-naƟonal differences in drug policies, service availability, paƩern of 
enforcement, all of which impact the types of costs incurred across different sectors and lead to 
data inconsistencies when calculaƟng costs between studies. For example, due to the illegal status 
of drugs almost worldwide, data availability could be more difficult to obtain or correctly collect 
compared to other substance-related studies (i.e. alcohol and tobacco) [167]. In addiƟon, the 
approaches used to calculate the costs are highly heterogeneous across studies, which further make 
cross-naƟonal comparisons difficult. Key challenge is they do not provide a framework for 
comparing alternaƟve policies that limited guidance on which intervenƟons/policies are efficient 
and worthwhile invesƟng in. Besides, they sƟll provide useful informaƟon to policymakers in terms 
of the overall economic burden and highlight the scale of costs incurred in different sectors. This 
makes cost of illness studies useful for drawing policy aƩenƟon and helping policymakers jusƟfy the 
need for investment in new intervenƟons to reduce the burden accordingly [168, 169].
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2.4.2 Cost and cost-effecƟveness of drug policies  

Following the economic burden of illicit drug use to the society, in this secƟon, the discussion is 
concentrated on the results of parƟal and full economic evaluaƟons, understanding what policy 
acƟons have been implemented to reduce the economic burden across sectors of society and 
whether government funds are efficiently used to implement these policies.  

Although the economic burden is heavily dominated in the criminal jusƟce sector, fewer evaluaƟons 
have been conducted on law enforcement policies (solely focused on cannabis use) [116-118] and 
where it overlapped with health intervenƟons, such as Drug Court programmes [110, 119, 120], in 
comparison to public health intervenƟons [102-109, 121-156]. Economic research in relaƟon to 
absolute prohibiƟon, the drug market, or studies comparing the economic efficiency of different law 
enforcement policies to reduce drug use and supply are completely absent. The importance of 
examining the nature of the drug market, including its structure and dynamic, the drug purity and 
price elasƟcity, and their relaƟonship with drug-related harms are increasingly disƟnguished in the 
area of illicit drugs [41, 170] and other substance use, i.e. effecƟveness and cost-effecƟveness of 
minimum unit pricing (MUP) policy for alcohol control [171-173]. While reviewed policies vary in 
their cost-effecƟveness, evidence supports those that decriminalise people who use illicit drugs and 
divert into healthcare services (Table 28: Policy A1-2 and B1). The decriminalisaƟon (by giving cauƟons, 
warnings, and civil penalƟes) or legalisaƟon of cannabis use effecƟvely reduces expenditure in the 
criminal jusƟce sector by decreasing arrests, court proceedings, and incarceraƟon related to drug 
offences; reduces sƟgma towards users (as no criminal act recorded) and increases government 
revenue through taxaƟon [116-118]. The Drug Courts programmes are esƟmated to lead to 
substanƟal reducƟon in costs in the criminal jusƟce sector and society (e.g., decrease traffic 
accidents) and achieve health improvement [110, 119, 120].  

Public health policies are strongly supported by the evidence base [102-109, 121-156], parƟcularly 
those that prevent harms related to intravenous drug use, e.g., HIV/HCV infecƟons (Policy B2-3,5), 
improve general health by proving pharmaceuƟcal-level heroin (Policy B4), and stop people from 
using drugs (policy B6). In those studies, CEA and CUA were frequently applied and provide 
comparisons between alternaƟves. As menƟoned, however, illicit drugs impact a wide group of 
people in society, but reviewed studies largely restricted policy impact to paƟent-centred clinical 
outcomes in the healthcare system and may overlook important dimensions of policy consequences 
– spillover effects. Furthermore, the literature has indicated the increasing interest in outcome 
measurements that go beyond QALYs to take account of intersectoral stakeholders [83, 84, 174] and 
limited usefulness of generic preference-based measures [175-177]. However, a few challenges 
remain in doing so. First, ‘explicit values are involved in the choice of individual outcomes’ [178]. The 
evaluaƟon perspecƟve is crucial in determining which costs and outcomes of intervenƟons are 
analysed in economic evaluaƟon and reflect who is interested in allocaƟng resources for what 
alternaƟve policy opƟons and to achieve what outcomes. It represents the disƟnct social or poliƟcal 
values between different sectors of society and also the conflicts of interest between them (more 
reflecƟons in next secƟon 2.4.3), thus lack of consensus on outcomes to be measured. For example, 
treatment costs and clinical outcomes related to pharmacotherapy (Policy B2) are evaluated from a 
healthcare perspecƟve; or social costs and consequences of providing heroin-assisted treatment 
(Policy B4), including the costs related to criminal acƟviƟes, treatment costs, and transportaƟon 
costs to the healthcare service are concerned in the societal perspecƟve [147-149]; or state revenue, 
cost reducƟon associated with criminal jusƟce, and prevalence of drug use in the populaƟon for 
legalising cannabis use is more of interests from a government perspecƟve (Policy B1). In this review, 
only one study compared the cost-effecƟveness between law enforcement and public health 
policies. This was in the Australian seƫng, and showed that pharmacotherapy with 95% compleƟon 
rate (with prison sentence threatened for non-completers) is the most effecƟve and least costly 



60 
intervenƟon in reducing drug use compared to residenƟal rehabilitaƟon and a prison term, 
separately [154].  

Furthermore, sƟgmaƟsaƟon, or pain and suffering (e.g., coldness due to homelessness) associated 
with illicit drug use are oŌen neglected from analyses. It is because of the difficulƟes to measure 
those outcomes, but it also seems to reflect that PWUDs’ well-being appears to be lower valued 
than other outcomes that have a large impact on populaƟon health, e.g., HIV/HCV. The willingness-
to-pay (WTP) is frequently used in economic analysis when a market price is not available – one CV 
study was included in this review, indicaƟng that individuals are willing to pay on average $1,231 
(AUD 2009) to avoid sƟgma from a criminal record for the possession of a small amount of cannabis 
use in Australia [21]. This informaƟon could help researchers assign a monetary value to intangible 
outcomes and then incorporate WTP results in economic evaluaƟons.  

Evidence on policy effecƟveness can be controversial. It would be challenging to determine the 
effects (consequences) of substanƟal policy change where experimental studies are oŌen not 
conducted. The absence of randomised controlled trials (RCTs) of drug-related intervenƟon (or 
policy) is because of ethical consideraƟons (i.e. the difficulty of randomising either individuals or 
sites to receive or not receive the treatment); and that RCTs are less suitable for complex 
intervenƟons (i.e. the difficulty of isolaƟng treatment effects without their implemenƟng context) 
[179, 180]. Reviewed studies commonly adopted modelling incorporated with secondary data in 
economic evaluaƟon to forecast potenƟal consequences of such policy changes in their seƫngs, but 
one may quesƟon the uncertainƟes around the secondary data which would make it difficult to 
draw any firm conclusions from a simulaƟon. For example, predicƟon on the cost-effecƟveness of 
legalizing a SDCF compared to the standard care can be very challenging, as facility effecƟveness 
heavily depends on implementaƟon context and system-level interacƟons (e.g., treatment effects 
can be varied among geographical locaƟons with different epidemiological characterisƟcs) [131-
133]. Where experimental design is feasible, economic evaluaƟon alongside natural experiment is 
one of the recommended pracƟces [83, 180, 181], although the natural experiment is oŌen 
quesƟoned by its potenƟally biased esƟmaƟon of causal effects of the intervenƟon, thus may be 
lowering the quality of effecƟveness and cost-effecƟveness (detailed discussion see Chapter 3, 
taking SDCF as an example).  

2.4.3 QuanƟfied reference towards drug policies  

As discussed, the direct treatment costs and effecƟveness are the main (and oŌen only) criteria  
taken into account in the tradiƟonal cost-effecƟveness analysis (commonly expressed as cost per 
QALY), oŌen neglecƟng effects beyond that, such as indirect costs related to drug policies and 
paƟents’ loss of producƟvity idenƟfied from COI studies. These overlooked effects can lead to an 
unfair view of the actual cost-effecƟveness of drug policies.  

Given the complexity of drug policies and a wide range of outcomes of interest to intersectoral 
stakeholders, the MCDA provided decision-makers with a framework for evaluaƟng alternaƟve 
courses of acƟon that require the consideraƟon of mulƟple criteria, some of which may be in conflict 
with each other [83]. In this review, three MCDA studies evaluated cannabis policies and heroin 
policies, involving mulƟple stakeholders such as government, health insƟtutes, NGOs, academia, 
law enforcement sector, acƟvism, media, and industry, and evaluated a wide range of costs and 
benefits (criteria) associated with sectors of society [157-159]. However, further research is required 
for two reasons. Although reviewed studies indicated that state control was strongly preferred over 
absolute prohibiƟon, considerable gaps remained in regard to understanding of full consequences 
of the different law reform opƟons as outcome levels of MCDA were projected rather than precisely 
esƟmated. For example, the results of economic evaluaƟons can be integrated as one of the criteria 
in the MCDA framework. As discussed earlier, however, the consequences and cost-effecƟveness of 
drug policies were largely underexplored based on the exiƟng evidence. In addiƟon to this, some 
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have also criƟcised the methodological challenges of MCDA, such as weighƟng approach and 
validaƟon, mulƟ-stakeholder discussion, and quanƟfying the impact of uncertainty, difficulty 
interpreƟng the MCDA output [83, 182].  

There is some evidence reflected the general public’s preferences for drug policy intervenƟons [160-
163]. The general public showed their willingness to pay for treatment programmes, with varying 
values across countries, and socioeconomic factors such as income and educaƟon levels that 
influenced WTP values. Avoiding the sƟgma of a criminal record for cannabis use moƟvated higher 
WTP for the decriminalisaƟon policy of possessing a small amount of cannabis compared to 
criminalisaƟon. Overall, studies show that social aƫtudes played an important role in shaping drug-
related policies.  

2.4.4 Methodological consideraƟons  

Given the discussion in secƟon 2.4.1-3, this review highlights that each economic method offers 
useful insights but also faces challenges when applied in the field of illicit drug use (Table 29). COI 
studies are valuable for quanƟfying the scale and distribuƟon of the economic burden of drug use 
across sectors and for drawing policy aƩenƟon, however, by adopƟng a descripƟve approach and 
lacking comparators, they provide limited guidance for decisionmakers on policy/intervenƟon 
choice. In terms of economic evaluaƟons, a key methodology challenge arises in relaƟon to the 
choice of analyƟcal perspecƟve. CEA and CUA were most commonly applied among reviewed 
studies, but they are frequently restricted to a healthcare perspecƟve to meet payer requirements 
(e.g., NHS) and comparing intervenƟons against a status quo or ‘do nothing’ comparator. While this 
faciliƟes assessments of efficiency within the healthcare sector, such evaluaƟons are constrained by 
their limited ability to capture broader social, criminal jusƟce, and community-level consequences 
that are also important elements to impact decision-making. Furthermore, the adopƟon of QALYs 
as the primary outcome measure may inadequately reflect outcomes that are parƟcularly relevant 
in the policy context, such as reducƟons in sƟgma, improved safety, and community wellbeing, 
thereby limiƟng the extent to which CUA results align with wider policy objecƟves (or benefits).  

CBA/BCA were oŌen adopted in where a broad perspecƟve was taken, enabling comparisons by 
moneƟsing diverse health and non-health outcomes across sectors. While this approach offers 
greater scope to reflect the intersectoral impacts of drug policy intervenƟons, the valuaƟon of 
health, social, and criminal jusƟce outcomes in monetary terms remains methodological challenging 
and ethically contested. More descripƟve approaches such as CCA are aƩracƟve because they 
present a broad range of intersectoral outcomes alongside costs, but they can be limited to their 
lack of a clear decision rule when difficult trade-offs are needed. As such, the Medical Research 
Council (MRC) guidance has suggested that the use of mulƟple economic evaluaƟon frameworks 
(e.g., CBA and CCA) in a societal perspecƟve would provide decision makers with a comprehensive 
and mulƟ-perspecƟve guide to the cost-effecƟveness of intervenƟons [180]. 

Approaches like MCDA and CV offer opportuniƟes to integrate mulƟple dimensions of value and 
stakeholder perspecƟves, making them useful in contexts where drug policy decisions are contested 
and mulƟlayered. These methods are parƟcularly relevant in contexts where policy choices extend 
beyond health outcomes and where perspecƟves of affected communiƟes (e.g., general public) are 
incorporated. At the same Ɵme, their reliance on strong assumpƟon, robust elicitaƟon techniques, 
and substanƟal data requirements presents challenges for rouƟne applicaƟon in policy seƫngs.  

Overall, this review finds that the majority of studies conducted an economic evaluaƟon with a 
narrow healthcare perspecƟve, which may undervalue intervenƟons/policies by failing to account 
for the ‘spillover effects’ in the criminal jusƟce and social care sectors that are oŌen part of policy 
goals. Given the strengths and limitaƟons, no single method is sufficient to fully capture the 
complexiƟes of drug policies and a mix of methods should be applied in a complementary way to 
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assist decision-making [83]. While CEA and CUA remain useful for decisions focused on efficiency 
within the healthcare sector, the evidence of cost-effecƟveness alone cannot determine whether 
the policy should be adopted or not. Approaches that account for wider societal outcomes and 
stakeholder perspecƟves can further provide policymakers with richer and balanced informaƟon, 
for example, public opinion, contested values, and prioriƟes of people who use drugs play a role in 
decision-making.  

2.4.5 Strengths and limitaƟons 

Despite growing interest in evidence-based drug policy, to our best knowledge, this is the first study 
that has comprehensively reviewed the economic evidence in relaƟon to illicit drug policies, 
including cost-of-illness, full economic evaluaƟon, cost analysis, and other methodologies in 
assisƟng decision-making. Given the complex nature of illicit drug use and the significant burden it 
imposes on individuals, families, communiƟes, and the wider society, the current study not only 
aƩempts to synthesis the evidence in regard to resources devoted (cost) and clinical effecƟveness 
of treaƟng the negaƟve health consequences of drug use, but also the broader consequences (i.e. 
spillover effects) of policy acƟons have been (or not been) considered in the exisƟng health 
economics research.  

This study has a few limitaƟons. First, heterogeneity among reviewed studies, in terms of policy 
opƟons, target populaƟons, and outcome measures, has made direct comparison difficult and 
limited the ability to conclude that what alternaƟve policy acƟon works beƩer than another in what 
circumstance. Furthermore, implementaƟon contexts across countries or regions can also affect the 
generalisability of findings. Second, publicaƟon bias may further affect the evidence base, for 
example, drug policy changes are oŌen introduced in response to poliƟcal and social pressures, thus 
research funding or agenda may be diverted more by poliƟcal prioriƟes than the scienƟfic inquiry, 
potenƟally leading to selecƟve evidence.  

Another limitaƟon is the quality and design of reviewed studies. Most of the evaluaƟons are 
observaƟonal or simulaƟon-based, with limited use of control groups or real-world data, raising 
concerns about evidence robustness. Long-term impacts of drug policies are oŌen not captured 
among reviewed studies, making it difficult to assess the sustainability or long-term outcomes of 
policies. Although the CHEQUE tool provides a structured framework for assessing the quality of 
economic evaluaƟons, its methodological assessment is heavily weighted towards the domains of 
modelling techniques (parƟcularly through items M9-M13, M22-M23). It lacks sufficient criteria 
tailored to the appraisal of trial-based economic evaluaƟons without incorporaƟng modelling. This 
limits its sensiƟvity and may lead to an incomplete or skewed assessment of studies that do not 
employ the decision-analyƟcal or mathemaƟcal modelling, thereby undermining its effecƟveness in 
capturing the full methodological rigour of diverse economic evaluaƟons. 

2.4.6 Future direcƟon for research  

Drug policy implementaƟon varies from one country to another, reflecƟng different expectaƟons, 
aspiraƟons and resources in different social and poliƟcal seƫngs. In the past decade, aƫtudes 
towards illicit drug use have been evolving parƟally as a result of policy change in some countries, 
such as Dutch ‘coffee shops’ in the Netherlands [183], Commissions for the Discussion of Drug 
AddicƟon in Portugal [184], and the use of cannabis for medical reasons in the United States [185] 
and Thailand [186]. Meanwhile, there are growing calls for drug policy reform in other countries. In 
Spain, major government budget was spent on healthcare services with a dramaƟc reducƟon in the 
criminal jusƟce sector [100], in line with mulƟple Spanish drug law amendments enacted in 2010 
[187]. In 2023, BriƟsh Columbia (Canada) began a three-year pilot programme of decriminalising 
small amounts of drugs for personal use [188], which might have lightened the burden in the 
criminal jusƟce sector, with more resource re-allocated to the healthcare system [189].  
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While these countries are progressively moving towards drug policy reform and advocaƟng for 
decriminalisaƟon, the reviewed literature in the current study does not fully address quesƟons 
related to the cost-effecƟveness of the drug policies. More quesƟons remain for future research. 
First, it would be useful to conduct more economic analysis to learn the potenƟal cost and 
consequences of these legislaƟve policies in illicit drug use. Such analyses could inform policymakers 
about the cost-effecƟveness of alternaƟve drug policies that support evidence-based decisions. 
Second, while reducing illicit drug use is an intrinsically desirable societal goal, it is most likely – 
given the evidence reviewed in the current study – that a dual approach may be worth to further 
invesƟgated, whereby both policy opƟons (enforcement of legal while supporƟve of individuals’ 
wellbeing and holisƟc recovery approach) as complementary components to a wider strategy in the 
future. There have been no such studies to date so any countries which do adopt a dual approach 
or consider tesƟng it, could build in an analysis (e.g., economic evaluaƟon alongside an 
observaƟonal study or a natural experiment) together evidence on this approach. Third, further 
work is warranted to develop and apply broader approaches, such as quanƟfied preference 
methods (e.g., MCDA and CV) that beƩer capture wider societal consideraƟons, ensuring that 
economic evidence speaks directly to the complex, contested, and mulƟlayered nature of drug 
policy decision-making.   



64 

 

Chapter 3 The ConsideraƟon and Challenge of ImplemenƟng 
a Safer Drug ConsumpƟon Facility (SDCF): a review of the 
literature   

3.1 IntroducƟon 

The European Monitoring Centre for Drug and Drug AddicƟon (EMCDDA) defines safer drug 
consumpƟon facility (SDCF) as ‘protected places for the hygienic consumpƟon of pre-obtained drugs 
in a non-judgemental environment and under the supervision of trained staff’ [190]. The iniƟal 
purpose of establishing a SDCF was to tackle high HIV prevalence related to those specific high-risk 
individuals who inject drugs in public spaces [190]. In 1986, the first officially approved SDCFs in 
Switzerland as a reacƟon to the ongoing HIV/AIDS epidemic among people who inject drugs (PWID) 
[191]. SDCFs were then introduced in many other countries. Switzerland and the Netherlands scaled 
up the number of SDCFs, ensuring a naƟonwide coverage of faciliƟes for PWID in the 1990s; 
Australia and Canada established their SDCFs in ciƟes with a high proporƟon of PWID in the early 
2000s, i.e. Sydney and Vancouver [190]. To date, there are over 200 legalised SDCFs in operaƟon 
mostly across the Global North in 14 countries: Australia, Belgium, Canada, Denmark, France, 
Germany, Iceland, the Netherlands, Norway, Portugal, Spain, Switzerland, Ukraine, and the USA 
[192].   

The logic model of how the SDCF is intended to work is shown in Figure 4 [193], which elaborates 
on four components: assessment and intake, supervised consumpƟon area, other service areas, and 
referral. Accordingly, the outcome objecƟves of faciliƟes are proposed in three main aspects, 
including to 1) idenƟfy and establish contact with PWUD; 2) prevent the immediate risk of using 
drugs, improve general health, and reduce public nuisance; 3) promote drug treatment engagement, 
with an overall goal to increase PWUD’s long-term survival and social integraƟon.  

The service provision in SDCFs have expanded massively and funcƟoned in varied ways to serve 
different purposes across different seƫngs, such as the supervised smoking faciliƟes for crack 
cocaine and other simulants use in Canada, and faciliƟes provide injecƟng, inhalaƟon and intranasal 
use in the Netherlands [193, 194]. As such, the faciliƟes are named differently across jurisdicƟons, 
for example, ‘overdose prevenƟon centres’, ‘supervised injecƟon faciliƟes’, ‘supervised consumpƟon 
services’, ‘safe injecƟon sites’, ‘safe consumpƟon sites’, ‘safer injecƟon faciliƟes; and the term ‘drug 
consumpƟon rooms’ is commonly adopted in the scienƟfic literature for the descripƟon of this 
broad type of facility [190]. The ‘supervised drug consumpƟon facility (SDCF)’ is an official term used 
by the Scoƫsh Government [195].  

The implementaƟon of SDCFs sƟll remains limited. First, conflict of interests between puniƟve drug 
law and harm reducƟon principles [196] (as discussed in Chapter 1&2) and the “not in my backyard 
(NIMBY)” phenomenon, limit some countries’ ability to open SDCFs [197]. Second, even where 
SDCFs have been opened widely, accessibility of the facility could be one of the biggest obstacles 
for some PWUD, e.g., the locaƟon of the facility and the model of care it provides [196, 197]. Third, 
despite that no overdose death has ever happened in any faciliƟes worldwide [193, 195], the 
concerns about SDCFs’ effecƟveness in prevenƟng harms at a populaƟon-level are frequently raised 
[198].   

This literature review seeks to map out emerging themes in relaƟon to SDCF service models (and 
their components), evidence of effecƟveness, and knowledge gaps that need to be addressed to 
promote the operaƟon of SDCFs. It aims to generate a profile of exisƟng literature on the topic of 
operaƟng SDCFs, as a foundaƟon for further research in Chapter 5 and Chapter 6. As such, this 
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review does not aƩempt to systemaƟcally synthesize findings or assess the quality of individual 
studies, rather it addresses the following quesƟons:  

I. How are SDCFs designed and implemented worldwide? 
II. What is known about stakeholders’ perspecƟves in relaƟon to SDCFs’ service design and 

implementaƟon?   
III. What are the outcomes or consequences of implemenƟng SDCFs? 
IV. What is known about public percepƟons of implemenƟng SDCFs in the Scoƫsh context? 

 

Figure 4. Service programme of a SDCF, adapted from EMCDDA 2018, source: [193]iii 

3.2 Methods 

An electronic search for available literature was run on 18 December 2022. Searching was 
conducted using the database MEDLINE(Ovid) with no restricƟon for publicaƟon date. Search 
strategy is shown in Table 30. Grey literature was also searched on Google.  

A total of 330 arƟcles were retrieved by the search and no duplicaƟon was found using the 
Mendeley Reference Management SoŌware [199]. The Rayyan Review plaƞorm [200] was used to 
screen Ɵtles, abstracts and full-text. Sixty-two papers were considered relevant to the research 
quesƟons aŌer full-text screening, but author only selected and summarised the most up-to-date 
review studies, and key papers not included in these reviews. 

 
iii Adopoted from EMCDDA European Monitoring Centre for Drugs and Drug AddicƟon. Drug consumpƟon 
rooms: an overview of provision and evidence (PerspecƟves on drugs) 2018 [updated 07.06.2018. Available 
from: hƩps://www.euda.europa.eu/publicaƟons/pods/drug-consumpƟon-rooms en. 
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Table 30. Searching strategy – literature review  

 Searching terms No. of papers 
1 "fixing room*".mp. 1 
2 "overdose prevenƟon site*".mp. 35 
3 (("supervised consumpƟon" or "supervised injecƟon" or "safe* consumpƟon" or 

"safe* injecƟon" or "drug consumpƟon room*" or "medical supervised injecƟon") 
adj (center or centre or site* or facility or faciliƟes or room* or program)).mp. 

307 

4 1 or 2 or 3 330 

3.3 Results and Discussion  

3.3.1 OperaƟng models 

This secƟon summarises and compares exisƟng facility models that have been implemented 
worldwide in Table 31.  

3.3.1.1 Stand-alone SDCFs  
The stand-alone model provides a narrow range of services that primarily focuses on drug 
consumpƟon behaviours. These SDCFs are oŌen located near to places that are known as having 
prevalent illicit drug use. The service includes the provision of hygienic injecƟng equipment, advice 
on health and safer drug use, intervenƟon in case of emergencies (e.g., oxygen and naloxone), 
external referral pathway to addicƟon treatments, and an area where service users stay for a while 
under observaƟon aŌer drug consumpƟon. There are two well-studied stand-alone services in 
scienƟfic research – one is the Medically Supervised InjecƟng Centre (‘MSIC’) that has been opening 
in Sydney, Australia since 2001 [201], and another is the ‘Insite’ that has been opening in Vancouver, 
Canada since 2003 [202].  

The typical stand-alone facility follows a three-step admission procedure: 1) RecepƟon staff 
determine whether potenƟal users are eligible for accessing the facility; 2) Eligible users then need 
to read and sign a declaraƟon that they are aged 18 years or older; 3) Users who first-Ɵme visit the 
facility have to make a registraƟon on recepƟon, and later they can aƩend the facility anonymously 
with a unique registraƟon number. Sterile equipment is distributed to users who enter the 
consumpƟon rooms. AŌer injecƟon or inhalaƟon, users can leave drug-taking booths and visit 
professionals who are available in another space to provide informaƟon and/or referrals to 
addicƟon treatments in external agencies.  

There might be some variaƟons of service provision between stand-alone faciliƟes. For example, 
‘Insite’ offers drug tesƟng service onsite and safer supply service that provides medical grade heroin 
and fentanyl to people who at high risk of overdose [203]. While in the ‘MSIC’, users can use the 
service only if they meet the specific criteria, i.e. individuals must have a history of injecƟng drug 
use, not be accompanied by children, and not intoxicated [204]. 

3.3.1.2 Mobile SDCFs 
The mobile model contains some of the funcƟonality of the stand-alone model but without a fixed 
site. They are generally built into a specifically fiƩed-out van that comprises serval injecƟon booths, 
with first aid equipment for reversing overdose and other adverse health events, including naloxone 
kits, anƟdote, and defibrillator. The operaƟng rules of mobile faciliƟes are consistent with fixed site 
SDCFs (e.g., supervised injecƟon).  

This type of facility more commonly exists in European countries, and the service can be 
differenƟated in accordance with users’ needs [205-207]. In Spain, the mobile unit (Bus) has been 
operaƟng since 2005, and relocated serval Ɵmes in areas where drug dealing was reported [205]. 
The German mobile facility offers spaces for both injecƟon and nasal use [207], the Spanish and 
Danish mobile faciliƟes only allow injecƟon consumpƟon [206, 207]. In general, the care provided 
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in the mobile SDCFs includes informaƟon on safe injecƟon pracƟce, naloxone, sterile injecƟng 
equipment, and informal psychological support, and external referral pathways [205-209].   

In the UK, the first and widely known unsancƟoned mobile SDCF was operated by Peter Krykant in 
Glasgow City between September 2020 and May 2021 [208, 209]. It had two injecƟon seats and ran 
4 days per week (10am to 3pm) with high demand. In addiƟon, it provided food and clothing 
distribuƟon, wheelchair replacement for users with limited mobility, and offered assistance to find 
veins to inject [209].  

3.3.1.3 Integrated SDCFs  
In comparison to stand-alone and mobile faciliƟes, the vast majority of SDCFs are embedded within 
a wider range of services. They are mainly located in exisƟng harm reducƟon programmes (or social 
service) alongside a series of services, including general medical care, drop-in service with needle 
and syringe programmes (NSP), Blood Bone Virus (BBVs) tesƟng, counselling, and welfare support 
(i.e. housing); and users can also be referred to more extensive services if necessary.  

Integrated SDCFs intend to establish a ‘one-stop-shop’ service model that provides access to 
mulƟple services on top of supervised drug consumpƟon within the same locaƟon. For example, a 
SDCF is opened to target immigrants and refugees whose disadvantaged situaƟon in society oŌen 
leads to drug problems in the Netherlands, with poor health condiƟons and being homelessness 
[210]. Therefore, the service configuraƟon requires mulƟ-level funcƟons to meet service users’ 
needs – a SDCF is not only a hygienic place for drug consumpƟon, but also a shelter that provides 
food, a bed, and general healthcare service (e.g., wound care) [207, 210]. Some SDCFs focus more 
on engaging PWUD with healthcare services – the SDCF is integrated into exisƟng medical service 
and is more likely to idenƟfy and refer clients who need medical care, increase clients’ awareness 
of treatment opƟons and promote access to services [207].  

Two recently opened public-hospital-based faciliƟes is located in Paris and Strasbourg, France [211]. 
In Paris, the SDCF comprises 12 booths for injecƟon and 4 booths for inhalaƟon, with Ɵme limits of 
20 minutes for each consumpƟon, and provides medical and social consultaƟons and referral to 
external drug treatments [211].  

3.3.1.4 UnsancƟoned SDCFs 
The unsancƟoned SDCFs refers to any facility not formally legalised through agreement or approval 
of relevant authoriƟes or local government. They are usually run by current or former drug users 
(peer-led facility) but variously tolerated by police, so far have been reported in Scotland [208], the 
Netherlands [210], Canada [212-214], the USA [215], and Australia [216].  

The establishment of such faciliƟes is largely in response to overdose deaths [208, 212, 215], 
HIV/HCV transmission and public injecƟng [208, 210, 213, 216], and harms associated with smoking 
[212, 214] in countries (or ciƟes) without supporƟve legislaƟon and regulaƟons. The facility can be 
provided in a mobile van [208, 210], a tent [214], space within exisƟng organisaƟons, and has been 
documented in renovated bathrooms [215]. They are oŌen set up near public injecƟng areas [212, 
213, 216]. Service provision and facility rules can be different in regard to their purposes, e.g., 
smoking of drugs is not allowed in some faciliƟes because there is a lack of venƟlated equipment in 
an underground facility [215]. 

3.3.1.5 Summary 
A comparison of different facility models is summarised in Table 31. In general, integrated and stand-
alone SDCFs have similar services provided to users. The major difference is that integrated SDCFs 
operate within a space with a broader range of services; however, stand-alone SDCFs solely focus 
on drug consumpƟon behaviours (e.g., provide sterile equipment, informaƟon on injecƟon 
pracƟces), so that service users with other healthcare requirements have to take a referral pathway 
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to the external services that outside of SDCFs. In comparison to the stand-alone model, an 
integrated facility is potenƟally more likely to meet PWUD’s complex needs through providing 
ancillary services in one locaƟon. It is important to consider, however, what exisƟng services are 
feasible to integrate with SDCFs. The mobile facility funcƟons as a simplified stand-alone model that 
aims to reach to the populaƟon who are less likely to travel long distances to use the service. 
Benefits of mobile SDCFs include confidenƟality, offering flexibility of operaƟng hours and locaƟons, 
ability to respond to changes of drug use paƩerns/locaƟons and to be more accessible for rural 
PWUD; but its limitaƟon is also consistently criƟcised such as low capacity, limited ability to offer 
ancillary services [217].  

A review study has found some variaƟon in PWUD’s preference between different facility models, 
with a tendency of preferring a SDCF model that either integrated with harm reducƟon programmes, 
community health centres [217] or a stand-alone model solely focusing on supervised drug 
consumpƟon. Mixed opinions have been found expressed regarding where SDCFs should be 
integrated, for example, in a formal medical seƫng, which largely arise concerns about a potenƟal 
sƟgmaƟsing environment and relaƟonships with clinical professionals [217]. To balance benefits and 
limitaƟons of each model, several studies suggest a hybrid SDCF model that has a permanent 
locaƟon alongside a mobile one for outreach [218, 219]. This recommended model centred on 
concerns that drug use is complex and ever changing, and that hybrid SDCFs can be responsive to 
such changes.   

To summarise, exisƟng studies have provided insighƞul informaƟon, but the opƟmal facility design 
and implementaƟon strategy are ulƟmately dependent on local context and local preferences, with 
an essenƟal understanding of legal barriers to fulfil those preferences.  
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Table 31. Comparison of SDCF service model types 

 Stand-alone SDCF Integrated SDCF Mobile SDCF UnsancƟoned SDCF 

Facility goal Focus on SDCFs’ fundamental 
principle: supervise PWUD using 
drugs. 

Extend SDCFs’ funcƟons by 
aƩaching facility with exist 
services. 

Simplify stand-alone SDCFs based 
in a mobile van with unfixed 
locaƟon. 

Emergency response to drug-
related harms without legislaƟve 
approval.   

Target populaƟon  PWUD, with a parƟcular focus on 
high-risk behaviours of injecƟng 
(and in some cases, inhaling or 
smoking) drugs. 

PWUD who has complexity needs 
(e.g., SDCFs integrate into social 
agency where homeless PWUD 
can be beneficial from). 

Most marginalised PWUDs: 
unwilling or unable to aƩend fix-
site facility (e.g., long travel 
distance). 

Any PWUD as it is usually peer-
lead low-threshold service.  

Model 
components 

Drug 
consumpƟon 
booths 

√ √ √ √ 

Ancillary services 
×  

(oŌen include external referral) √ 
×  

(limit external referral) 
×  

(limit external referral) 

Advantages  Not Available • MulƟple services in one site 
• ExisƟng relaƟonships between  
   PWUD and potenƟal social  
   services 
• PotenƟal for more public  
   support than a standalone  
   model 
 

• Flexibility of opening hours 
• Flexible locaƟon 
• ConfidenƟality  
• Ability to response changes of  
   drug use paƩerns/locaƟons 
• More accessible for PWUD live  
   in rural areas 

• Flexibility of opening hours  
• Flexible locaƟon  
• ConfidenƟality  
• Ability to response changes of  
   drug use paƩerns/locaƟons 
• More accessible for PWUD live  
   in rural areas 

Disadvantages  • Not acceptable for  
   stakeholders who do not  
   believe standalone model  
   would address drug problems  

• Might not be able to coverage  
   users’ needs within one facility  

• Limited capacity due to long  
   waiƟng Ɵme for service  
• Limited ability to offer ancillary  
   service 
• Lack of supervised smoking in 
   some cases 

• Limited capacity due to long  
   waiƟng Ɵme for service  
• Limited ability to offer ancillary  
   service 

SDCF: supervised drug consumpƟon facility, PWUD: people who use drugs. 
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3.3.2 Facility components  

InvesƟgaƟng good pracƟces for service delivery in SDCFs might be helpful to increase the service 
access and address the implementaƟon issues. This secƟon explores essenƟal consideraƟons on 
design components of SDCFs among published feasibility studies, including facility structure, 
rules and regulaƟons, staff model, and ancillary services, as summarised in Table 32.  

3.3.2.1 Structures  
Preference on facility structures has been invesƟgated in numerous qualitaƟve studies with 
PWUD and other relevant stakeholders [217, 220-223]. Studies report that, to increase service 
accessibility, mulƟple SDCFs may be required for ciƟes with mulƟple areas with concentrated 
drug use and purchasing, or places that PWUD frequently access, e.g., health faciliƟes, 
emergency services, public transportaƟon and social services [217]. An appropriate locaƟon of 
SDCFs to deal with demand would eliminate two concerns. First, local residents and businesses 
expressed concerns about long queues outside the facility might cause public disorder problems 
[217, 220, 221]. Second, most PWUD are unwilling to travel a long distance to access SDCFs in 
Canada and the USA – they stated that they preferred to walk or take the bus for less than 15-
30 minutes [220-222]. Free transportaƟon to SDCFs is suggested in a Canadian study to 
overcome travel barriers [217], but could raise legal challenges to do so in other jurisdicƟons.  

Preference for opening hours has been reported in Canadian studies, including 24 hours a day 
and 7 days a week, 8am to 4pm for dayƟme hours, 7pm to 9am for overnight [217, 223]. 
Kryszajtys et al’s 2022 scoping review suggests to have a minimal waiƟng Ɵme to access to 
faciliƟes because of withdrawal symptoms, but the amount of acceptable waiƟng Ɵme was not 
invesƟgated [217]. Furthermore, review study shows that most PWUD preferred a facility 
equipped with both smoking and injecƟng spaces due to mix paƩern of drug use, but felt that 
these spaces should be in separate rooms to avoid the exposure to different routes of drug 
consumpƟon. Other facility structures such as privacy, chill-out rooms, and physical accessibility 
were also considered to be important space layout for people with different drug use 
preferences.    

3.3.2.2 Rules and regulaƟons  
A scoping review conducted in 2021 has given a comprehensive summary of stakeholders’ 
opinions about a variety of operaƟon rules and regulaƟons [223]. It reported that stakeholders 
generally expressed their support on rules that allow assisted injecƟon and all forms of drug 
consumpƟon. Opinions were mixed on rules of on-site drug sharing (PWUD may be exposed to 
a risk environment when drug sharing is permiƩed) and age restricƟon.  

Gender-specific models (women-only hours or spaces) were suggested in some studies [224, 
225], to reduce risk of violence, gendered discriminaƟon, and legal liabiliƟes of pregnant women 
using SDCFs (e.g., charges of child endangerment). Rules and regulaƟons were invesƟgated in 
two review studies [224, 225], including discussion related to pregnant users, intoxicated users, 
users receiving opiate subsƟtuƟon treatment (OST), number of visits per day (or number of 
injecƟons per visit), mandatory supervision, children on-site, but more research is needed to 
examine the potenƟal outcomes associated with certain rules and regulaƟons. 

3.3.2.3 Staffing and ancillary service 
One study explored the composiƟon of staff among potenƟal service users and other 
stakeholders, reporƟng that people generally support SDCFs hiring nursing staff and peers with 
living and lived experience of drug use [217]. AddiƟonal staffing preferences were 
recommended by potenƟal service users, their families, and the general public, such as security 
(staff protecƟon, safety of neighbouring community, etc), outreach workers (engage PWUD with 
SDCFs), and liaisons (to external services) [217].  
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Three Canadian studies suggested a number of ancillary services that were considered 
important to provide alongside the SDCFs [217, 225, 226], such as drug checking, opioid 
prescripƟon, blood-borne virus tesƟng, health and social services (see details in Table 32). The 
decision on addiƟonal services could be impacted by the SDCF models, for example, PWUD can 
benefit from a healthcare-centre-based SDCF with provision of general healthcare service 
and/or drug treatment. However, one study found that some PWUD thought accommodaƟng 
both drug treatment and SDCF under one roof might be triggering them to drop out of drug 
treatment, because they afraid of being in close proximity to SDCF could distract them from 
conƟnuing their treatment [217].  

3.3.2.4 Summary  
The facility components are primarily collected from two scoping reviews [217, 223], and 
summarised in Table 32. A greater number of studies included in these reviews are conducted in 
Canada, and a few in the USA, Australia, and European countries (e.g., France, Portugal, and 
Ireland). They provide plenƟful informaƟon regarding facility design and implementaƟon 
strategy through interviews with various stakeholder groups (e.g., PWUD and clinical staff).  

It is difficult to give a concise conclusion of opƟmal SDCF service design due to diverse 
percepƟons across individuals and seƫngs; for example, smoking booths might be an important 
facility component for those who frequently smoke crack cocaine compared to those who 
mainly inject drugs [217]. Second, the discussion has been focused on locaƟon (where SDCF 
could located) and potenƟal ancillary services that could be provided alongside the SDCFs, and 
the staffing mode. The idea and tolerable travel Ɵme, waiƟng Ɵme, and visiƟng Ɵme (e.g., 
frequency to use facility per day) for PWUD remain largely underexplored. Research is needed 
to understand whether the Ɵme PWUD spend on travelling and waiƟng for the facility to open 
impacts their willingness and saƟsfacƟon with using the facility. Third, there may be a difference 
between willingness and actual experiences.  

Most of the primary studies included in the reviews were conducted as a feasibility study [217, 
223], which indicated that percepƟons (willingness) of facility design were collected before 
facility implementaƟon; and they may change aŌer using the service (experience). In 
comparison to exisƟng SDCFs (in secƟon 3.3.1), there are some variaƟons between what PWUDs 
expect to be offered in SDCFs and what is actually offered; for example, some PWUD would 
prefer a SDCF provides assisted injecƟon which is hard (or impossible) to achieve in most of the 
countries due to law and legislaƟon [223]. Overall, the SDCF service design is highly context-
dependent and requires a clear understanding of potenƟal and/or actual users’ preferences 
regarding design features that best meet their needs.   
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Table 32. Summary table of facility components for supervised drug consumpƟon faciliƟes (SDCFs) 

 Components  OpƟons or descripƟon   
Structures LocaƟon  • Area with high levels of drug use and drug dealing  

• Area closes to essenƟal services (e.g., A&E, healthcare centre, social service, etc) 
Hours of operaƟon  • 24 hrs/7days 

• DayƟme (8am-4pm) 
• Overnight (7pm-9am) 

Access   • Travel Ɵme: How long does it take for individuals to travel to access the facility? E.g., ˂15-30 mins 
• WaiƟng Ɵme: How long do individuals need to wait in the facility before using  
   injecƟon booths? 

Space allocaƟon • InjecƟng booth 
• InhalaƟon booth 

Interior layout  • Chill-out rooms or private cubicles  
OperaƟng mode Staffing  • Security staff 

• Clinical staff (doctor, nurse, counsellor) 
• Staff with living /lived experience  
• Outreach workers 

Rules and RegulaƟons Support female drug users  • Women-only opening hours  
• Women-only space  

Age restricƟon  18 years old and over – Youth lack of knowledge on drug consumpƟon  
VisiƟng Ɵme  How long can users stay in the facility?  

How many visits are allowed per day? How many Ɵmes of drug consumpƟon are allowed per visit? 
Mandatory supervision  AŌercare prevents overdose 
Users on treatments Should PWUD on drug treatments be allowed to access DCRs? 
Assisted injecƟon  Assist on drug consumpƟon may be required because of disability or other reasons  
Sharing drugs  Sharing between users  

Ancillary services Drug checking Prevent harms associated with consuming an unknown substance 
Harm reducƟon educaƟon  InformaƟon on drug-related harms  
BBV tesƟng and relevant treatments Prevent BBV transmission  
Supplies on basic living needs  • Food, clean clothing, etc 
General healthcare services • Wound care, chronic health condiƟon management, etc 
Drug treatments • DetoxificaƟon, opioid antagonist treatments, withdrawal services, etc 
Social support • Housing, employment, volunteer opportunity, etc 
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3.3.3 Key stakeholders’ views 

3.3.3.1 Overview of stakeholder views  
Policy decisions are not always made based on the best available and up-to-date scienƟfic 
evidence [54, 227]. In the case of implemenƟng SDCFs, for example, Scotland has campaigned 
for seven years to obtain legal approval to open a pilot facility in 2024 [228], even though an 
increasing amount of scienƟfic research has demonstrated their effecƟveness [229, 230]. One 
of the key challenges in the development of SDCFs is that they are inherently poliƟcal, with 
public and poliƟcal support difficult to secure. The percepƟons and concerns of those potenƟally 
affected – such as local residents and business owners where a facility could be located, play an 
important role in the policymaking process, parƟcularly when scienƟfic evidence may not fully 
address those concerns and broader social impact [231-233].  

A qualitaƟve study with 20 interviewees suggests that people generally support SDCFs on 
solving problems of drug-related harms for PWUD, but also reject to situate a SDCF near their 
parƟcular community or in any residenƟal areas [234]. Similar perspecƟves are reported in 
needle exchange services that NIMBYism (not in my backyard) is considered to be driven by a 
‘culture’ of sƟgma and discriminaƟon [235]. Some local residents are concerned that a SDCF 
could encourage drug use or lead to more PWUD gathering near the facility and their 
neighbourhood, linked with concerns about safety and community wellbeing [236]. Conversely, 
some supporƟve views were found among local residents and businesses owners in Sydney 
(58%-70%) and Ontario (60%) where SDCFs have been operaƟng for many years; and they 
deemed that there was less drug use and syringe waste in the public area aŌer the facility was 
implemented [237-239]. Regarding divided views across studies, researchers claimed that public 
perspecƟves on operaƟng SDCFs commonly fluctuated according to whether there is a facility 
in their community – people who live in areas where they do not have a SDCF and are being 
asked about the hypotheƟcal, and are oŌen concerned that it might enable drug use [236, 240, 
241].  

In regard to care modes of the facility, considerable scepƟcal views have been expressed that 
SDCFs would not bring addiƟonal benefits to exisƟng harm reducƟon services but cause extra 
problems [241], e.g., a fireman was interviewed in a Canadian qualitaƟve study and he 
quesƟoned about the inhalaƟon space in the SDCFs – ‘You’re not geƫng, you know, AIDS, or any 
other communicable disease from smoking, you’re geƫng it from needles, so why would you 
need a safe smoking site?’. Moreover, some police officers suggested that there would be an 
unfair discrepancy if people were allowed to smoke illicit drugs in a facility while cigareƩe 
smokers would not be given the same consideraƟon, and other issues related to the aspect of 
staff safety (e.g., prevent staff exposure to second-hand crack smoke) [241]. A qualitaƟve study 
conducted in four US counƟes highlights concerns raised by policymakers, suggesƟng SDCFs 
should not get priority over expanding exisƟng harm reducƟon programmes and other services 
that improve and support access to health care (especially the drug treatments) [240].  

To conclude, engagement with stakeholder groups is very important for opening a new SDCF 
throughout the planning and implementaƟon phases. Among reviewed studies, in general, the  
general public (e.g., local residents, businesses) paid more aƩenƟon to the impact of the facility 
to the surrounding community; while people who were directly involved in the facility operaƟon 
(e.g., staff, policymakers) generally expressed concerns about the facility design, such as linkage 
and referral pathway, service rules and regulaƟons. While SDCFs may differ under various 
geographic context and local policy, their core goal as a harm reducƟon intervenƟon is to reduce 
unhygienic environment exposure and risk of overdose death, which may also provide benefits 
for the whole society. Previous studies suggest that carefully presenƟng the potenƟal benefits 
of SDCFs, including for the general public themselves, may be helpful for eliminaƟng 
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misconcepƟons and reducing concerns, thereby increasing support [231, 232]. Also, focusing on 
service components that address the preferences of those who the facility is intended to serve 
may improve the acceptance and uptake among them and then effecƟvely reduce the drug-
related harms.   

3.3.3.2 Scoƫsh context 
Discussion on SDCFs has been conƟnuing for years in Scotland, with major aƩenƟon on the legal 
barriers under the Misue of Drugs Act 197 and stakeholder percepƟons of implemenƟng such 
faciliƟes in the Scoƫsh context. Three qualitaƟve studies have been done to invesƟgate different 
stakeholder groups’ perspecƟves (or aƫtudes) towards SDCF [242-244]. Nicolla et al and 
Trayner et al suggest that opening SDCFs in Scotland is strongly supported by PWID, their 
families and decision makers [242, 243]. However, evidence also idenƟfied key obstacles to 
SDCFs’ implementaƟon in the local context, primarily related to Scotland’s unique poliƟcal and 
legal context with the UK Government (as described in Chapter 1), as well as the persistent 
sƟgma surrounding problemaƟc drug use among the general public [242, 244].  

Nicolla et al have found decision makers’ concerns and insights about the barriers of successful 
implementaƟon [242]. First, legislaƟve uncertainty is seen as the biggest barrier. PWUDs have 
expressed that police presence at SDCFs can be a significant barrier for them to use the faciliƟes 
because of fear of harassment or arrest (Scoƫsh policy context discussed in secƟon 1.2.2). 
Second, it is not clear how SDCF would impact other drug-related intervenƟons within a wider 
service sector – concerns were raised about opportunity costs and iniƟal costs of seƫng up 
SDCF on a wider intervenƟon system budget. Third, arguments have appeared around 
‘approaches to evidence’. Decision makers suggested that available internaƟonal evidence 
integrated with local evidence would be sufficient to jusƟfy a pilot adopƟon. Fourth, language 
in framing SDCF plays an important role, in that a non-sƟgmaƟsed environment could help 
establish support from public. Shorter et al reports that the first unsancƟoned mobile SDCF in 
the UK (Glasgow City) had a total number of 894 supervised injecƟons and nine overdoses were 
successfully recovered between 2020 and 2021 [209]. This research revealed a disƟnct drug-
using paƩern and populaƟon characterisƟcs compared to internaƟonal evidence, and provided 
several recommendaƟons on the necessity of engaging with potenƟal service users to beƩer 
tailor their needs into service implementaƟon and the importance of creaƟng an unsƟgmaƟzed 
environment in the Scoƫsh context. Furthermore, an unsustainable funding and staffing model 
was highlighted as the main obstacle to conƟnue operaƟng the mobile facility [209]. Nicolla et 
al indicates that decision makers are also aware of how SDCF might be delivered locally, 
including consideraƟons around facility locaƟon and staffing model [242]. Otherwise, Nicolla et 
al and Trayner et al both suggest that all groups of people (i.e. PWUD, families, and policy makers) 
expressed their concerns around SDCF being accessible, safe, and a welcoming space [242, 243], 
and how the facility could be designed and delivered to highly engage with PWUD [242].  

3.3.3.3 Summary  
Despite efforts to increase public knowledge about substance use and the mechanism of 
treatment, research shows that concerns persist among some members of the public, especially 
regarding the establishment of SDCFs in their local area and the percepƟon that such facility 
may enable dug use in the their community [231, 244]. The locality concerns, rooted in long-
standing sƟgmaƟzaƟon towards PWUD, present a parƟcular challenge to improve public support 
not only for implemenƟng SDCFs, but also other harm reducƟon intervenƟons [234, 235]. 
Previous study suggests that the potenƟal strategy to increase public acceptance is to highlight 
the wider community benefits for people who have been indirectly affected by drug-related 
consequences (i.e. potenƟal reduced injecƟons in public areas) [244]. Otherwise, those who 
generally support the implementaƟon of SDCFs are more focused on pracƟcal consideraƟons, 
such as facility design and implementaƟon strategy. 
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3.3.4 Consequences of implemenƟng SDCFs 

A number of review studies have comprehensively summarised the effects of implemenƟng SDCFs 
[245-249]. A brief summary is given in Table 33, showing that use of a SDCF is associated with mulƟple 
consequences. It presents the availability of exisƟng evidence that have been examined in qualitaƟve 
and quanƟtaƟve research.  

Table 33. Treatment outcomes 
 Outcome objecƟves  Outcome indicators Evidence 

QualitaƟve QuanƟtaƟve 
Well-being 
impact 

SƟgma  - √ × 

Homelessness  - √ × 

Unemployment  - √ × 

Child/pregnancy support  - √ × 

Health impact, 
at: 
Individual-level/ 
PopulaƟon-level  
 

Morbidity & mortality Overdose deaths × √ 

InjecƟon injuries  √ × 

Blood-borne virus × √ 

Ambulance call-out √ √ 

Acute hospitalizaƟon × √ 

High-risk behaviours Sharing needles, other tools √ × 

Frequency or paƩerns √ × 

Treatment referral & uptake Engage with drug treatment √ √ 

Psychological therapy √ × 

Social support  √ × 

Community 
impact 

Public order and safety Drug use in public space  √ × 

Publicly-discarded syringes √ × 

Crime and public nuisance √ × 

Note: a ‘√’ indicates that evidence is available for the corresponding outcomes category, regardless of whether a treatment 
effect was found, and a ‘×’ indicates that evidence is unavailable; ‘-’ indicates not applicable. 
 
QualitaƟve studies suggest a wide range of benefits including improvements in personal well-being, 
health outcomes, and posiƟve impacts on the wider community. Evidence from qualitaƟve studies 
provides in-depth insights into experiences and percepƟons, such as non-sƟgmaƟsed environment in 
the SDCF has improved social inclusion of PWUD, but such benefit is difficult to be quanƟfied in the 
quanƟtaƟve research.  

A large amount of quanƟtaƟve studies have been conducted to invesƟgate faciliƟes’ effects in 
improving health outcomes at both individual level and populaƟon level, including the reducƟons in 
mortality, morbidity, and high-risk behaviours, as well as the increment in treatment engagement and 
public safety [245-249].  

A detailed summary of the ten idenƟfied primary studies that evaluate SDCFs’ impact on overdose 
deaths is shown in Table 34 and Table 35. Most primary studies related to SDCFs are designed as natural 
experiments (i.e. prospecƟve or retrospecƟve cohort studies), or simulaƟon studies that project 
populaƟon-level benefits, using findings from primary studies, and then can be compared to costs (see 
economic evaluaƟons reviewed in Chapter 2). Although quanƟtaƟve studies consistently draw posiƟve 
conclusions on the effecƟveness of SDCFs, there conƟnue to be concerns about whether they are 
methodologically rigorous enough to allow for casual inference about SDCFs [198]. The large absence 
of randomized controlled trials (RCTs) is because ethical consideraƟons (e.g., the difficulty of 
randomising either individuals or sites to receive or not receive this treatment); and RCTs are also 
pracƟcally challenging for complex intervenƟons (i.e. the difficulty of measuring facility effects by 
controlling their implemenƟng context) [179, 180].
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Table 34. Health impact of SDCFs – Overdose deaths, N=6 
Ref. LocaƟon  Service Period  N Occasions  Drug types & route Study design Control group  Results  

Van Beek 
et al. 
2004  
 
[250] 

Sydney  
AUS 

MSIC 18 months 
May 2001 -
Oct 2022 

3,747 56,861 61% inject heroin 
30% inject cocaine 

ProspecƟve - • 409 drug overdoses among 267 individuals were treated in service  
   (7.2 per 1,000 visits). 
• Frequent SDCF use was posiƟvely associated with experiencing a  
   nonfatal overdose within the SDCF (AOR= 6.1; 95% CI 4.3–8.6). 
• N=973 frequent users; N=2741 infrequent users. 
 
Note: A client was categorized as a frequent aƩender if his/her total 
number of visits was in the top quarƟle of the visit frequency 
distribuƟon (i.e. 11 or more visits in 18-month Ɵme) to the Centre. 

Kerr et al. 
2006 
 
[251] 

Vancouver 
CAN 

Insite 18 months 
Mar 2004 -
Aug 2005 

4,764 243,701 79.2% injecƟon 
20.8% collect tools, 
etc. 

ProspecƟve - • 336 overdoses among 285 individuals, 1.33 per 1,000 visits. 
• 201 (71%) overdoses related to heroin, 36(13%) cocaine, etc. 

NICHECR 
2007  
 
[252] 

Sydney 
AUS 

MSIC 72 months 
May 2001 -
Apr 2007 

9,778 391,170 62% inject heroin 
14% inject cocaine 

Time series  No SDCF area 
in city 

• 2,106 overdoses, 5.4 per 1,000 visits. 
• 6,243 referrals, 16 per 1,000 visits. 
• 20,409 ambulance call-out. 

Milloy et 
al. 
2008  
 
[253] 

Vancouver 
CAN 

Insite 24 moths  
Dec 2003 - 
Dec 2005 

1,090 3,083 InjecƟon  ProspecƟve - • non-fatal overdose events (9.76%), 97.6 per 1,000 visits. 
• SDCF aƩendance for more than 75% of injecƟons was not  
   associated with an increase in non-fatal overdoses (OR = 1.05). 
 
Note: >=75% ALL or Most; <75% few or non 

Salmon et 
al. 
2010  
 
[254] 

Sydney 
AUS 

MSIC 96 months 
May 1998 - 
May 2006 

20,409 - Opioid-related 
injecƟon  

Time series No SDCF area 
in city 

• Average monthly ambulance aƩendances at opioid-related  
   overdoses declined in the immediate vicinity of the SDCF (by 68%)  
   compared to 61% in the rest of the state during SDCF operaƟng  
   hours (p = 0.002).  
 
Note: 2.1km2 immediate MSIC area; 3.6km2 MSIC vicinity; 1.5km2 

neighbouring MSIC.  
Marshall 
et al.  
2011  
 
[255] 

Vancouver 
CAN 

Insite  60 moths 
Jan 2001 –  
Dec 2005 

290* 
 
 

- - Time series No SDCF area 
in city 

• Of 290 overdose deaths, a third (89, 30.7%) of deaths occurred in  
   city blocks within 500 m of the SDCF. The fatal overdose rate in this  
   area decreased by 35.0% aŌer the opening of the SIF, from 253.8  
   to 165.1 deaths per 100,000 person-years (p=0.048). By contrast,  
   during the same period, the fatal overdose rate in the rest of the  
   city decreased by only 9.3%, from 7.6 to 6.9 deaths per 100,000  
   person-years (p=0.490).  

N: total number of unique individuals use SDCFs; Occasions: total number of visits that include mulƟple visits from each unique individual; ‘-’ denotes not applicable or not available; *no. of drug deaths. 
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Table 34. (ConƟnued.) 
Ref. LocaƟon  Service Period  N Occasions  Drug types & route Study design Control group  Results  

LaƟmer et 
al. 
2016  
 
[256] 

Sydney 
AUS 

MSIC 36 months 
Sep 2012 - 
Aug 2015 

189,203 - Fentanyl injecƟon  RetrospecƟve - • The number of fentanyl injecƟons increased by 1000% during Ɵme  
   period. Crude relaƟve risk esƟmates demonstrated that fentanyl  
   injecƟons had approximately four and a half Ɵmes the risk of  
   resulƟng in overdose than injecƟons involving either heroin or  
   other Rx opioids (RR = 4.6; 95%CI 3.8– 5.5). Specifically, fentanyl  
   injecƟons had two Ɵmes the risk of overdose than heroin  
   injecƟons, and eight Ɵmes the risk of overdose than opioid  
   injecƟons, to result in overdose (RR = 2.2; 95%CI 1.8– 2.7;  
   and RR = 7.9; 95%CI 6.7–9.5 respecƟvely). 

Kennedy 
et al.  
2019  
 
[257] 

Vancouver 
CAN 

MulƟple 
services 

10.5 years 
Dec 2006 - 
Jun 2017 

811 - - ProspecƟve Infrequent 
users 

• 112 (13.8%) died during the study period, corresponding to a  
   mortality rate of 22.7 deaths (95%CI 18.7-27.4) per 1,000 person- 
   years, including overdose n=19 (16.7%), 3.9 overdose deaths per  
   1,000 person-years 95%CI 2.3-6.0.  
• Frequent SDCF use was inversely associated with risk of all-cause  
   mortality aŌer adjusƟng for potenƟal confounders: frequent use vs  
   no AHR:0.46, 95%CI 0.26-0.80, p<0.006. 
 
Note: frequent use at least once per week 

Scheim AI 
et al.  
2021  
 
[258] 

Toronto 
CAN 

MulƟple 
services  

14 months 
Nov 2018 - 
Mar 2020 

701 - 48.1% fentanyl 
simulants 

ProspecƟve Infrequent 
users/ 
never used  

• More frequent SDCF use was not staƟsƟcally significantly  
   associated with overdose when compared to either no SDCF use or  
   less frequent use. AssociaƟon between SDCF use frequency and  
   overdose was notably smaller among SDCF clients compared to  
   associaƟons between SDCF clients and non-users (e.g., all/most  
   versus none: aPR, 1.43 [95% CI, 0.93 to 2.21]; all/most versus  
   some: aPR, 0.94 [95% CI, 0.75 to 1.17]; all/most versus few: aPR,  
   1.15 [95% CI, 0.89 to 1.48]).  
 
Note: frequency of use, few <=25%, some 26-74%, all or most >=75% 
*may not comparable between users vs. non-users 

Robinson 
et al.  
2024  
 
[259] 

Ontario 
CAN 

MulƟple 
services 

100 
months 
Dec 2013 - 
Mar 2022 

- - - Time series  no SDCF areas 
in city 

• This study did not find significant mortality or morbidity effects     
   associated with SCS at the populaƟon level in Ontario. 

N: total number of unique individuals use SDCFs; Occasions: total number of visits that include mulƟple visits from each unique individual; ‘-’ denotes not applicable or not available; *no. of drug deaths. 
RR: risk raƟo, (a)PR: adjusted prevalence raƟo. 
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Table 35. Health impact of SDCFs – Treatment referral and uptake, N=4 
Ref. LocaƟon  Service Period  N Study design Control group  Results  

Wood et 
al. 
2007  
 
[260] 
 

Vancouver 
CAN 

Insite Dec 2003 - 
Mar 2005 

1,031 ProspecƟve - • Logit regression shows there was a significant increase in uptake of detoxificaƟon services in the year 
   aŌer vs. the year before the SDCF opened (aOR = 1.32; 95% CI 1.11–1.58). DetoxificaƟon service use  
   was associated with more rapid entry into MMT (AHR = 1.56; 95% CI 1.04– 2.34) and other forms of  
   addicƟon treatment (aHR = 3.73; 95% CI 2.57– 5.39). Among those who enrolled in detoxificaƟon, the 
   rate of SDCF use declined in the month aŌer enrolment compared to the rate of SDCF use in the month  
   prior to enrolment (24 vs. 19 visits, p = 0.002). 

Kimber et 
al.  
2008  
 
[261] 

Sydney  
AUS 

MSIC May 2001 - 
Oct 2002 

3,715 ProspecƟve - • Frequent use of the SDCF was posiƟvely associated with drug treatment referral (aOR = 1.6, 95%CI =  
   [1.2–2.2]), but was not significantly associated with treatment uptake (aOR = 0.8; 95%CI =[0.4-2.0]).   
   Other factors associated with receiving referral to detoxificaƟon program: majority heroin injecƟon  
   (aOR = 1.9, 95%CI = [1.2–2.2]), and obtaining a high school diploma (aOR = 1.6, 95%CI = [1.2–2.2]).  
   Factors associated with treatment entry: prosƟtuƟon (aOR = 2.6, 95%CI = [1.1– 5.8]) and daily injecƟon  
   (aOR = 2.3, 95%CI = [1.1–5.2]). A psychiatric history was negaƟvely associated with entry into treatment  
   (aOR = 0.2, 95%CI = [0.5–0.7]). 
 
Note: frequent use - more than once per month 

DeBeck et 
al. 
2011  
 
[262] 

Vancouver 
CAN 

Insite Dec 2003 - 
Jun 2006 

1,090 ProspecƟve - • Weekly aƩendance at the SCS (aHR = 1.33, 95%CI = [1.04–1.72]), interviews with an addicƟon  
   counsellor (aHR = 1.54, 95%CI = [1.13–2.08]) were independently associated with iniƟaƟon of addicƟon  
   treatment. The cumulaƟve incidence of entry into addicƟon treatment was 57.21% (95%CI = [50.9–  
   63.5]) 

Gaddis et 
al. 
2017  
 
[263] 

Vancouver 
CAN 

Insite Nov 2010 - 
Dec 2010 

1,316 ProspecƟve - • Among the subsample of 554 people who reported recently using the SDCF (in past 6 months), weekly  
   use of SDCF (aOR = 2.86, 95%CI 1.92-4.28) was associated with iniƟaƟon of detoxificaƟon programme.  
   (aOR = 8.15 95%CI: 5.38-12.34) whole sample). 

N: total number of unique individuals use SDCFs; aOR: adjusted odds raƟo; aHR: adjusted hazard raƟo; CI: confidence interval. 
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A meta-analysis was not possible to conducted in this review because the primary studies varied 
substanƟally in their design, populaƟons, seƫngs, and outcome measures. Such heterogeneity 
implied that the date could not be meaningfully pooled to generate a single summary esƟmate of 
effect. Thus, these methodological and contextual difference limit comparability and reduce the 
validity of staƟsƟcal synthesis. Instead, the findings were narraƟvely synthesised to capture the 
breadth of evidence and highlight consistent themes across diverse context. 

The evidence on the effecƟveness of SDCFs is not only limited in the robustness of research design, 
but also the geographical locaƟons that SDCFs are suited. First, the evaluaƟons are restrictedly 
conducted in two seƫngs – Canada and Australia, with a major focus on ‘Insite’ and ‘MSIC’ which 
are the first sancƟoned faciliƟes in each country; invesƟgaƟon on the exisƟng faciliƟes that opened 
in European countries is unavailable.  

Second, there are some overlaps on the study period, design, and data employed across studies, 
with later studies using a control group and/or longer Ɵme series, but conflicƟng results compared 
to previous evidence [247]. For example, the most recent Ɵme series analysis, published in 2024, 
did not find significant mortality or morbidity effects associated with SDCF’s implementaƟon at the 
populaƟon level in Canada [264].  

Third, uncontrolled or unobserved factors may possibly bias results, as SDCF presents a complex 
intervenƟon that its effecƟveness might be affected by contextual factors. For example, treatment 
effecƟveness may be associated with dominant drug types during different Ɵme periods within one 
locaƟon, which has reflected on the transiƟon from evaluaƟng how effecƟve SDCF can prevent 
opioid-related overdose deaths to fentanyl-related overdose deaths in Australia and Canada [256, 
258]. Moreover, none of these studies explore how effecƟve SDCFs are at prevenƟng harms related 
to non-injecƟon drug use, even though supervised smoking faciliƟes have been operated in some 
countries for a long Ɵme. 

Fourth, the effect size of a SDCF in the community is uncertain. Some studies compared the 
overdose deaths pre- and post- implementaƟon [250, 251, 253, 256], and the rest either compared 
to a comparable area without SDCF [252, 254, 255, 264] or only compared frequent SDCF users with 
infrequent users within the facility [257, 258]. A retrospecƟve populaƟon-based study, conducted 
by Marshall et al, is considered as a realisƟc esƟmaƟon, as it determined that 500 meters radius of 
the SDCF had the greatest effect on overdose mortality according to the observaƟon that 
approximately 70% of service users lived in such geographical scope [255]. Moreover, service users’ 
heterogeneity is merely invesƟgated across studies, e.g., whether drug-related harms are beƩer 
averted among individuals who are more vulnerable (e.g., long injecƟng history or poor health 
status). Also, reducƟon of deaths inside the SDCF does not necessarily mean the reducƟon in 
mortality in SDCF users, so that whether SDCF impact users’ consumpƟon behaviours outside the 
facility is unknown and further complicated the effecƟveness evaluaƟon.  

There is clear evidence that aƩending SDCFs can support engagement with wider treatment services. 
Studies have found posiƟve associaƟons between SDCF use and referrals to, or uptake of, services 
such as detoxificaƟon, methadone maintenance treatment, and substance use treatment [260-263]. 
Factors that were shown (from mulƟple studies) to be independently associated with the iniƟaƟon 
of treatment were frequently using SDCFs and daily injecƟon [260-263], but psychiatric history of 
SDCF users was negaƟvely associated with entry into the drug treatments [261]. Further research is 
needed to invesƟgate whether different facility design, e.g., operaƟng hours, staffing model, plays 
a role in referral efficiency. In previous studies, it is found that the low-threshold service models (i.e. 
shelter-based) played a considerable role in enhancing referral uptake compared to providing 
referral from a medicalised services, as iniƟal appointment delays, travel Ɵme, and office waiƟng 
Ɵme all negaƟvely impact help-seeking behaviours [265, 266].  
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3.4. Conclusion  

This literature review provides a comprehensive summary of exisƟng pracƟces on facility models, 
service components, criƟcal views from stakeholders, consequences related to SDCFs, as well as the 
consideraƟon and challenges of opening SDCFs in the Scoƫsh context. In this review, research 
evidence has consistently shown that SDCFs’ successful implementaƟon depends on careful 
consideraƟon of the demographic, socio-economic, and geographic differences across countries and 
ciƟes and requires a clear understanding of stakeholders’ preferences regarding service design. Thus, 
the insight learned from internaƟonal literatures in this literature review will be further explored in 
Chapter 5 and Chapter 6 to inform a facility design in the Scoƫsh context, with the aim of supporƟng 
the successful implementaƟon of SDCFs.    
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Chapter 4 Research Methodology 

4.1 IntroducƟon 

Building on the policy landscape and research findings discussed in previous chapters, this chapter 
provides a raƟonale for the methodological approaches applied for two empirical studies that follow. 
It outlines the jusƟficaƟon for a discrete choice experiment (DCE) aimed at eliciƟng potenƟal service 
users’ preferences for a SDCF, and a cost-effecƟveness analysis (CEA) evaluaƟng the potenƟal costs 
and effecƟveness of implemenƟng such a facility in Scotland. Two studies are interlinked, addressing 
key policy quesƟons in regard to the acceptability and affordability of implemenƟng a SDCF in the 
Scoƫsh context. Correspondingly, they support the overarching aim of this PhD thesis that is to 
illustrate the role of health economic methods in contribuƟng to the evidence base that can be 
drawn on in policymaking in the Scoƫsh context.  

4.2 Discrete choice experiments 

4.2.1 Framing the research scope  
Based on the findings in Chapter 3, the design and delivery of a SDCF are highly context-specific, 
and their successful implementaƟon depends on aligning service configuraƟons with the needs and 
preferences of mulƟple stakeholder groups. In Scotland, PWUD, their families, and policymakers 
highlighted that key factors, such as accessibility (e.g., locaƟon, staffing models) and the overall 
atmosphere of the facility, are central to whether individuals would consider using such faciliƟes 
[242, 243]. However, it also found that the implementaƟon of SDCFs remains inherently poliƟcal, 
with ongoing concerns and perceived social impacts among the general public that have not yet 
been fully addressed [231-233].  

With lessons learned, Table 36 summarises the important roles that five stakeholder groups may 
play in policymaking, and presents the potenƟal research quesƟons that can be proposed to support 
the implementaƟon of SDCFs in Scotland, along with key consideraƟons and challenges of engaging 
each stakeholder group in the research studies. To conclude, families of PWUD are affected by their 
loved one’s drug problems and can offer valuable insights, but they are not direct service users and 
may be limited by their emoƟonal vulnerability and caregiving responsibiliƟes to parƟcipate in the 
study. The general public plays an important role in policy acceptance and implementaƟon, oŌen 
shaped by concerns such as NIMBYism. Their preferences are important to understand societal 
support for SDCFs, but engagement may be limited by low moƟvaƟon or perceived irrelevance. The 
frontline workers, who interact most directly with PWUD, are well-suited to assess effecƟve pracƟce 
in the SDCF, but Ɵme constraints and concerns about confidenƟality can pose barriers to their 
involvement. Lastly, policymakers have the authority to support or reject the implementaƟon of 
SDCFs, but poliƟcal sensiƟviƟes and compeƟng prioriƟes may challenge their parƟcipaƟon.  

People who have a living experience of illicit drug use were decided to be the key research 
parƟcipants of interest, given their role as primary service users of a potenƟal SDCF. Their 
involvement can help ensure that SDCF is pracƟcal, accessible, and beƩer aligned with their actual 
needs. This decision was further confirmed with the following discussions with the supervisory team 
and PhD advisory group (KT, RF, MA) in August 2022. Although parƟcipant recruitment can be 
challenging for PWUD, given the complex and unstable circumstances they oŌen face, such as being 
afraid of sƟgma, confidenƟality concerns, and legal risks, it may also encourage greater trust and 
use of the facility by fostering a sense of empowerment and inclusion. Furthermore, incorporaƟng 
paƟent preference in policymaking has been considered an enhancement to the effecƟveness of 
healthcare services by improving their adopƟon, saƟsfacƟon, and adherence [267]. In parƟcular, the 
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Scoƫsh Government acƟvely advocates the importance of integraƟng PWUD’s knowledge into the 
design and implementaƟon of drug policy and intervenƟons [268].  

4.2.2 RaƟonale of applying DCE 

In health economics, the typical informaƟon regarding the value (or preferences and demand of) 
that an individual places on products and services is derived from the market or revealed preference 
data, by looking at observable transacƟons. However, in the healthcare sector, revealed preference 
data is oŌen limited, which can be largely explained by three reasons. First, individuals rarely directly 
face market price while accessing public resources or private insurance; second, the relaƟonship 
between clinical professionals and paƟents oŌen involves decision-making by the healthcare 
providers, meaning observed choices may not fully reflect paƟents’ preferences; and third, 
healthcare intervenƟons are sƟll in development or not yet available, so the market data (as referred 
to revealed preference data) do not exist [269]. In the absence of a funcƟoning market for public 
health intervenƟons, e.g., in the case of SDCF, it is not possible to observe service users’ preferences 
through their behaviours when service does not exist. Thus, it indicates the raƟonality of asking 
individuals about their preferences in hypotheƟcal scenarios – this is known as stated preferences.    

In regard to stated preference, ConƟngent ValuaƟon (CV) and discrete choice experiment (DCE) are 
two methods that have been increasingly used in recent years, offering many different possibiliƟes 
in the context of decision-making [82, 83]. Chapter 2 idenƟfied only four CV studies and a single 
DCE (embedded within a MCDA framework) in the published literatures, indicaƟng a limited use of 
stated preference methods in this research area. Among these studies, the use of CV reflected the 
focus on esƟmaƟng monetary valuaƟons, using a single scenario to esƟmate the value that 
individuals willing to pay for a certain treatment or policy. Given the findings of Chapter 3, however, 
the idenƟfied research gap in the Scoƫsh context is the absence of preference-based evidence on 
the opƟmal design of a SDCF. DCEs evaluates the relaƟve importance of different SDCF features and 
the trade-offs individuals are willing to make between the features, which aligns with the aims of 
this thesis.     

DCE is commonly applied while incorporaƟng paƟents percepƟons in the healthcare decision-
making process, e.g., individual (shared decision-making), policy (paƟent experts on panels) and 
commissioning (incorporaƟng paƟent preferences in technology evaluaƟons or health state 
valuaƟon) [270, 271]. This technique involves the creaƟon of hypotheƟcal markets that can be 
constructed to suit relevant research quesƟons, and generaƟon and analysis of choice data. It is 
based on the assumpƟon that uƟlity (i.e. a quanƟfied value to paƟent) for intervenƟons, services, 
or policies can be described by their aƩributes (i.e. characterisƟcs). For example, in a DCE survey, 
respondents are required to choose between two or more alternaƟves, as described by a set of 
aƩributes with varying levels, and a number of choices given by respondents. Details on the process 
of conducƟng the DCE are described in secƟon 5.2.  

Furthermore, DCE elicits the trade-offs and the relaƟve importance of each aƩribute , which can 
then be used to infer the willingness to pay (WTP) for aƩributes. WTP refers to the maximum 
amount of money an individual is willing to spend to obtain a good or service [272]. Trade-offs can 
help researchers understand which aƩribute (i.e. characterisƟc) parƟcipants value the most and 
help design a service that is acceptable to them. In addiƟon, the WTP can be used to model how 
alternaƟve configuraƟons may impact the service uptake (or use) which provides more informaƟon 
on how service design choices can enhance engagement. AlternaƟvely, CV involves asking 
individuals directly about their maximum WTP for a specific health intervenƟon or outcome, using 
a single hypotheƟcal scenario. This approach provides a straighƞorward monetary valuaƟon and is 
relaƟvely easy to design and integrate, but it is oŌen criƟcised for its ability to explore tread-offs 
between mulƟple aƩributes of a health service [273]. Thus, DCE provides richer informaƟon than 
CV, especially in the healthcare context, because it allows mulƟple factors such as service 
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components, effecƟveness, side effects, waiƟng Ɵme, and cost to vary independently. This allows 
researchers to understand how different aƩributes effects paƟents’ decisions.  

Table 36 presents examples of payment vehicles for esƟmaƟng WTP across different stakeholder 
groups. For families, the general public, and policymakers, an increase in tax is an appropriate and 
realisƟc payment vehicle, because they are more likely to support a SDCF implementaƟon through 
public funding mechanisms; and willingness to work is a suitable measure for frontline workers, 
reflecƟng their direct involvement and contribuƟon in terms of Ɵme and effort in the SDCF. Given 
the ethical and pracƟcal challenges of using direct monetary measures for PWUD, the willingness 
to travel (to an improved design feature of a SDCF) is considered the most appropriate alternaƟve 
method for deriving their willingness-to-pay. This approach avoids placing financial pressure on a 
potenƟally vulnerable populaƟon while sƟll capturing the value they place on service configuraƟons.  

While DCEs offer a structured framework to elicit preferences in the absence of market data, their 
use is underpinned by a number of limitaƟons that require criƟcal reflecƟon in this policy context. 
DCEs assume that individuals are able to understand and trade-off between hypotheƟcal aƩributes 
in a consistent manner, and that stated choices provide a reasonable approximaƟon of preference 
that would be expressed in real-world seƫngs [274]. While developing a DCE in Chapter 5, these 
assumpƟons will be challenged by the complexity of service configuraƟons, the vulnerability of the 
populaƟon of interest, and the impact of structural and legal barriers that might not be fully 
captured with choice tasks. Furthermore, DCE results may also be sensiƟve to framing effects, 
including how aƩributes and choice context are presented, which can impact parƟcipants’ 
percepƟons and respondent [275]. To tackle these challenges, parƟcular efforts will be made during 
the design and development of the DCE, for example, validate the aƩributes selecƟon with people 
who have lived/living experiences, pilot survey to test the feasibility of conducƟng DCEs among the 
populaƟon, and employ peer researchers to assist parƟcipant recruitment (see details in secƟon 
5.2).   

4.2.3 Other consideraƟons 

Previous qualitaƟve studies (as reviewed in Chapter 3) will be used to inform the design of DCE. 
These studies, either interview or focus group, provided in-depth understanding of individuals’ 
percepƟons towards SDCF’s service design in a global context. As summarised, SDCFs’ design and 
implementaƟon strategy are largely varied across countries and ciƟes, in response to the local 
demographic, socio-economic, and geographic characterisƟcs, and the understanding of users’ 
demand. Thus, applying a DCE will complete previous qualitaƟve evidence, by quanƟfying how 
much individuals value different SDCF features and the trade-off they are willing to make for their 
preferred features. As a result, it will help local authoriƟes to make a financially viable SDCF that 
would be used by PWUD in the Scoƫsh context.  

Approach like mulƟ-criteria decision analysis (MCDA) is considered for its strength in integraƟng 
mulƟple stakeholder perspecƟves. For example, in Chapter 2, it provides informaƟon in contexts 
where policy decision is contested and mulƟlayered. An MCDA could be applied to compare 
alternaƟve SDCF models across criteria such as safety, accessibility, cost, community acceptability, 
legal feasibility, and health or non-health outcomes and to engage with mulƟple stakeholder groups 
who might be impacted by SDCF implementaƟon (e.g., as listed in Table 36). In this PhD thesis, 
however, where the primary objecƟve is to elicit individual-level preferences of PWUD that could 
be directly inform SDCF’s design and implementaƟon. A DCE is methodologically beƩer aligned.  
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Table 36. PotenƟal consideraƟons and challenges of recruiƟng different stakeholder groups in the research studies. 

  PWUDs  Families  General public  Frontline workers  Policymakers  

Why are they 
important?   

• PotenƟal service users.  
• Understand their needs.   
• Improve service effecƟveness.   
• A human rights-based approach  
   – recommended by Scoƫsh gov  
   [268], aligns with social jusƟce  
   that recognising the need to  
   reduce sƟgma and ensure  
   equitable access to healthcare  
   and support for PWUD.  

• They are seriously affected by  
   their loved one’s drug using  
   situaƟon. 
• ‘A family-inclusive approach for  
   people effected by drug use is  
   vital and can have significant  
   benefits for those around them’  
   [268]. 

• Public view plays an important  
   role in policy making NIMBYism:  
   not in my backyard).  
• They might be directly or  

indirectly impacted by the  
implementaƟon of SDCFs.  

• They have most contact with  
   PWUD, in a unique posiƟon to  
   provide services. 
• Be able to idenƟfy good  
   pracƟce in reducing harms.    

• They decide if proposing a new  
   service.  
• They are governing innovaƟon  
   through subsides (or set  
   budget) and provide support  
   for policy that sends powerful  
   signals to investors.  

PotenƟal 
research 
quesƟons   

• To understand PWUD’s  
   preferences on service models.  
• Preference heterogeneity –  
   what aƩributes (and levels) are  
   preferable to what certain  
   subgroups of PWUD who  
   may share the same  
   characterisƟcs. It helps to  
   understand mulƟple and  
   complex needs across the group  
   in the Scoƫsh context.  

• To understand their preferences  
   on important features of SDCFs,  
   and whether there is a SDCF  
   model that they believe most  
   appropriate to PWUD.  

• To understand their preferences  
   on different features of SDCFs.  
• To invesƟgate whether there is  
   a SDCF model (combinaƟon of  
   their preferred features) that  
   general public would support its  
   implementaƟon in the   
   community. 

• To understand their preferences  
   on important features of SDCFs,  
   and whether is a SDCF model  
   that they believe most  
   appropriate, as frontline  
   workers play a key role in  
   providing services and they  
   have most contact with PWUD. 

• To understand whether there  
   is preferred  SDCF model from  
   decision-makers’ perspecƟves,  
   and eventually what models  
   they are more likely to advise  
   (combinaƟon of preferred  
   features), or they do not  
   recommend the service. 

Barriers to 
recruitment   

• Vulnerability (i.e. fear of  
   potenƟal sƟgma).  
• May be unable to do  
   quesƟonnaire remotely.  
• Recruitment requires  
   gatekeepers.   

• Vulnerability (e.g., emoƟonal  
   burden and trauma). 
• Lack of Ɵme or caregiving  
   responsibility.  

• Low moƟvaƟon to engage.   
• Lack of understanding of the  
   issue or relevance to their life.  

• High workload and Ɵme  
   constrains. 
• Concerns about confidenƟality  
   or professional consequences.  

• PoliƟcal sensiƟvity. 
• Time constrains and  
   compeƟng prioriƟes. 
 
  

LimitaƟons     • Not many of them.  
• ConfidenƟality and legal risk. 
• RepresentaƟon and reliability of  
   data.  

• Not the service users.   • They are less important than  
   other groups of people while  
   designing a service (not have  
   interacted with the service).  

Not applicable  • Not many of them.   

Feasible 
payment 
vehicle    

• Willingness to wait 
• Willingness to travel    

• Willingness to pay increased tax  
   supporƟng service operaƟon  

• Willingness to pay increased tax  
   supporƟng service operaƟon  

• Willingness to work • Willingness to pay increased  
   tax supporƟng service  
   operaƟon  
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4.2.4 TheoreƟcal framework   

The DCEs are developed based on Lancaster’s theory of value [269] – which assumes that any good 
(or service) can be described by its characterisƟcs (aƩributes), and individual has a preference for 
and derive uƟlity from underlying aƩributes of the good (or service). The theoreƟcal underpinning 
for analysing DCE data is Random UƟlity Theory [272], that states individual obtains uƟlity (or well-
being) derived from consuming the good, thus it presumes that people prefer the choice proving 
the highest value (uƟlity) to them. For example, the individual 𝑛 was given 𝐽 alternaƟves in a choice 
set, he (or she) chose alternaƟve 𝑖 if and only if the uƟlity for alternaƟve 𝑖 is greater than 𝑗: 𝑈௡௜ >

 𝑈௡௝  (∀௝ஷ௜ , 𝑗 = 1, … , 𝐽).  

The uƟlity he (or she) obtains from alternaƟve 𝑖 is modelled as: 

                                                                                𝑈௜௡ =  𝑉௜௡ +  𝜀௜௡                                                             (1) 

The uƟlity funcƟon (1) comprises two components: a systemaƟc component 𝑉௜௡  (observable 
aƩributes) that individual 𝑛  associates with alternaƟve 𝑖 ; and 𝜀௜௡  is the random component 
(unobservable factors) associated with individual 𝑛  for alternaƟve 𝑖 . Thus the probability that 
individual 𝑛 choose alternaƟve 𝑖 amongst 𝐽 alternaƟves is esƟmated as: 

𝑃௜௡ = 𝑃𝑟𝑜𝑏൫𝑈௜௡ >  𝑈௝௡, ∀௝ஷ௜൯ 

                              = 𝑃𝑟𝑜𝑏൫𝑉௜௡ +  𝜀௜௡ >  𝑉௜௡ +  𝜀௜௡, ∀௝ஷ௜൯ 

                                                                         = 𝑃𝑟𝑜𝑏(𝜀௝௡ −  𝜀௜௡ <  𝑉௜௡ − 𝑉௝௡, ∀௝ஷ௜)                                       (1.1) 

Due to the probability is considered a cumulaƟve distribuƟon, the probability that each random 
term 𝜀௝௡ −  𝜀௜௡ is lower than the observed quanƟty 𝑉௜௡ −  𝑉௝௡. Given the definiƟon, 𝜀௜௡ is unknown 
to researchers and treated as random terms. As the joint density of the random vector 𝜀௡ =

〈𝜀௡ଵ, … , 𝜀௡ଶ〉, this cumulaƟve probability can be rewriƩen as:  

𝑃௜௡ =  𝑃𝑟𝑜𝑏 (𝜀௝௡ − 𝜀௜௡ <  𝑉௜௡ −  𝑉௝௡, ∀௝ஷ௜) 

                                                                   =  ∫ 𝐼(
ఌ

𝜀௝௡ − 𝜀௜௡ <  𝑉௜௡ −  𝑉௝௡, ∀௝ஷ௜)𝑓(𝜀௡)𝑑𝜀௡                        (1.2) 

Where 𝐼(∙) is the indicator funcƟon equalling 1 when the expression in parentheses is true and 0 
otherwise. This is a mulƟdimensional integral over the density of the unobserved porƟon of uƟlity, 
∫(𝜀௡)  [276]. As such, different choice models are esƟmated from different specificaƟons of this 
density, which is based on the different assumpƟons about the distribuƟon of the unobserved 
component of uƟlity (𝜀௜௡). The following secƟon provides more detailed explanaƟon on how to 
esƟmate the error component when specifying different models.     

4.2.5 Choice models  
As menƟoned, different choice models were derived from different specificaƟon of the density of 
unobserved factors, ∫(𝜀௡)  [276], so that the different assumpƟon can be made according to 
different distribuƟons were assumed for each type of model.  

A number of commonly used discrete choice models are described in Table 37 [277]. CondiƟonal 
logit model (CL) and mulƟnomial logit model (MNL) are oŌen used interchangeably in the literature, 
as they rely on the same staƟsƟcal assumpƟons that assume a linear relaƟonship between the 
aƩributes of alternaƟves. They are simplest choice models, but restricted to independent and 
idenƟcally distributed (iid) errors which lead to an unrealisƟc assumpƟon of independence of 
irrelevant alternaƟves (IIA). The IIA indicates that the raƟo of choice probabiliƟes of any two 
alternaƟves is not affected by the presence or absence of another alternaƟve in the choice set, but 
choice making may not adhere to it in real world. In addiƟon, CL and MNL are used to esƟmate 
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mean preference weight (𝛽) amongst the sample populaƟon, that assume all parƟcipants have the 
same preferences.  

Mixed logit model (MXL) can account for preference heterogeneity across the sample populaƟon, 
and it can esƟmate the distribuƟons of the preference weights. Thus, it requires a larger sample size, 
and researchers should be careful with interpretaƟng the distribuƟon of parameters.  

Latent class model (LCM) can esƟmate preference heterogeneity by assuming the sample 
populaƟon consists of disƟnct latent classes (or segments), and each class shares the same 
preferences. However, the selecƟon of the number of latent classes can be subjecƟve based on 
researcher’s judgment. Also, it might be challenging for researchers to explain study results with 
specified classes to audiences. Lastly, a larger sample size may be required to accommodate the 
increase in the number of parameter esƟmaƟon as the number of classes increases.  

Hierarchical bayes model (HB) can esƟmate the preference weights for each individual in the sample, 
so that it fully accounts for potenƟal issue of preference and scale heterogeneity. As such, the overall 
preference should be making inferences from using standard deviaƟons (variaƟon of preferences 
across individuals), rather than using a standard error around an overall esƟmate of preferences 
[277]. 

Overall, there are no consensus on which choice model should be used. JusƟficaƟon on choice of 
models must take into account the study design and sample size.  

Table 37. Discrete Choice Models 

 Advantages  LimitaƟon  
CondiƟonal logit 
(CL) 
 
 
 

1.Simplicity: simplest model that easy to  
   make esƟmaƟon and interpretaƟon. 
 
 
 
Note: CL and MNL are used 
interchangeably; they rely on the same 
staƟsƟcal assumpƟons about the 
relaƟonship between choice and the 
variables used to explained choice. 

1.Homogeneous preference: assume all  
individuals have same preferences. 
2.Independence of Irrelevant AlternaƟves (IIA): 
the relaƟve choice probabiliƟes between two 
alternaƟves are not affected by the presence or 
absence of other alternaƟve in the choice set – 
choices may not adhere to it in real world. 
3.Linearity assumpƟon: assume a linear 
relaƟonship between the aƩributes of 
alternaƟves and the log-odds of choosing an 
alternaƟve. 
4.Limited flexibility: do not account for complex 
interacƟons among aƩributes or across choice 
scenarios. 

MulƟnomial logit 
(MNL) 

Mixed logit (MXL, or 
referred as random 
parameters logit, 
RPL) 

1.Heterogenous preference: allow model 
parameters (𝛽) to vary across individuals. 
2.Scale parameter(𝜇): consider the 
variaƟon of preference weights.   
 
Note: An extension of CL and MNL 
models. 

1.Data requirement: require larger sample size 
than CL/MNL. 
2.Parameter interpretaƟon: require assumpƟons 
about distribuƟon of parameters across 
individuals.  

Latent class (LC) 1. Heterogenous preference: require 
researcher to specify appropriate 
number of classes to group individuals 
who sharing the same preference. 

1.Avalibility: may not be available in soŌware 
packages. 
2.Number of classes: selecƟng the appropriate 
number of latent classes can be subjecƟve. 
3.InterpretaƟon and assumpƟon: the user of 
study results may quesƟon the findings with 
specified classes. 

Hierarchical bayes 
(HB) 

1.Individual level: esƟmate preference 
weights for each individual. 
2.Scale heterogeneity: each individual 
can have difference relaƟve preferences, 
and the absolute values of the preference 
weights can vary freely across individuals.  

1.Availabililty: may not be available in soŌware 
packages. 
2.Data requirement: more choices assign to each 
individual to obtain individual-level preference 
esƟmaƟon;    

Source: [276, 277] 
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4.3 Economic evaluaƟon  

4.3.1 Framing research scope 

A systemaƟc review was conducted in Chapter 2 to criƟcally synthesise the economic evidence of 
illicit drug policies worldwide and appraise the methodologies adopted to evaluate the drug policies. 
In the review, a total of 13 economic evaluaƟons were found relevant to SDCF, suggesƟng the 
potenƟal cost-effecƟveness of SDCFs in prevenƟng a range of drug-related harms (for more details 
see secƟon 2.3.6.3), but the transferability of the exisƟng evidence to the Scoƫsh context is 
quesƟonable. First, most of the studies were conducted in North American ciƟes with large 
geographical scopes, a large number of people who use drugs, and where the drug use profile differs 
from that of Scotland. Second, the transmission of infecƟous diseases (e.g., HIV and HCV) due to 
needle-sharing behaviours was the dominant clinical outcome considered across those economic 
evaluaƟons.  Third, the exisƟng analyses are limited to a single service model (‘Insite’ in Canada) 
and narraƟvely consider the service opening hours and expansion of facility numbers.  

In Chapter 3, the reviewed studies further highlighted the concerns raised by policymakers 
regarding the financial implicaƟons of implemenƟng a SDCF on a wider intervenƟon system budget 
in Scotland, parƟcularly the potenƟal opportunity cost and the investment required to sustain the 
SDCF [242]. The importance of financial affordability was also menƟoned in Glasgow pilot facility 
proposals [229, 230]. In Scotland, the evaluaƟon of SDCF implementaƟon should prioriƟse its 
potenƟal to reduce drug-related deaths, reflecƟng the key Scoƫsh policy priority outlined in the 
Scoƫsh NaƟonal Drugs Mission Plan: 2022-2026 [65]. The rapid growth of drug-related deaths is 
currently one of the leading causes of accidental deaths and has contributed to a significant decline 
in life expectancy in Scotland [278]. Furthermore, the proposed Glasgow pilot SDCF has also been 
promoted as an intervenƟon to engage people with a long history of injecƟng drug use and support 
their transiƟon into long-term recovery. These outcomes and benefits should be central to cost-
effecƟveness analyses of the SDCF in the Scoƫsh context [230].  

Overall, the exisƟng evidence has limited transferability when applied to the Scoƫsh seƫng due to 
a range of contextual differences in populaƟon characterisƟcs, outcome measures, local preferences 
towards service delivery models, and policy focus. An economic evaluaƟon is needed regarding the 
potenƟal cost-effecƟveness of implemenƟng a SDCF in Scotland. 

4.3.2 RaƟonale of applying CEA 

Economic evaluaƟon forms an integral part of public health intervenƟon evaluaƟon, contribuƟng to 
the evidence of cost-effecƟveness. It compares the costs and effecƟveness of alternaƟve courses of 
acƟon, which are assessed to ensure that maximum health gain is achieved from the finite available 
resources [82]. There are different economic evaluaƟon methods. Cost-benefit analysis (CBA) 
presents all costs and benefits (and/or consequences, including health outcomes) in monetary value. 
For example, in secƟon 2.3.6, opening up 3 SDCFs in Montreal (Canada) was able to produce a 
benefit-cost raƟo of 1.03 [124], which means that for every $1 of cost, society gains $1.03 of benefits 
(expressed in Canadian dollars). Cost-effecƟveness analysis (CEA) compares costs with natural 
health outcome units, such as life-years saved and number of cases averted. For example, the 
incremental cost-effecƟveness raƟo of a needle syringe programme was $20,947 per HIV averted 
compared to the status quo [144]. Cost-uƟlity analysis (CUA) is a special form of CEA where the costs 
and benefits are expressed as the cost per quality-adjusted life-year (QALY). QALY is a single measure 
of quality of life and survival. CUA enables the comparison of different healthcare intervenƟons, 
allowing  resources to be allocated efficiently [279]. Cost-consequence analysis (CCA) allows 
measures of both welfare and quality of life more broadly than health-related quality of life (i.e., 
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QALYs), which can take into account many other items that the Local AuthoriƟes are likely to find 
important, e.g., employment status and community safety.  

In this PhD thesis, the Scoƫsh policy context and the data availability in terms of SDCF’s benefits 
directly informs the methodological choices made throughout this economic evaluaƟon. While 
adopƟng a societal perspecƟve for public health intervenƟon was considered appropriate in NICE 
public health guidance [279] and MRC complex intervenƟon guidance [180] and in main findings of 
systemaƟc review in Chapter 2, this analysis sƟll adopts an NHS perspecƟve that reflects the limited 
evidence in regard to SDCF’s broader societal impacts (as reflected in Chapter 3) and also the policy-
driven consideraƟons in Scotland. CEA was employed to esƟmate the costs and outcomes of 
implemenƟng a SDCF, with a parƟcular focus on outcomes that are most important to current 
Scoƫsh policy prioriƟes, including overdose deaths, referral uptakes to long-term treatment 
engagement, and life expectancy. Although drug use and its consequences generate substanƟal 
burden beyond the health sector (as discussed in Chapter 2), the decision to adopt a NHS  
perspecƟve was informed by several factors. First, as detailed in secƟon 3.3.4, the available 
empirical evidence is limited in scope and methodological consistency, making robust esƟmaƟon 
highly uncertain at this stage. Second, societal costs and outcomes of implemenƟng a SDCF may 
associate with local drug use characterisƟcs, and therefore difficult to parameterise in a pre-
implementaƟon model without local data. As highlighted contextual factors in Chapter 1, the choice 
of an NHS perspecƟve aligns with the immediate objecƟves of Scoƫsh policy prioriƟes, where 
reducing drug-related deaths has been framed as an urgent public health problem and where 
funding for SDCF implementaƟon sit primarily within the healthcare system. Furthermore, PWUD 
in Scotland experience excepƟonal risks of premature deaths, homelessness, and focusing on these 
outcomes allows the model to address the most pressing harms in Scotland. InfecƟous diseases 
(e.g., HIV/HCV) were not included in the model due to substanƟal uncertainty regarding their causal 
interfere to SDCF implementaƟon within the Scoƫsh context. Although reducƟons in injecƟng-
related risk behaviours have been observed in some seƫngs, the incidence of HIV and HCV is 
observed to be largely impacted by complex, long-term dynamic injecƟng behaviours, and 
concurrent harm reducƟon intervenƟons in the local context (as discussed in secƟon 3.3.4).   

It is acknowledged that a narrow healthcare perspecƟve results in limitaƟons, especially in its 
inability to fully capture a broad costs and benefits. Nevertheless, these limitaƟons will be 
addressed through sensiƟvity analyses and through a discussion in Chapter 6. Moreover, the early 
modelling framework is designed to be iteraƟve, allowing incorporaƟng real-world data from the 
natural experiment as it becomes available. In this context, the selecƟon of primary outcomes and 
perspecƟve reflects a policy-relevant prioriƟes and data availability. While this may be narrower 
than the societal perspecƟve suggested in the NICE public health guidance [279], it remains directly 
applicable to inform decision-making in the Scoƫsh policy context. 

4.3.3 Decision-analyƟcal models  
A decision tree and a Markov model were adopted to simulate both short-term and long-term 
health and economic consequences of implemenƟng SDCF in Scotland. The decision tree allows for 
modelling immediate consequences, i.e. overdoses and the associated costs of emergency service 
usage. The Markov model captures long-term costs and outcomes of treatment engagement via the 
SDCF referral service, including four health state transiƟons over Ɵme: relapse, conƟnued drug use, 
recovery, and mortality. The modelling structure effecƟvely reflects paƟents’ natural addicƟon 
behaviours and the dynamic paƩerns of engagement with treatment services, which are well-suited 
to capturing the treatment outcomes that are relevant to the Scoƫsh policy context. In Chapter 2, 
reviewed studies frequently employed complex mathemaƟcal models or dynamic epidemiology 
models to simulate the populaƟon-level HIV/HCV transmission among people who inject drugs (see 
Table 14 in secƟon 2.3.6.3). They required highly detailed epidemiological and behavioural data that 



89 

 

are oŌen context-specific and not always available or generalisable to new seƫngs, and typically 
these studies focused on infecƟous diseases as primary outcomes, which are not the central focus 
of the current evaluaƟon. As such, a framework combining a decision tree and a Markov model is 
considered a more appropriate modelling approach, aligning with the policy quesƟons and the types 
of data currently accessible in the Scoƫsh context. Details on the process of developing decision-
analyƟcal models and input parameters are described in secƟon 6.2. The NICE public health 
guidance [279] is used to guide the development of Chapter 6, reflecƟng its role as a technical 
standard for appraising non-medicine health technologies, and were applied with specific 
consideraƟons for the Scoƫsh context, as detailed in secƟon 1.2.2. 
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Chapter 5  Exploring People Who Use Drugs’ (PWUD) 
Preference Towards Service Design of a Safer Drug 
ConsumpƟon Facility (SDCF) in Scotland: A discrete choice 
experiment 

5.1 IntroducƟon 

In Scotland, a massive scale-up of harm reducƟon programmes have been offered since the 1980s, 
such as needle and syringe programmes (NSPs), opioid subsƟtuƟon therapy (OST), and Take-Home 
Naloxone (THN). However, several factors have been seen to limit their effecƟveness. First, Scotland 
has a much lower rate of people in treatment (35-40%) compared to England (60%) because of 
disfavoured treatments and service delivery (e.g., paƟents oŌen complain about a sƟgmaƟsing 
environment in treatment services) [280]. Second, a heightened risk of overdose is associated with 
paƟents’ acƟvely disengagement from the service without finishing their treatment episodes [280]. 
Overdose deaths are highly correlated with the Ɵme periods of discharging from hospital admission, 
community or inpaƟent drug treatment, and the weeks aŌer a non-fatal drug overdose [281]. 
Especially, a meta-analysis demonstrated a 3 to 8 Ɵmes increased risk of overdoes death in the first 
2 weeks aŌer release from prison compared to the subsequent 10 weeks [282]. Third, taking drugs 
alone is a risk factor for people who die at home in Scotland – 79% of people who had a drug-related 
death lived in their own home and 58% of them lived alone in 2016 [37]. At last, public injecƟng is 
idenƟfied to be a key risk factor that people who inject drugs (PWID) experience overdose death 
without witnesses [283], and also associated to the recent HIV outbreak in Glasow City [284, 285]. 
Government reports esƟmate that, in central Glasgow, approximately 400-500 people inject drugs 
in public areas on a regular basis [285]. It is noteworthy that some people are reluctant to carry 
naloxone kits with them or have it in an overdose situaƟon, as they consider the kit can potenƟally 
aƩract police aƩenƟon [286]. This finding is consistent with Needle Exchange Surveillance IniƟaƟve 
(NESI) report that the proporƟon of people carrying naloxone is much lower than the naloxone 
prescribing rate during 2013 to 2020 [287].  

Given the extent of harms, providing promising intervenƟon to the populaƟon is essenƟal to 
reinforcing a beƩer harm reducƟon policy in the Scoƫsh context. In 2018, Scoƫsh Government 
published a reformed 10-year drug strategy, emphasizing that ‘taking a human rights-based and 
public health approach’ to ensure people affected by drug issues are fully supported by best possible 
care and treatment [268]. In the strategy, safer drug consumpƟon facility (SDCF) is recognised as 
the innovaƟve and ‘person-centred’ harm reducƟon service [268] and supported by the Scoƫsh 
Government in their 2021 report [195].  

SDCFs have been implemented in many countries since the 1980s as an effecƟve harm reducƟon 
facility by providing a safe, hygienic environment for people consuming pre-purchased drugs [288]. 
They oŌen aim to establish a low-threshold and high-tolerance space where mulƟple services may 
also be offered so that PWUD can make their own choice to engage [288]. The systemaƟc reviews 
suggest evidence supporƟng their effecƟveness and potenƟal cost-effecƟveness in prevenƟng a 
range of drug-related harms [246, 248, 289].  

The introducƟon of SDCF for Scotland has been explicitly supported by chariƟes and advocate 
organisaƟons who support the drug policy reform [290], yet SDCFs have been the subject of 
extensive legal and poliƟcal debate over the past years [291, 292]. Based on recent evidence, the 
populaƟon of PWID, their families and strategic decision makers generally expressed support for 
opening SDCF in Scotland [242, 243]. The first mobile SDCF opened between September 2020 and 
May 2021 in central Glasgow, and this was an unsancƟoned service (illegally operated) yet was never 



91 

 

closed by police; nor did it appear to bring negaƟve consequences to the community. This illegal 
service indicated the possibility to run such a service in Scotland legally [209]. Although the Lord 
Advocacy announced the statement on a pilot SDCF in Glasgow in September 2023 [53], it is sƟll 
uncertain how SDCFs would best fit the Scoƫsh context, as extensive evidence has suggested mixed 
preferences among PWUD towards facility design locally and internaƟonally [243, 293].  

To inform the implementaƟon of SDCF, it is crucial to understand the opƟmal design of service which 
would best saƟsfy PWUD’s demand for SDCF and as result to be more likely to improve access. An 
approach to understand individuals’ preferences is to use stated preference methodology – discrete 
choice experiments (DCEs) and ConƟngent ValuaƟon (CV). Building on the findings of Chapter 2, a 
key methodological gap in the literature is the limited use of DCEs in illicit drug policy, with the few 
exisƟng studies largely restricted to CV. While these CV studies provide useful insights into overall 
acceptability and willingness to pay, they offer limited informaƟon on how specific service features 
impact preference. In the Scoƫsh context, Chapter 3 highlighted the absence of preference-based 
data to inform the opƟmal design of a SDCF, especially in relaƟon to features that may impact uptake 
(or use) among PWUD. Thus, DCEs are well suited to addressing these gaps, as they can provide 
informaƟon on the relaƟve importance of different features and the trade-offs individuals are willing 
to make between them (see Chapter 4 for methodological jusƟficaƟon).   

DCEs are a stated preference methodology, such that researchers can design a survey and idenƟfy 
behavioural responses of individuals to a hypotheƟcal new treatment service which have not yet 
been introduced. In the survey, individuals are presented with compeƟng scenarios describing 
different policy opƟons (i.e. SDCF configuraƟons) and then asked to make a choice indicaƟng their 
preferred choice between the opƟons. DCEs have been increasingly applied to assist healthcare 
decision-making in the past decades [271, 294]. It is a quanƟtaƟve method that allows for 
engagement with criƟcal stakeholders to invesƟgate stated preferences for healthcare goods or 
services, as well as exploring potenƟal trade-offs that stakeholders are willing to make between 
characterisƟcs of those goods or services [274]. Advantages of adopƟng DCEs for the design of a 
healthcare service are that it is a stepwise method to select and tailor aƩributes (and levels) into a 
hypotheƟcal seƫng, and encouraging stakeholders to thoroughly assess the characterisƟcs of 
healthcare service at a detailed level, thereby improving the accuracy of service design within a 
given context [270].  

This is the first DCE study to explore the acceptability for different configuraƟons of SDCF by 
sampling potenƟal service users (PWUD)’ perspecƟves in Scotland. It aims to engage with PWUD to 
provide insights on the most acceptable and aƩracƟve SDCF to beƩer understand preferred delivery 
models, and feed these preferences into government planning, in advance of Scotland formally 
introducing SDCFs. This study addressed the following quesƟons: 

I. What are the preferences of PWUD regarding the important design features of a SDCF? 
II. How do PWUDs’ preferences for various design features differ among subgroups?  

III. How do PWUDs make trade-offs between different design features of a SDCF? i.e. what are 
PWUDs willingness to pay (in Ɵme) for improved design features of a SDCF?  

5.2 Methodology  

5.2.1 Guidelines for study design and reporƟng  

This study followed ISPOR guidelines of developing experimental designs [295] and reporƟng 
research pracƟces [296] for stated health preference research. They idenƟfied and presented 10 
important steps in producing a good discrete choice experiment, including: 1) research quesƟon; 2) 
aƩributes and levels; 3) construcƟon of tasks; 4) experimental design; 5) preference elicitaƟon; 6) 
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instrument design; 7) data-collecƟon plan; 8) staƟsƟcal analyses; 9) results and conclusions; and 10) 
study presentaƟon [296].  

5.2.2 IdenƟficaƟon on aƩributes and levels 

A literature review was conducted, which supported the idenƟficaƟon of aƩributes, and their levels. 
Findings of the review were summarized, and the detail was reported elsewhere (see Chapter 3). A 
final list of aƩributes and their levels was preliminarily drawn from the results of literature review, 
and the revised selecƟon was made within the research project team, advisory group (KT, RF, MA), 
and also in consultaƟon with those with lived experience of substance use via email (peer 
researcher: JD) and informal group discussions. AƩributes and levels were chosen that were 
meaningful to the targeted PWUD and could be realisƟcally influenced by policy changes.  

A total of 6 aƩributes were considered to be relevant to the SDCF service delivery model, that 
idenƟfied as locaƟon, staffing, space allocaƟon, drug checking service, opening Ɵme, and travel Ɵme. 
The final list is shown in Table 38.  

Table 38. AƩributes and levels of the discrete choice experiment (DCE) 

AƩribute Level  DescripƟon  
A1: LocaƟon  L1: Stand-alone SDCF Facility opens in areas that are close to other drug-

related services or areas known for high levels of 
illicit drug use. 

L2: Medicalised SDCF Facility integrated into exisƟng healthcare centres, 
i.e. hospital. 

L3: Embedded SDCF Facility sets up in exisƟng charity organisaƟons. 
L4: Mobile SDCF Facility operates in a mobile van. 

A2: Staffing L1: Involve peer workers  People with personal experience of using drugs are 
employed in the facility or not. L2: No peer workers 

A3: Space allocaƟon  L1: Provide inhalaƟon space  Facility provides inhalaƟon space alongside injecƟon 
space or not. L2: No inhalaƟon space 

A4: Ancillary service L1: Provide drug checking service Facility provides drug checking service or not. Drug 
checking service can get service users’ drug samples 
chemically analysed and provide a result about the 
drug sample. 

L2: No drug checking service  

A5: Opening Ɵme  L1: 24 hours  
Facility can operate at different Ɵmes. L2: DayƟme (i.e. 8am-4pm) 

L3: Overnight (i.e. 7pm - 9am) 
A6: Travel Ɵme  L1: 01 minute 

Time it takes to access the facility. 
L2: 09 minutes  
L3: 19 minutes 
L4: 29 minutes  

SDCF: safer drug consumpƟon facility.  

5.2.3 Experimental design  

The total possible combinaƟons of the levels of 6 aƩributes were extremely large if using a full 
factorial design (4ଶ × 2ଷ × 3). Instead, a total of 36 choice sets were generated in Ngene 1.0.2 for 
pilot tesƟng, using a D-efficient design with priors set to 0. AŌer pilot tesƟng, the experimental 
design was updated using Bayesian efficient design, and priors were updated using findings from a 
mulƟnomial logit model (MNL) obtained from pilot parƟcipants (see coding in Appendix 5.1).  

To reduce cogniƟve burden, each parƟcipant was randomly given 9 disƟnct choice sets (as allocated 
into 4 blocks) and each choice set composed of two SDCF alternaƟves and an opt-out opƟon (i.e., 
would not choose any of SDCF). Including an opt-out opƟon reflects the real-life possibility that 
people may choose not to use a SDCF when making this choice in the real world. An example of one 
choice set is presented in Figure 5. Sawtooth Lighthouse Studio® 9.14.2 was then used to administer 
the DCE as well as the follow-up quesƟons. The complete quesƟonnaire can be seen in Appendix 
5.2.  
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Each parƟcipant randomly received one block with 9 different choice sets and idenƟcal follow-up 
quesƟons. The quesƟonnaire consisted of 5 secƟons. The secƟon 1 included a brief introducƟon of 
a SDCF and its design features. SecƟon 2 contained the DCE choice tasks. SecƟon 3 to 5 included 
follow-up quesƟons, including parƟcipants’ drug use history, aƫtudes towards SDCFs, and socio-
economic characterisƟcs.  

 

 

 

Figure 5. Example choice set 
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5.2.4 Sample size  

Given the fact there is no general standard on the ideal sample size for DCE, the Orme and Johnson 
[297] sample size calculaƟon equaƟon (2) was used for this study:  

                                                                        𝑁 > 500𝑐/(𝑡 × 𝑎)                                                                 (2) 

Where 𝑁  was the number of respondents, 𝑡  was the number of tasks, 𝑎  was the number of 
alternaƟves per task (not including the opt-out), and 𝑐  was the largest number of levels of the 
aƩribute (i.e. 4 levels aƩributes in this study – locaƟon and travel Ɵme). For this DCE study, therefore, 
the esƟmated sample size was 112 respondents [𝑁 > 500 × 4 (9 × 2⁄ )] . This was a simple 
esƟmaƟon to help researchers making an iniƟal determinaƟon on sample size, as DCEs do not have 
an explicit guideline for sample size calculaƟon. DCEs highly rely on quesƟonnaire quality, which 
was the reason that aƩributes and levels were chosen through extensive preliminary research, and 
the survey was pilot tested with PWUD before main data collecƟon, described further in secƟon 
5.2.12.    

5.2.5 ParƟcipant recruitment  

The target populaƟon was people who have living experience with illicit drug use across 3 major 
Scoƫsh ciƟes: Glasgow, Edinburgh, and Dundee. ParƟcipants were recruited from third sector 
homelessness services (Simon community Scotland, Dundee parish nurses, where potenƟally 
eligible parƟcipants would be) in Scotland. The research team engaged with potenƟal organisaƟons, 
and secured agreement to recruit from their service. ParƟcipants were idenƟfied using various 
strategies, depending on what the organisaƟon felt was the most appropriate, i.e. through key 
workers, voluntary discussion sessions (where the peer researchers would be situated within the 
service and be available to provide informaƟon about the research, and answer quesƟons about 
parƟcipaƟon). Peer researchers with lived experience were employed to collect data, as they have 
built a network/relaƟonship with PWUD and have received full training and experience of this type 
of recruitment. In some cases, these researchers accompanied outreach workers from the third 
sector organisaƟons that they were working with and recruited from other places, i.e. street. 

ParƟcipants were given the parƟcipant informaƟon sheet and had a chance to read through it, talk 
to the peer researcher about the study and their parƟcipaƟon, and then provided informed wriƩen 
consent. ParƟcipants were given £10 via cash or bank transfer (in their preferred way) to thank them 
for their Ɵme compleƟng the quesƟonnaire.    

This study also used snowball sampling [298] to allow parƟcipants to suggest potenƟal parƟcipants 
to take part in the research – for example, at the end of the quesƟonnaire parƟcipants were asked 
if they know of other PWUD who might be interesƟng in parƟcipaƟng.  

5.2.6 Involvement of peer researchers 

Peer researchers are individuals who have lived experience relevant to the subject being studied 
and are involved in the research process, and benefits of involving them in policy, health services, 
and research have been gradually recognised in previous literatures [299-301]. Peer researchers 
were able to provide knowledge of current and emerging issues within drug-using networks on the 
basis of their parƟcipants within the drug use communiƟes and experiences of the poliƟcal and 
health service contexts [302].   

5.2.7 Data collecƟon  

Two versions of quesƟonnaire were designed for this study: paper based, and an electronic version 
(generated by Sawtooth soŌware) stored on a tablet. ParƟcipants could decide to read through the 
parƟcipant informaƟon sheet  and consent form with peer researchers, or read it on their own. Peer 
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researchers would assess parƟcipants’ capacity to give consent – i.e. whether they can understand 
parƟcipant informaƟon sheet, be able to ask relevant quesƟons, and complete the quesƟonnaire. 
As such, informed consent was obtained through an electronically protected consent form; or it was 
obtained from a paper-based quesƟonnaire. By clicking ‘next’ on the digital version of the 
quesƟonnaire, or by checking a box in the paper version, the parƟcipant consented to the study.  

The quesƟonnaire included sensiƟve quesƟons, such as parƟcipants’ illicit drug use history, and the 
method of drug consumpƟon. In the parƟcipant informaƟon sheet and consent form, it clearly 
stated that parƟcipants’ responses would be anonymous, and that providing informaƟon on illicit 
drug use would not implicate themselves for offense. Their idenƟfiable personal details were not 
collected at any stage of data collecƟon. 

QuesƟonnaires were completed in person and administered by trained peer researchers using the 
Offline Surveys (Sawtooth 9.14.2) plaƞorm. Pilot data was collected between September to October 
2023, and remaining data was collected between November to December 2023. Peer researchers 
underwent thorough training on the study quesƟonnaire and soŌware use, conducted by the PhD 
researcher. During data collecƟon, peer researchers either read quesƟons out-loud and recorded 
parƟcipants’ responses, or parƟcipants were able to read and answer the quesƟonnaire on their 
own. The quesƟonnaire was expected to take 15-20 minutes to complete.  

All data that was collected from quesƟonnaire was stored in the authenƟcated storage space at the 
University of Glasgow.  

5.2.8 Ethical approval  

The study and survey instrument have been reviewed by the College of Medical, Veterinary & Life 
Science Ethics CommiƩee, the University of Glasgow. Ethical approval was obtained on 28th June 
2023, and the project no.200220329 (see Appendix 5.3). The quesƟonnaire was anonymous, and 
no personal idenƟfying informaƟon was collected.  

5.2.9 Data analysis   

5.2.9.1 UƟlity funcƟon 
All variables, other than the travel Ɵme, were dummy coded. Based on uƟlity funcƟon (EquaƟon (1) 
in secƟon 4.2.3), therefore, the uƟlity that a PWUDs got from alternaƟve 𝑖 can be esƟmated in the 
following equaƟon:  

𝑈௜ = 𝐴𝑆𝐶 + 𝛽ଵ ∗ 𝑀𝑒𝑑𝑖𝑐𝑎𝑙𝑖𝑠𝑒𝑑 +  𝛽ଶ ∗ 𝐸𝑚𝑏𝑒𝑑𝑑𝑒𝑑 + 𝛽ଷ ∗ 𝑀𝑜𝑏𝑖𝑙𝑒 + 𝛽ସ ∗ 𝑃𝑒𝑒𝑟_𝑤𝑜𝑟𝑘𝑒𝑟 + 𝛽ହ

∗ 𝐼𝑛ℎ𝑎𝑙𝑎𝑡𝑖𝑜𝑛_𝑠𝑝𝑎𝑐𝑒 + 𝛽଺ ∗ 𝐷𝑟𝑢𝑔_𝑐ℎ𝑒𝑐𝑘𝑖𝑛𝑔_𝑠𝑒𝑟𝑣𝑖𝑐𝑒 + 𝛽଻ ∗ 𝑂𝑣𝑒𝑟𝑛𝑖𝑔ℎ𝑡 + 𝛽଼

∗ 24_ℎ𝑜𝑢𝑟𝑠 + 𝛽ଽ ∗ 𝑇𝑟𝑎𝑣𝑒𝑙_𝑡𝑖𝑚𝑒 +  𝜀௜  
                                                                                                                                                                             (3) 

Where 𝑈௜   was the uƟlity derived from choosing a service model of SDCF (𝑖 = 𝐴 𝑜𝑟 𝐵) ; 𝛽ଵ − 𝛽ଽ 
represented the marginal uƟliƟes of levels for all aƩributes describing the service configuraƟons; 
ASC (alternaƟve-specific constant) for alternaƟve 𝑖 captured the mean effect on uƟlity of all factors 
that were not included in the model [276]. When ASC is included, the unobserved proporƟon of 
uƟlity, 𝜀௜  , has zero mean 𝐸(𝜀௜௡) = 0  [276]. As the DCE included an opt-out opƟon, the ASC was 
coded to be 0 for would not choose any of SDCF (opƟon C), and 1 for either SDCF models A and B.  

Given that dummy coding was used to analyse data, one level of each aƩribute was set to be 
reference level (constrained to be 0), so that the effect of included levels are interpreted relaƟve to 
the reference level; improvement from the reference level will yield a posiƟve 𝛽 value, whereas 
levels which are less preferred compared to the reference level will yield a negaƟve 𝛽 value. The 
Travel_Ɵme aƩribute was coded as a conƟnuous variable and was expected to be negaƟve, as 
respondents were expected to prefer shorter travel Ɵmes when accessing the SDCF.  
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5.2.9.2 ApplicaƟon of choice models  
The types of discrete choice models are described in secƟon 4.2.4. Data analysis typically starts with 
a simple MNL model, and gradually adds complexity. A MXL is then used to analyse the data to 
explore preference heterogeneity. LC and HB models are also performed as addiƟonal analysis 
pracƟce for this PhD work (see Appendix 5.4). 

In the MXL model, distribuƟon assumpƟons were specified for each aƩribute to capture variaƟon 
in preferences across individuals. AƩributes that include locaƟon, staffing, space allocaƟon, ancillary 
service, and opening Ɵme were modelled with a normal distribuƟon, allowing for both posiƟve and 
negaƟve preferences. Travel Ɵme was specified with a log-normal distribuƟon to constrain the 
coefficient to be negaƟve, reflecƟng the assumpƟon that higher travel Ɵme reduce uƟlity.  

5.2.9.3 RelaƟve importance  
The coefficients (or marginal uƟliƟes) can also be used to compare relaƟve importance (RI), or 
preference weights, that capture the relaƟve weight each aƩribute has towards decision making, as 
a percentage of the total influence across all aƩributes. The RI of each aƩribute (𝑖) is determined by 
the range of the level coefficients as a proporƟon of the sum of ranges across all aƩributes (𝐾) [303]. 

                                                                𝑅𝐼௜ =  
௠௔௫(ఉ೔)ି௠௜௡(ఉ೔)

∑ (௠௔௫(ఉೖ)ି௠௜௡(ఉೖ))಼
ೖసభ

                                                        (4) 

5.2.9.4 Willingness to travel  
To esƟmate the trade-offs that respondents were willing to make between aƩributes of SDCF, 
marginal willingness to travel (MWTT) can be esƟmated using different approaches [304]. In this 
DCE chapter, MWTT was calculated as the result of a MXL model in preference space, using delta 
method (Apollo package in R), as: 

                                          𝑀𝑊𝑇𝑇௔௧௧௥௜௕௨௧௘ = −(
𝛽௔௧௧௥௜௕௨௧௘

𝛽்௥௔௩௘௟_௧௜௠௘
൘ )                                               (5)                                                                                       

MWTT is calculated as the raƟo of the coefficient of each aƩribute (𝛽ଵ − 𝛽଼) to the coefficient on 
the Ɵme aƩribute (𝛽ଽ). Results can be interpreted as the length of Ɵme parƟcipants were willing to 
travel to use a SDCF for an aƩribute improvement relaƟve to the reference level.  

ParƟcipants’ willingness to travel (WTT) for combined aƩributes of SDCF design features can be 
esƟmated using compensaƟng surplus model. The CS can show the change in travel Ɵme that would 
make a parƟcipant indifferent between the status quo (i.e. no SDCF available, 𝑣௝

଴ = 0 ) and 
hypotheƟcal intervenƟon scenarios with specified combinaƟon of SDCF design features. 
CompensaƟng surplus (CS) were calculated as:    

                                                            C𝑆 = −
ଵ

ఉ೟ೝೌೡ೐೗_೟೔೘೐
 (𝑣௝

ଵ − 𝑣௝
଴)                                                           (6) 

Where 𝑣௝
ଵ  and 𝑣௝

଴  were the expected uƟlity of a hypotheƟcal SDCF model and status quo, 
respecƟvely. 

5.2.9.5 PredicƟon on uptake rates  
To predict the service uptake rate, the probability of choosing a service model of SDCF (𝑖), 𝑃௜௡, was 
calculated as: 

                                                              𝑃௜௡ =  
௘ೇ೔೙

∑ ௘
ೇೕ೙

ೕ∈[భ,಻]

                                                                               (7) 

Where 𝑉௜  was the uƟlity score of the alternaƟve 𝑖. ProbabiliƟes were used to compare the predicted 
uptake rate of a disƟnct SDCF design verses opƟng-out (would not choose any of SDCF).  
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5.2.10 Pilot tesƟng  

Prior to implemenƟng the main study, a complete version of the DCE quesƟonnaire was tested for 
feasibility of parƟcipant recruitment to data analysis.  

5.2.10.1 Phase I: CogniƟve pilot  
The cogniƟve pilot was conducted within the research team, advisory group, and peer researchers 
to provide comments on the quesƟonnaire. All comments were taken into consideraƟon, and 
amendments were made to ensure that the quesƟonnaire was comprehensive and appropriate, and 
that the quesƟons were well defined and presented in a consistent manner.  

5.2.10.2 Phase II: ‘SoŌ Launch’ 
The second phase of pilot study was to inform the priors required for experimental design, an 
important step in a DCE study. The quesƟonnaire was piloted on 21 parƟcipants in the City of 
Edinburgh between September and October 2023. 

A MNL model was used to analyse the data. The results revealed that, compared to opt-out (would 
not choose any SDCF), parƟcipants were in favour of SDCF in Scotland – out of 189 (21 x 9) choice 
observaƟons, they chose a SDCF 128 Ɵmes (67.72%) compared to opt-out 61 Ɵmes (32.28%). 
Furthermore, none of the parƟcipants consistently chose opt-out in all 9 choice sets, which 
indicated the parƟcipants were trading off between the choices. 

The validity of experiment was confirmed by pilot tesƟng, as results demonstrated the feasibility of 
conducƟng DCEs in this parƟcipant group and informed some essenƟal ‘priors (𝛽)’ that were used 
to update the experimental design. Thus, the quesƟonnaire itself was not changed in the next phase 
of data collecƟon, but the experimental design (combinaƟon of aƩributes/levels) was updated using 
Bayesian priors. The data from the pilot stage were included in the final analysis. Pilot data is 
presented in Appendix 5.5.   

All data analysis was conducted in R Studio (V.2023.03.1) using Apollo package [305]. 

5.3 Results  

5.3.1 Socio-demographic characterisƟcs  

A total of 77 parƟcipants were recruited across 3 major Scoƫsh ciƟes, including 27 in Dundee, 25 
in Glasgow, and 25 in Edinburgh. A comparison of the socio-demographic profile across 3 ciƟes, and 
of the total sample with that of a comparable populaƟon from the Drug and Alcohol InformaƟon 
System (DAISy) is presented in Table 39.  

Results showed that, compared to the PWUD from DAISy, the sample was comparaƟvely older, and 
was also relaƟvely over-represented by people who reside in an unstable accommodaƟon status (i.e. 
61.0% vs. 8.6% live in temporary residence). There was also variaƟon based on the city that they 
were recruited from; a relaƟvely higher proporƟon of parƟcipants lived in a rental house or flat in 
Dundee (63.0%) and Glasgow (44.0%), and majority of parƟcipants lived with unstable housing in 
Edinburgh (92.0%). Similarly, more than half of total sample were male (64.9%), but the proporƟon 
of males was slightly lower in Edinburgh (44.0%) than Glasgow (84.0%) and Dundee (66.7%). 
Otherwise, all parƟcipants were white, and the majority of them had a weekly income less than 
£100 in the last 6 months across 3 ciƟes (48.1% in Dundee vs. 52.0% in Edinburgh vs. 48.0% in 
Glasgow).     
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Table 39. ParƟcipants’ characterisƟcs and corresponding populaƟon of PWUD staƟsƟcs, 2023, N =77 

 Dundee 
n=27(%) 

Edinburgh 
n=25(%) 

Glasgow 
n=25(%) 

Total sample 
N =77(%) 

DAISy  
2022-23a,% 

Z-test* 

Gender     
Male 18 (66.7%) 11 (44.0%) 21 (84.0%) 50 (64.9%) 71.1% -1.19 
Female  9 (33.3%) 13 (52.0%) 4 (16.0%) 26 (33.8%) 28.8% 0.96 
Non-binary 0 1 (4.0%) 0 1 (1.3%) n/a n/a 

Age     
Age 18-29  
Age 30-39 

3 (11.1%) 
6 (22.2%) 

3 (12.0%) 
5 (20.0%) 

2 (8.0%) 
8 (32.0%) 

8 (10.4%) 
19 (24.7%) 

27.4%c 
34.2% 

-3.33* 
-1.75 

Age 40-49 
Age 50-59 

11 (40.7%) 
5 (18.5%) 

9 (36.0%) 
8 (32.0%) 

9 (36.0%) 
6 (24.0%) 

29 (37.6%) 
19 (24.7%) 

26.7% 
10.1% 

2.14* 
4.19* 

Age 60 and over  2 (7.4%) 0 0 2 (2.6%) 1.6% 0.69 

Ethnicity     
White  27 (35.0%) 25 (32.5%) 25 (32.5%) 77 (100%) 73.3% n/a 

Residence     
Unstable housing 10 (37.0%) 23 (92.0%) 14 (56.0%) 47 (61.0%) 8.6% 15.71* 
Rental house or flat 17 (63.0%) 2 (8.0%) 11 (44.0%) 30 (39.0%) 77.7% -8.04* 

Weekly income (last 6 months)    
< £100 13 (48.1%) 13 (52.0%) 12 (48.0%) 38 (49.3%)   
£101-£200 8 (29.6%) 8 (32.0%) 7 (28.0%) 23 (29.9%) n/a n/a 
> £200 6 (22.2%) 4 (16.0%) 6 (24.0%) 16 (20.8%)   

aDAISy: Drug and alcohol information system, 2021-2023 [306];  
bn/a = not available or not applicable;  
c27.4% includes people who aged under 18.  
*p-value<0.05 

5.3.2 Drug profile  
ParƟcipants were asked about their experience with drugs in the last 6 months (see Appendix 5.6). 
In the overall sample, the most commonly used drugs were cannabis (71.0%), crack (66.2%), cocaine 
(64.9%), and benzodiazepines (63.6%). The prevalent drug consumpƟon behaviours were reported 
to be using more than one drug at a Ɵme someƟmes (32.5%), smoking or sorƟng drugs (87.0%), 
using drugs 2-3 Ɵme a day (31.2%), taking drugs in public places (59.7%), and taking drugs with 
other people’s company (84.4%). 

VariaƟons were observed comparing between different ciƟes and gender groups (Appendix 5.6). 
Cannabis was the most commonly used drug in Dundee (66.7%), benzodiazepine in Edinburgh 
(80.0%), and cocaine in Glasgow (84.0%). The majority of people used drugs once a day or less in 
Dundee (59.2%), 1-3 Ɵmes a day in Edinburgh (72.0%), and more than 2 Ɵmes a day in Glasgow 
(64.0%). ParƟcipants recruited from Glasgow were less likely to use more than one drug at a Ɵme 
(i.e. 52.0% reported someƟmes or never), and injecƟon was their primary method of using drugs 
(72.0%). Conversely, a higher proporƟon of parƟcipants reported that they always used more than 
one drug a Ɵme in Dundee (25.9%) and Edinburgh (28.0%) compared to Glasgow (20.0%); and 
smoking or snorƟng were dominant methods of drug consumpƟon (88.9% in Dundee, 92.0% in 
Edinburgh). Between gender groups, most female reported using cocaine (73.1%) and less 
frequently used more than one drug at a Ɵme (50.0%). Smoking/snorƟng was the main method of 
taking drugs (88.5%) with a low frequency of drug use once a day (38.5%) compared to males. 
Instead, males’ consumpƟon behaviours had no disƟnguishing features, i.e., the proporƟon of males 
reporƟng different levels of drug use experience tended to be similar.  

In the overall sample, most parƟcipants reported experiencing mental health issues (46.8%), have 
not had overdose (70.1%), obtained equipment from need and syringes programmes (50.6%), were 
prescribed opioid subsƟtuƟon treatment (68.8%), and carried naloxone while using drugs (59.7%) 
in the last 6 months. Across the 3 ciƟes, more than half of the parƟcipants reported experiencing 
mental health issues in Edinburgh (56.0%) and Glasgow (52.0%), and more than half reported that 
they had not had any medical problems in Dundee (55.6%).  
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5.3.3 Aƫtudes towards the SDCF 

The aƫtudes towards SDCF were generally posiƟve (see Appendix 5.7). Out of 77 parƟcipants, 
seventy (90.9%) supported the introducƟon of SDCF in Scotland, and sixty-five (84.5%) thought 
PWUD would aƩend if a facility was available. There was a considerable proporƟon of parƟcipants 
concerned about the legal issues with using the facility (N=31, 40.3%), and the rest were either not 
concerned (N=33, 42.9%) or were indifferent (N=13, 16.9%).  

Within an open-ended quesƟon asking about the essenƟal elements of a SDCF, parƟcipants 
highlighted their concerns about using a SDCF safely and legally – i.e. ‘Will I be allowed to take my 
drugs into the rooms without the police arresƟng me’, and ‘As long as the police were nowhere near 
DCRs I think more people would use them’. Some further aƩributes were also menƟoned, i.e. that 
SDCF is comfortable, safe, provides privacy, and that they provide something beyond a place to use 
drugs such as social opportuniƟes or acƟviƟes.  

Out of 693 observaƟons (77 respondents x 9 choice sets), parƟcipants chose a SDCF facility 461 
Ɵmes (66.5%) compared to the opt-out 232 Ɵmes (would not choose any of SDCF, 33.5%). Twenty 
parƟcipants (26.0%) always made the choice to use a SDCF regardless of the different levels of the 
aƩributes, and only one (1.3%) always chose not to use SDCF. 

5.3.4 Preference weights for aƩributes of SDCF  

The iniƟal MNL and MXL models in preference space showed that some of the design aƩributes 
were staƟsƟcally significant, implying the aƩributes impacted the decision to use a SDCF (Table 40). 
The use of both models served complementary purpose and reflected a robust modelling strategy 
to explore both average preferences and preference heterogeneity among parƟcipants.   

In both model 1 and 2, the design features ‘involve peer workers’, ‘provide drug checking service’, 
and ’24 hours’ were preferred over to the corresponding reference levels of ‘no peer workers’, ‘no 
drug checking service’, and ‘dayƟme’. Involving peer workers in the SDCF was the most important 
aƩribute compared to other design features. 

In model 2, the aƩribute of ‘provide inhalaƟon space’ was staƟsƟcally significant with a posiƟve 
coefficient, indicaƟng that parƟcipants had a stronger preference to use a SDCF with inhalaƟon 
space compared to one provided injecƟon space only. As expected, the coefficient for travel Ɵme 
was negaƟve and significant, indicaƟng that a longer travel Ɵme was associated with a lower 
preference to use a SDCF – marginal uƟlity for using a SDCF decreased by 0.011 unit for every 
addiƟonal minute of travel to the facility in model 2. There was insufficient evidence to conclude 
preference in terms of locaƟon, and overnight opening Ɵme (p>0.05). In addiƟon, the results from 
model 2 suggested preference heterogeneity as indicated by highly significant standard deviaƟons 
on the coefficients of ‘provide inhalaƟon space’, ‘provide drug checking service’, ’24 hours’ and the 
constant term.  

The constant term (ASC) was negaƟve and staƟsƟcally significant in both models. TheoreƟcally, it 
may suggest that parƟcipants had a tendency to prefer no SDCF (opt-out) over SDCFs, all else equal, 
but the interpretaƟon of a negaƟve ASC is confounded by the coding of the reference levels in the 
uƟlity funcƟon (see equaƟon (3) in secƟon 5.2.9.1). As the constant term was used to capture the 
mean impact of unobserved factors that not included in the determinisƟc uƟlity funcƟon, it 
accounts for differences in the baseline aƩracƟveness of alternaƟves, beyond the defined aƩributes 
and levels. Thus, a negaƟve ASC may imply that: 1) parƟcipants disfavoured the reference categories; 
2) they were considering aƩributes not captured in this study; 3) or reflect that there were external 
factors that meant parƟcipant were more likely to opt-out, for example, one possibility could be 
that SDCF is sƟll considered illegal under the UK law although Scotland plans to open a pilot facility. 
Direct interpretaƟon that on average parƟcipants would prefer no SDCF should not be given too 
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much weight. AddiƟonal invesƟgaƟon was conducted to create interacƟons between socio-
demographic characterisƟcs and ASC, exploring whether opƟng into a SDCF was associated with 
parƟcipants’ gender, accommodaƟon status, age, weekly income, and the city of residence. 
However, no significant associaƟons were found. 

Table 40. EsƟmates in preference weights for mulƟnomial logit and mixed logit model, 2023, N=77  

 Model 1 – 
Multinomial logit 

(MNL) 

Model 2 –  
Mixed logit model  

(MXL) 

Relative 
importance 

(RI)† 
Location  Coeff. (s.e.) Coeff. (s.e.) SD (s.e.) 
    Stand-alone (Ref.)   
    Medicalised  0.221 (0.157) 0.232 (0.199) 0.372 (0.300)  

    Embedded  0.177 (0.133) 0.148 (0.165) 0.174 (0.149) 12.0% 

    Mobile  -0.111 (0.200)  -0.176 (0.272) -0.640 (0.404)  

Staffing   
    No peer worker (Ref.)   
    Involve peer workers  0.702***(0.122)  0.953***(0.174) 0.188 (0.337) 28.0% 

Space allocation   
    No inhalation space (Ref.)   
    Provide inhalation space  0.268 (0.178) 0.668*(0.314) 0.989***(0.280) 19.6% 

Ancillary service  
    No drug checking (Ref.)   
    Provide drug checking 
service  

0.533*** (0.153) 0.677***(0.204) -0.709**(0.245) 19.9% 

Opening time   
    Daytime (Ref.)   
    Overnight  0.077 (0.155)  -0.016 (0.196) 0.512 (0.301) 

11.4% 
    24 hours  0.385**(0.145)  0.373*(0.196) 0.851***(0.260) 
Travel time (continues var.) -0.008*(0.004) -0.011***(-0.006) -0.014 (-0.017) 9.1% 

ASC (choosing a SDCF) -1.010***(0.294)  -1.092*(0.484) -2.106***(0.275)  

Log likelihood  -715.31 -624.99  
AIC  1450.62 1289.98  
BIC 1496.03 1380.80  
†RelaƟve importance was calculated based on Model 2. 
ASC: AlternaƟve Specific Constant, it captured the mean effect of unobserved factors when choosing alternaƟve of 
SDCF; AIC: Akaike InformaƟon Criterion; BIC: Bayesian InformaƟon Criterion. 
*denotes staƟsƟcal significance at 5% level, **1% significant level, and ***0.1% significant level. 

5.3.5 Preference heterogeneity    

Subgroup analyses were conducted to explore whether preference for various design features differ 
by parƟcipants’ geographical locaƟons, gender, age, accommodaƟon status, weekly income, and 
drug profile. Given the small size of this study, the MNL was used in the analyses, and the interacƟon 
term was added one by one each Ɵme to avoid model overspecificaƟon and mulƟcollinearity, and 
also to improve interpretability of the results (e.g., did age impact preferences for travel Ɵme?).  

StaƟsƟcally significant differences in preference were only observed for the geographical locaƟons 
(Appendix 5.8). In Edinburgh, parƟcipants preferred a SDCF that involved peer workers (Coeff: 0.025, 
p<0.001), but were less likely to choose a SDCF that provides inhalaƟon space (Coeff: -0.241, p<0.05), 
and operates 24 hours a day (Coeff: -0.204, p<0.01) compared to Dundee and Glasgow. It should be 
noted that the results must be interpreted with cauƟon due to the small sample size.  
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5.3.6 Willingness to travel  

Marginal willingness to travel (MWTT) values of all aƩributes are reported in Table 41. MWTT was 
calculated as the raƟo of the coefficient of each aƩribute to the coefficient on the Ɵme aƩribute, 

e.g., 𝑀𝑊𝑇𝑇ெ௘ௗ௜௖௔௟௜௦௘ௗ = −(
𝛽ெ௘ௗ௜௖௔௟௜௦௘ௗ

𝛽்௥௔௩௘௟_௧௜௠௘
൘ ). The MXL in preference space model with 

independent random coefficients for all the aƩributes except the constant (ASC) and travel Ɵme 
were used to esƟmate the MWTT. The standard errors were esƟmated using the delta method [305].  

Results showed that the involvement of peer workers at the facility had a great (and posiƟve) impact 
on the willingness to travel to the SDCF. It implied that parƟcipants were willing to travel up to nearly 
1 hour to use a SDCF that involves peer workers, in comparison to one without peer workers (MWTT: 
55.30 mins, s.e.: 24.03, 95%CI: 8.20 to 102.40). Moreover, parƟcipants were willing to travel more 
than half an hour to use a SDCF that provides drug checking service compared to one without 
(MWTT: 37.74 mins, s.e.: 18.94, 95%CI: 0.62 to 74.85). However, there was insufficient evidence to 
conclude MWTT in terms of locaƟon, space allocaƟon, and opening Ɵme (95%CI included zero).  

A sensiƟvity analysis was performed to compare different esƟmaƟon approaches in Appendix 5.9, 
i.e. standard approach of specifying the coefficients and deriving WTT as the raƟo of two coefficients 
(esƟmaƟon in preference space); or esƟmaƟng the WTT directly at the esƟmaƟon stage (esƟmaƟon 
in WTT space) [304]. In preference space models, esƟmaƟon started with a sample MNL model to 
provide a baseline of average MWTT without allowing coefficients to be varied. This was then 
followed by an iniƟal MXL model that of travel Ɵme was defined as lognormally distributed 
parameter (as travel Ɵme was generally disliked) and other aƩributes were normally distributed (as 
allowing posiƟve or negaƟve deviaƟons), so the MWTT was calculated as a raƟo of two random 
distributed coefficients. However, results of MXL in Table 40 showed that the standard deviaƟon for 
travel Ɵme coefficient was staƟsƟcally insignificant, indicaƟng unobserved heterogeneity in terms 
of Ɵme sensiƟvity. In this case, travel Ɵme was treated as a fixed parameter in the subsequent MXL 
model, and MWTT distribuƟon reflected only the heterogeneity of non-Ɵme aƩributes which 
avoided complex distribuƟon assumpƟons associated with raƟos. In addiƟon, a MXL in WTT space 
was esƟmated to calculate MWTT directly as a further robustness check. By comparing these four 
model specificaƟons, the results showed very similar goodness of fit across the models and 
suggested the robustness of MWTT esƟmaƟon in this DCE study. The MXL model in preference space 
with fixed travel Ɵme presented the slightly beƩer fit across models and therefore is reported as 
the main result in Table 41. 

Table 41. Marginal willingness to travel (MWTT), in minutes 
 Model 3 – MXL in preference space 
 Mean (s.e.) 95%CI 
Standalone (ref.)   
Medicalised  14.63 (14.36) [-13.52, 42.77] 
Embedded  9.72 (11.65) [-13.13, 32.56] 
Mobile  -5.8 (16.64) [-38.41, 26.82] 
No peer workers (ref.)   
Involve peer workers  55.30 (24.03) [8.20, 102.40] 
No inhalaƟon space (ref.)   
Provide inhalaƟon space  29.30 (16.80) [-3.63, 62.24] 
No drug checking service (ref.)   
Provide drug checking service  37.74 (18.94) [0.62, 74.85] 
DayƟme (ref.)   
Overnight  -6.69 (13.52) [-33.19, 19.80] 
24 hours  15.46 (14.56) [-13.08, 43.99] 
Log likelihood  -662.99 
AIC 1359.97 
BIC 1437.17 
AIC: Akaike InformaƟon Criterion; BIC: Bayesian InformaƟon Criterion. 
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5.3.7 Predicted SDCFs’ uptake rates    

To beƩer understand how long parƟcipants were willing to travel for a specific facility model, the 
willingness to travel (WTT) for combined aƩributes of hypotheƟcal SDCF models was esƟmated 
using the compensaƟng surplus model as wriƩen in equaƟon (7). The esƟmaƟon was based on the 
marginal uƟliƟes from Model 2 – MXL. Results are presented in Table 42, indicaƟng the highest 
willingness to travel up 151 minutes (approx. 2.5 hours) to Facility C, followed by 117 minutes 
(approx. 2 hours) to Facility B and 55 minutes (approx. 1 hour) to Facility A.  

A further esƟmaƟon was conducted to simulate how SDCFs with different design features might be 
affecƟng parƟcipants’ uptake rates. Given the proposed SDCF models shown in Table 42, assuming 
a 30-minute walking distance to faciliƟes, the predicted probabiliƟes for each facility’s uptakes were 
calculated compared to the status quo (no SDCF available). Results showed that the probability of 
parƟcipants aƩending Facility A was approximately 57% compared to the status quo (43%); 
aƩending Facility B was approximately 72% compared to the status quo (28%); and aƩending Facility 
C was approximately 79% compared to the status quo (21%).  

Table 42. Willingness to travel (WTT) for hypotheƟcal SDCF faciliƟes and their esƟmated uptake rates (%) 
 MU* Facility A Facility B Facility C 
LocaƟon  0.000 Standalone  Standalone  Standalone  
Staffing  0.953 Involve peer workers  Involve peer workers Involve peer workers 
Space allocaƟon  0.668 Include inhalaƟon space  Include inhalaƟon space  Include inhalaƟon space 
Ancillary service  0.677 No drug checking service  Provide drug checking 

service  
Provide drug checking 
service  

Opening Ɵme  0.373 DayƟme  DayƟme  24 hours 
ASC -1.010    
Maximum WTT (in minutes) 55.55 117.09 151 
Uptake rates (vs. no SDCF)**  57% 72% 79% 

*MU: marginal uƟliƟes esƟmated from Model 2 mixed logit model. 
**Uptake rates were calculated assuming each facility required a 30-minute travel Ɵme. 

5.4 Discussion  

5.4.1 Main findings  

The purpose of this study is to engage with PWUD who lives in Scotland, to idenƟfy the opƟmal 
design features of a SDCF delivery model. It aƩempts to understand service users’ preferences in 
the Scoƫsh context before the government formally introduces the faciliƟes, which aligns with the 
Scoƫsh NaƟon Drugs Mission Plan 2022-2026 [307] that emphasizes the importance of involving 
people with lived and living experience of problemaƟc drug use in the design, implementaƟon, and 
assessment of drug policy. A pilot SDCF has been given approval to operate in Glasgow City in 2024, 
and published research studies have been conducted in the Scoƫsh context regarding percepƟons 
towards SDCFs (see secƟon 3.3.3.2). A service design that incorporates the perspecƟve of potenƟal 
users may lead to the development of SDCFs that are beƩer suited to the expectaƟons and needs 
of users. Accordingly, it may increase the possibility of user engagement and therefore increase the 
overall reach and impact of services as shown in other studies in the field [308, 309].  

The study results highlight that peer involvement is considered the most important design feature. 
ParƟcipants were willing to travel up to 1 hour to use a SDCF staffed with peer workers. Previous 
studies also found a strong preference for peer involvement in SDCFs among PWUD in Canada and 
suggested that this type of faciliƟes was well uƟlised [310-312]. The importance and benefits of 
peer involvement in developing and delivering substance use intervenƟon are well documented in 
the literature, suggesƟng increased service saƟsfacƟon and retenƟon, improved relaƟonships with 
service providers and social supports, and significantly promoted service outcomes [313, 314]. Peer 
involvement is a cost-effecƟve and cost-saving strategy integrated into behavioural health services 
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(i.e. targeƟng mental illness), shown to be associated with a lower cost of care due to reduced 
emergency services [315] and psychiatric rehospitalizaƟons [316]. However, recent research 
idenƟfied several challenges involving the peer workforce in harm reducƟon programmes in the UK. 
First, the unequal payment between peer workers and salaried employees is a key reason for 
disconƟnued involvement [317]. Second, the unclear job role of peer workers within the service 
could lead to a vague boundary and responsibility of co-working with staff members [318]. 
InteresƟngly, peer workers tend to advocate for a leadership role in the service, rather than working 
strictly under the direcƟon of a staff member of the service provider [317, 318]. Similarly, previous 
studies suggest that the feasibility of running a peer-involved SDCF requires further consideraƟons, 
such as addiƟonal funding and resources to achieve the task shiŌing from specialised health 
professionals to individuals with less training [310, 319].     

ParƟcipants also favoured SDCFs that provided both inhalaƟon and injecƟon space verses those with 
injecƟon space only. This preference reflects the mixed paƩern of drug consumpƟon behaviours 
parƟcipants reported in the current study and from reports related to wider substance use situaƟon 
in Scotland [36, 320]. Although SDCFs have tradiƟonally been designed to prevent harms associated 
with injecƟng behaviour, they are evolving to address harms that arise from different routes of drug 
use. It is common pracƟce in Canada and Australia, to manage people who smoke and inject drugs 
in separate isolaƟng faciliƟes; conversely, in European countries, smoking space is usually integrated 
with injecƟng space under one facility [321]. It may imply different percepƟons of reducing harms 
for relaƟvely less risky drug consumpƟon (i.e. smoking) and concerns about an overcrowded service 
[321, 322]. However, the most recent report has shown that smoking drugs have overtaken injecƟon 
as the leading route of drug use involved in overdose deaths in the US in 2022, which suggested a 
transiƟon from injecƟon heroin to smoking illegally manufactured fentanyls (IMFs) [323]. A similar 
trend has been observed in BriƟsh Columbia, Canada, where inhalaƟon overtook injecƟon in 2017, 
and most opioid overdose deaths are now being caused by smoking [324, 325]. In Scotland, it is well 
understood that overdose deaths are strongly associated with injecƟng heroin [36, 326], and efforts 
have been made to encourage PWID to smoking or snorƟng heroin by providing foil since 2014 [327]. 
Despite the percepƟons that inhalaƟon is less risky than injecƟon, the preference for non-injecƟng 
space reported in the current study should not be ignored, especially with fast-growing literature 
suggesƟng a shiŌ of drug consumpƟon behaviours worldwide and its underesƟmated harms [323, 
325, 328, 329]. To be noƟced, in Scotland, a significant growing number of people reported cocaine 
use between 2021-2023 compared to other prevalent drug types (although heroin is sƟll in 
dominance), with smoking accounƟng for a large proporƟon [306].  

ParƟcipants also exhibited preference for SDCFs that offers a drug checking service over those that 
do not. Several studies have been conducted to understand stakeholders’ percepƟons, potenƟal 
advantages and challenges regarding designing and implemenƟng community-based drug checking 
services in Scotland [330-333]. The most favoured model for drug checking service is integraƟon 
into the third sector (not-for-profit), with others indicaƟng a preference for drug checking 
embedded with SDCFs or mobile vans, and the least preferred model being the NHS substance 
treatment [332]. The current DCE study also aƩempts to understand the preference towards SDCFs’ 
locaƟon, but the sample size is too small to draw a conclusion. Even so, it would appear to make 
sense that potenƟal service users would feel less sƟgmaƟsed and more willing to use drug checking 
in the service in which they are already using drugs (i.e. SDCFs), as reflected in previous work [331]. 
In Scotland, the potenƟal benefit of implemenƟng drug checking services in the SDCFs might be that 
it could influence people’s aƩenƟon on drug contents, such as ‘street benzodiazepines’. However, 
there is sƟll uncertainty with regards to the implementaƟon strategies, for example, service users’ 
waiƟng Ɵme to get results and availability of equipment and experƟse [332].   

Lastly, parƟcipants preferred SDCFs that open 24 hours a day compared to ones that open during 
dayƟme only. The delivery of a facility on the daily basis requires financial resource and a sustainable 
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workforce. A survey conducted in 2021 revealed that Scotland has been facing significant challenges 
with staff shortages in drug and alcohol treatment services, with highest vacancy rates in 
psychological therapists (18.3%), followed by medical roles (16.4%) [334]. The shortages are 
parƟcularly related to the issues with funding and compensaƟon, lack of career development 
opportuniƟes, overwhelming caseloads within the services, and percepƟon of lack of aƩenƟon to 
staff wellbeing [334]. Some exisƟng SDCFs open with extended (or flexible) hours, while 24 hours 
operaƟons are sƟll rare (see secƟon 3.3.1). Even if feasible to run a facility 24 hours a day, careful 
consideraƟon of service users’ preferences is also required. In the current study, the subgroup 
analysis found that parƟcipants recruited from Edinburgh, when compared to those from Dundee 
and Glasgow, tended to choose a SDCF that opens during the dayƟme. This finding is explained by 
results of focus groups in Edinburgh City Council’s report that parƟcipants indicated a preference 
towards early morning opening Ɵme over 24 hours [322], which suggests several factors that may 
possibly impact on the preferences amongst PWUD, for example, drug consumpƟon behaviours can 
differ across the geographical context due to drug availability differ in the local drug markets.     

5.4.2 Strengths and limitaƟons  

This is the first DCE study, to our knowledge, to measure PWUD’s preference towards SDCFs’ service 
design. It provides useful informaƟon to decision-makers about PWUD’s perspecƟves on SDCFs 
before Glasgow pilot facility can be formally assessed and evaluated in Scotland. To complement 
previous peer-reviewed qualitaƟve studies, this DCE study staƟsƟcally quanƟfies how much 
parƟcipants value different design features of a hypotheƟcal SDCF, and allows us to understand how 
much parƟcipants are willing to trade their Ɵme for their preferred facility design features. 
Furthermore, this study incorporated peer researchers’ insights at quesƟonnaire development stage 
and obtained their assistance on data collecƟon, which have strengthened the credibility and 
authenƟcity of conducƟng research within PWUD community. For example, peer researchers 
helped to make the DCE quesƟonnaire more user friendly in terms of wording. Also, they were able 
to engage with PWUDs in a more meaningful way, through community services or on the streets, 
supported by their shared lived experience. In addiƟon to this, in-person data collecƟon by peer 
researchers meant parƟcipants were assisted, where necessary, in reading through the 
quesƟonnaire, supporƟng compleƟon by those who may not have otherwise parƟcipated.  

There are a few limitaƟons to this study. First, given the limited budget and Ɵme restricƟon of this 
PhD work, qualitaƟve data were not able to collected to assist the aƩribute selecƟon process (i.e. 
focus group, in-depth interviews, or nominal group technique are oŌen recommended in literatures 
[335]). Instead, the list of aƩributes was idenƟfied through conducƟng a literature review (secƟon 
3.3.2) and then selected through the discussions between research group and experts in the 
substance use research and pracƟce field. To address selecƟon bias, comprehensive early-stage 
preliminary work was placed on validaƟng the aƩribute selecƟon with advisory group and people 
who have lived and living experiences with drug use through emails and informal group discussion, 
i.e. by organising visits to community services and speaking to people (as detailed in secƟon 5.2.2).  

Second, even though peer researchers were involved to help with parƟcipant recruitment, the 
achieved sample size of 77 parƟcipants does not provide sufficient power to capture the preferences 
for some aƩributes (i.e. locaƟon and overnight opening Ɵme). Also, it limits the possibility of 
invesƟgaƟng the possible effects of differences in sociodemographic indicators between the sample 
populaƟon and the trade-offs between travel Ɵme and other aƩributes (i.e. space allocaƟon, 
ancillary service, and opening Ɵme).  

Third, it is possible that parƟcipant selecƟon bias affected preference. The sample populaƟon of the 
study comprises more PWUD who are relaƟvely older and in unstable living situaƟons than the 
populaƟon recorded in the Scoƫsh DAISy dataset [306], but it may adequately represent most 
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marginalised subpopulaƟons who are not registered in substance use treatment services and would 
be the priority of SDCFs.  

Fourth, a high proporƟon of parƟcipants recruited from Dundee City reported non-injecƟon routes 
of drug use (i.e. smoke/snorted: 88.9%, and oral: 48.1%), which may lead to a stronger preference 
towards inhalaƟon space in the SDCF compared to injecƟon subgroups. However, it is expected that 
PWUD use mulƟple types of drugs in their daily life, and the second and third frequently used drug 
types in Dundee were crack (55.6%) and benzodiazepines (51.9%), both of which were primarily 
consumed by inhalaƟon.  

5.4.3 ImplicaƟons for policymaking and future research 
This study provides useful informaƟon on PWUDs’ preferences towards SDCFs’ design features, and 
leaves unresolved quesƟons for future research. Unfortunately, due to the limited sample size, the 
current study cannot conclude the preferences for SDCF’s locaƟon. Further research could explore 
the acceptability of the facility locaƟon for not only the potenƟal service users, but also the people 
who may be impacted by the establishment of SDCFs, i.e. the general public. A DCE study conducted 
in Canada shows that the general public dislikes having a SDCF located in their neighbourhoods, 
with a high willingness-to-accept (WTA) value of approximately $11,500 (CAD) per person [336]. It 
suggests a set of factors that could improve public acceptability for SDCFs, for example, when SDCF 
reduces costs to the healthcare system, reduces discarded needles in the neighbourhood, 
effecƟvely prevents overdose deaths, and provides compensaƟon to residents impacted by the 
establishment of SDCFs. In Scotland, the general public expressed a higher willingness-to-pay (WTP) 
for absƟnence-based treatments rather than needle exchange or methadone maintenance (WTP 
ranged from £8.27 to £16.10), with over half of parƟcipants unwilling to pay anything for the drug 
treatments [337]. The long-standing problems with sƟgmaƟzing PWUD in society [338, 339], to 
some extent, may also explain a strong preference for peer involvement among PWUD in the current 
study.  

Second, future work should focus on SDCF’s implementaƟon and sustainment in a dynamic manner. 
This DCE study may capture a snapshot of preferences at the current Ɵme period. In the past 
decades, however, the consistently evolving service provision in SDCFs across other jurisdicƟons has 
implied a mulƟdimensional and changing drug culture, as discussed earlier. It is a challenging task 
for decision-makers to decide how SDCFs should be designed and implemented in a sustainable way 
that takes into consideraƟon service users’ shiŌing drug use behaviours over Ɵme. It may indicate 
that constant stakeholder engagement at operaƟon stages is essenƟal for ongoing facility 
implementaƟon success.  

Third, this study also highlights the necessity for future research to explore the potenƟal impact of 
SDCFs on prevenƟng harms associated not only with injecƟng drug use (e.g., overdose, wound care), 
but also with other routes of drug use (i.e. smoking, snorƟng). Furthermore, it is not known the 
costs and benefits of implemenƟng a SDCF in Scotland. In order to opƟmize the implementaƟon, 
the economic evaluaƟons incorporaƟng the findings of this DCE study might be helpful for decision-
makers to weigh the costs and benefits of different faciliƟes prior to their implementaƟon.       
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Chapter 6 Modelling the PotenƟal Cost-effecƟveness of a 
Safer Drug ConsumpƟon Facility (SDCF) in Glasgow, Scotland 
– a hypotheƟcal analysis 

6.1 IntroducƟon 

In 2016, Glasgow City Health and Social Care Partnership iniƟally sought approval for the piloƟng of 
a safer drug consumpƟon facility (SDCF) in Glasgow, Scotland [229]. Their proposal parƟcularly 
emphasised the potenƟal beneficial impact of such a facility towards the ongoing HIV outbreak 
among people who inject drugs (PWID) in public areas of Glasgow city centre [229]. It took unƟl 
September 2023, when the Lord Advocate issued a formal Statement of ProsecuƟon Policy to 
support full implementaƟon of the SDCF [53], for a pilot facility to become a reality (known as ‘The 
Thistle’ formally opened in Glasgow City in January 2025) [340]. A revised proposal was published 
in 2023, promoƟng the implementaƟon of ‘(a) SDCF alongside a number of services for the target 
populaƟon…, with pathways into longer term recovery’, slightly expanding the role of the facility 
into engaging people who use drugs (PWUD) with broader health and social care services [230].  

A similar shiŌ in aƩenƟon has also been seen across other jurisdicƟons with evolving SDCF 
implementaƟon pracƟces, as discussed in more detail in Chapter 3. The premise for SDCFs is that 
PWUD oŌen require sustained care support to address or support their mulƟple and complex needs, 
parƟcularly reflecƟng the high burden of comorbid medical condiƟons [341], social and economic 
disadvantages [342], and considerable barriers faced to accessing healthcare services, including 
sƟgma and discriminaƟon from clinical professionals [343].   

Deciding on what components of the facility are essenƟal to tackle problemaƟc drug use within 
geographical and social contexts presents significant challenges for healthcare providers, local 
authoriƟes and governments. The adopƟon and implementaƟon of SDCFs in Scotland potenƟally 
require more aƩenƟon on combaƟng the overdose epidemic and increasing service uƟlizaƟon [36, 
280]. Whilst the pilot facility was given the go-ahead in Glasgow, discussion on the possibility of 
implemenƟng SDCFs in other Scoƫsh ciƟes have already taken place, i.e. Edinburgh [322]. As 
discussed in Chapter 3, SDCFs across the globe have varying facility configuraƟons, aligning with 
differing drug use profiles and local prioriƟes [344]. Evidence also suggests mixed preferences 
towards facility design locally and internaƟonally [345, 346], which was further corroborated in the 
DCE findings reported in Chapter 5.  

The economic consideraƟon related to operaƟonal costs and outcomes (i.e. effecƟveness of 
intervenƟon) is usually a key factor that drives decision-making about whether to allocate scarce 
healthcare resources to invest in new intervenƟons [279]. To support a SDCF’s policy adopƟon, 
economic evaluaƟon can serve as a useful tool to help support a value case – by esƟmaƟng the costs 
and effecƟveness of a proposed SDCF in comparison to the alternaƟve course of acƟon (i.e. no SDCF 
available), determining whether SDCF offers beƩer health outcomes for the same or less costs and 
ensuring resource are used efficiently (as discussed in secƟon 4.3). Furthermore, incorporaƟng 
different facility configuraƟons in the evaluaƟon provides decision-makers with informaƟon about 
whether addiƟonal configuraƟons add more value in improving the service uptakes and 
correspondingly the health outcomes, how much resource is required upfront, and whether they 
are cost-effecƟve or not. Lastly, the recent closure of 10 SDCFs in Canada due to lack of funding from 
Ministry of Health has highlighted the potenƟal challenges towards supporƟng SDCFs’ sustainability 
[347].  
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According to the NaƟonal InsƟtute for Health and Care Excellence (NICE) public health guidance for 
incorporaƟng health economics [279], a review of exisƟng economic evaluaƟon (including criƟcal 
appraisal and quality assessment) should be collated and analysed to jusƟfy the necessity of 
conducƟng further economic analysis. In other words, the economic evaluaƟon is warranted if 
exisƟng economic analysis is not generalisable to the current context [279]. Thus, Chapter 2 was 
conducted to systemaƟcally review the economic evaluaƟons on the topic of drug policies, and the 
exisƟng research evidence on the SDCFs was summarised in secƟon 2.3.6.3, suggesƟng their cost-
effecƟveness in providing a range of benefits. Further jusƟficaƟon on the necessity of conducƟng a 
cost-effecƟveness analysis for introducing a SDCF in the Scoƫsh context is given in secƟon 4.3.1.  

The purpose of this chapter is to provide prior knowledge on the cost-effecƟveness of introducing 
a SDCF before it is formally evaluated in Scotland. To our knowledge, this is the first analyƟcal-
modelling-based analysis using previously published evidence to esƟmate the potenƟal cost-
effecƟveness of a hypotheƟcal SDCF compared to having no SDCF in Scotland. AddiƟonally, the 
findings of a DCE study in Chapter 5 were integrated to enable the evaluaƟon to model how cost-
effecƟveness might vary with changes in service uptakes and paƩerns of use resulƟng from different 
facility configuraƟons.   

The specific research quesƟons are:    

I. What are the potenƟal costs of implemenƟng a SDCF compared to the status quo (i.e. no 
SDCF available) in Glasgow?   

II. What are the potenƟal benefits/effecƟveness of the SDCF in terms of prevenƟng overdose 
deaths, increasing referral uptakes to long-term treatment engagement, and increasing life 
expectancy of PWUD?   

III. What are the incremental costs and effecƟveness of the SDCF compared to status quo (i.e. 
no SDCF available)?   

IV. What are the potenƟal costs and effecƟveness of different scenarios of SDCF configuraƟons? 

6.2 Methods 

6.2.1 Guidelines for study design and reporƟng  

This study was prepared and reported in accordance with the Consolidated Health Economic 
EvaluaƟon ReporƟng Standards (CHEERS) [348] and the good pracƟce guidelines in decision-
analyƟcal modelling [349]. The framework of developing decision-analyƟcal modelling was 
recommended under three key themes: 1) determining the scope and mathemaƟcal structure of 
the model; 2) data idenƟficaƟon methods and how uncertainty should be addressed; and 3) internal 
and external consistency (e.g., relates to the combinaƟon of model structure, assumpƟon and data 
inputs) [349]. 

6.2.2 Study design  

A cost-effecƟveness analysis was conducted to esƟmate the costs and effects of implemenƟng a 
SDCF versus the status quo (i.e. no SDCF available) in Glasgow City. It was designed as a hypotheƟcal 
study because there are no data on SDCF available in the Scoƫsh context, so previously published 
literature and other relevant Scoƫsh date were the main source of developing decision analyƟcal 
models and input parameters.  

A decision analyƟcal model were developed to simulate a cohort of the populaƟon who aƩended 
SDCF to use drugs over a 1 year Ɵme horizon, and could then referred to medicaƟon-assisted 
treatment (MAT) for long-term recovery, in comparison to the status quo (see secƟon 6.2.4 for more 
details on model structure). MAT refers to the use of medicaƟon (e.g., methadone or buprenorphine) 
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alongside psychological and social support that is responsible for the delivery of recovery-oriented 
care [350].  

The study populaƟon was PWUD, including those who take injecƟon and/or non-injecƟon routes. 
Glasgow City was defined as the seƫng where hypotheƟcal SDCF would be located, as its drug death 
rate was recorded highest among other major Scoƫsh ciƟes (at 44.6 per 100,000 populaƟon) [36].  

The NaƟonal Health Service (NHS) perspecƟve was used to calculate costs, quality-adjusted life-
years (QALYs), life-year saved (LYs), and incremental cost-effecƟveness raƟos (ICERs) associated with 
each alternaƟve. Taking an NHS perspecƟve in cost-effecƟveness analysis means that the evaluaƟon 
includes only the costs and outcomes relevant to NHS Scotland, with a specific focus on informing 
the decision-making for publicly funded healthcare in the Scoƫsh context. An incremental cost of 
less than £20,000-£30,000/QALY was considered as an cost-effecƟve use of NHS resources because 
this is the willingness to pay threshold used by NICE, indicaƟng that intervenƟons below this 
threshold are generally seen as offering good value for money within a fixed NHS budget [351].  

As discussed in secƟon 4.3.2, taking a NHS perspecƟve is considered sufficient to reflect the current 
available evidence, with the purpose of providing preliminary informaƟon on the potenƟal costs 
and outcomes before the SDCF is formally evaluated in the ongoing natural experiment in Scotland 
[352]. This iniƟal evaluaƟon can provide early esƟmates of costs and outcomes, idenƟfy data gaps, 
incorporate stakeholder preferences, and simulate potenƟal pathways of impact, helping to target 
the subsequent natural experiment beƩer, make it more methodologically robust, and inform key 
factors that should be closely monitored during the evaluaƟon stage. The choice of outcome 
measures in 1-year Ɵme horizon reflects the policy prioriƟse to reduce drug-related deaths and 
related emergency healthcare service in Scotland. In lifeƟme model, using QALYs as outcome 
measure reflected the changes in health-related quality of life and survival, and incorporated 
potenƟal outcomes that haven not yet been considered in previous studies, e.g., health benefits of 
taking MAT, avoid coldness and unhygienic environment. However, it sƟll might be limited to capture 
many of the important non-health benefits of using a SDCF, for example reduced sƟgma, improved 
feelings of safety and social wellbeing that are important to Scoƫsh PWUD (as discussed in Chapter 
2 and 3). Nevertheless, the selecƟon of primary outcomes and perspecƟve reflects a policy-relevant 
prioriƟes and data availability, and it remains directly applicable to inform decision-making in the 
Scoƫsh policy context.  

The model is split into a short-term decision tree to sƟmulate individuals’ aƩendance in SDCF over 
1 year, followed by a longer-term Markov model to esƟmate referrals to MAT and lifeƟme mortality 
and quality of life outcomes. Thus, outcomes were measured in short term model for 1 year and 
then extrapolated over the lifeƟme for all individuals acƟve in the model over a 64-year Ɵme horizon 
(up to the Ɵme most individuals in the populaƟon had died). LifeƟme outcomes were discounted at 
3.5% annually, which means that the costs and benefits occurring in the future are given less weigh 
than those occurring in the present, in line with NICE recommendaƟons [351]. Costs were valued at 
2025 price in GBP Sterling (£). The following secƟons detail the design of the model and model 
inputs for the treatment effects, quality of life and costs. 

6.2.3 Defining the intervenƟon arm   

The intervenƟon was to provide a SDCF compared to the current pracƟce – ‘no SDCF available’. As 
discussed earlier in Chapter 3, various types of SDCF service models have been implemented across 
the world. This study used a stand-alone SDCF (as described in secƟon 3.3.1.1) as the standard 
service model to esƟmate its cost-effecƟveness for two reasons: 1) it is the most common model 
adopted worldwide, the Glasgow pilot facility has adopted a stand-alone service model and it is the 
most likely model to be used in other UK city contexts [230], and 2) exisƟng evidence in relaƟon to 
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the effecƟveness of SDCF pertains to stand-alone models (referred to standard SDCF model 
hereaŌer; details in SDCF effecƟveness in secƟon 3.3.4).  

The comparator ‘no SDCF available’ used in this analysis was the current pracƟce of care in Scotland, 
defined as the absence of a legally sancƟoned SDCF. It was selected because it accurately reflects 
the current legal and service delivery context in Scotland, where the implementaƟon of a SDCF 
represents the policy change. Using this comparator allows the analysis to calculate the incremental 
costs and outcomes to the introducƟon of a SDCF over the current pracƟce of care, providing useful 
informaƟon to decision-makers considering the iniƟal service adopƟon. In addiƟon to the base-case, 
an alternaƟve SDCF service model was further examined in the scenario analyses, incorporaƟng 
findings of potenƟal service users’ preferences in the Scoƫsh context from Chapter 5 (referred to 
as opƟmal SDCF model thereaŌer). This comparator was designed to capture a preferred service 
configuraƟon that are idenƟfied in Chapter 5 and are expected to impact service uptake and 
treatment outcomes. IncorporaƟng the ‘opƟmal’ SDCF model allows the evaluaƟon of whether and 
what extend a preference-informed service model add addiƟonal value compared to standard SDCF 
model. This is highly relevant in the Scoƫsh context, where maximising engagement among PWUD 
is vital in achieving reducƟon in harms [280]. 

Two alternaƟve service models are compared in Table 43. The standard SDCF model was defined 
based on exisƟng models of SDCF, such as a facility that opens 12 hours per day and 7 days per week 
and accommodated 8 booths for service users to use illicit drugs. Without available data suggesƟng 
how people would use the facility in Glasgow, this study made an assumpƟon that SDCF has a 
capacity of serving 1 person per hour on average. Based on previous studies, annual visits to 
Canadian ‘Insite’ were numbered 243,701, indicaƟng 3 visits per hour [243,701 𝑣𝑖𝑠𝑖𝑡𝑠/(365 𝑑𝑎𝑦𝑠 ×

18 𝑜𝑝𝑒𝑛𝑖𝑛𝑔 ℎ𝑜𝑢𝑟𝑠 × 12 𝑏𝑜𝑜𝑡ℎ𝑠) ] [353]. SDCF staff included medical doctors, nurses, social care 
workers, and peer workers.  

As per the regulaƟons in exisƟng SDCFs (see secƟon 3.3.2.2), it is assumed that the model would 
align with these, including that individuals who were on drug treatments were not allowed to use 
SDCF, as overdose deaths were found to be highly correlated with the Ɵme periods of discharge 
from community or inpaƟent drug treatment [281].  

The alternaƟve ‘opƟmal’ SDCF model design shared some similariƟes with the standard model, but 
provided a longer opening Ɵme (i.e. 24 hours) with a larger capacity of serving more service users 
per day, and also provided drug-checking services on-site – which were the key features idenƟfied 
in the DCE in Chapter 5 as preferred by current Scoƫsh PWUD. 

 Table 43. Comparison of two alternaƟve SDCF service models 

 Standard SDCF model OpƟmal SDCF model 
Number of spaces   8 booths 
Opening hours 9am – 9pm, 7 days per week 24 hours, 7 days per week 
Capacity  Each user stays in facility for 1 hour one average.  
Staffing  Medical, nursing, social care and peer support staff. 
Rules and regulaƟons  Individuals who on drug treatments were not able to use SDCF. 
Ancillary services Not available Drug checking service 

6.2.4 Model structure 

A short term, and lifeƟme model was developed in MicrosoŌ Excel™ (MicrosoŌ CorporaƟon, 
Redmond, WA, USA), as shown in Figure 6. TransiƟon branches in the decision tree and states in the 
Markov model were defined and are further explained in Appendix 6.1.  

The short-term analysis used a Ɵme horizon of one year, with a decision tree structure to map the 
immediate costs and outcomes (i.e. overdose and related use of emergency service), allowing for a 
clear comparison of short-term costs and immediate health outcomes between the SDCF and no 
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SDCF alternaƟves. A one-year Ɵme horizon was selected for the decision tree because it 
corresponded with the way exisƟng trial data (mostly observaƟonal studies from Canada and 
Australia, see secƟon 3.3.4) reported outcomes on an annual basis, and enables capture of the 
immediate short term indicators – overdose and reduced hospital emergency service use.  

Figure 6 illustrates the two alternaƟves and decision tree pathways. The intervenƟon arm was SDCF 
available (B1), which was compared to the status quo of having no SDCF (B2). In either arm, they 
both led to three potenƟal outcomes for PWUDs: no overdose (alive), non-fatal overdose (alive), 
and fatal overdose (dead), and incorporaƟng varying degrees of users’ engagement levels in the 
treatment arm – frequent use (C1), infrequent use (C2), and no use (C3) that potenƟally impacted 
the probabiliƟes of three outcomes compared to status quo. Frequent use was defined as weekly 
aƩendance at SDCF (i.e. ≥ 1 visit per week); infrequent use was defined as less than one visit per 
week (i.e. ˂ 1 visit per week). Previous studies demonstrated that frequent use of SDCF was 
posiƟvely associated with iniƟaƟon of MAT compared to infrequent use [262], but not associated 
with fatal and non-fatal overdoses compared to either infrequent use or no use [258]. Individuals 
who survived at the end of a one-year Ɵme horizon transiƟon into the long-term Markov model.  

The Markov model simulated individuals’ movement during a one-year cycle between four health 
states: recovery in MAT (M1), conƟnued use of drugs either in SDCF or elsewhere (M2), cessaƟon 
(M3), and death (M4). Individuals who leŌ the decision tree and took up a referral entered M1 state, 
and those who did not take a referral entered M2 state, thereby two states had different transiƟon 
probabiliƟes to cessaƟon and death. Those who stayed in M1 can drop out of treatments and 
relapse to conƟnually use illicit drugs (M2), and also those who were in cessaƟon can relapse to use 
illicit drugs (M2). In addiƟon, individuals can stay in M1-3 for a period of Ɵme unƟl they move to the 
next state. Of note, people who uptake MAT (M1) were assumed to no longer use any illicit drugs 
during the treatment episodes (thus, they were not able to use SDCF), and those who were relapsed 
(M2) can no longer move back to MAT (M1).   
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Note: SDCF=supervised drug consumpƟon facility;  
          M1=recovery in medicine-assisted treatment (MAT);  
          M2=conƟnue use illicit drugs in SDCF or elsewhere.  
Figure 6. Model structure: a short-term decision tree followed by the long-term Markov model
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6.2.5 Modelling the treatment effects 

Table 44-47 present input parameters and their ranges for probabilisƟc sensiƟvity analysis (PSA). 
Parameters were idenƟfied and selected from mulƟple sources. The priority was given to Scoƫsh-
specific data sources to ensure contextual relevance, such as open datasets available from Public 
Health Scotland and staƟsƟcal reports from the Scoƫsh Government [36, 243, 255, 306, 351, 354-
379], as well as the result of the DCE study in Chapter 5. Where naƟonal data was unavailable, 
evidence from peer-reviewed literature idenƟfied in Chapter 2-4 was used to obtain robust 
esƟmates. In the absence of either, internaƟonal studies were used, e.g., the USA, although the 
potenƟal limitaƟons in transferability were acknowledged. To enhance the validity of the final 
parameter set, all parameters were cross-checked for internal consistency and coherence with other 
selected input data and exisƟng evidence. A detailed jusƟficaƟon for parameter selecƟon is 
provided in Appendix 6.2.  

There is usually uncertainty associated with input parameter values of an economic model, which 
may have been derived from source studies. As such, PSA was undertaken to reflect the uncertainty 
in model parameters and to provide decision makers with a more robust basis for interpreƟng the 
cost-effecƟveness results [380]. It strengthens the transparency and credibility of the evaluaƟon by 
explicitly showing the level of confidence in the output of the analysis, which may have been derived 
from selected sources. Details of how the PSA was conducted for this study are provided in secƟon 
6.2.9.  

The baseline model began at the age of 36 years, the median age of PWUD was recorded in the 
Drug and Alcohol InformaƟon System (DAISy) in 2022/23 in Scotland [306] (see Table 44). Age 
distribuƟon of the populaƟon of PWUDs in Scotland was reported right-skewed in mulƟple datasets 
as an aging cohort of populaƟon [306, 320], thus median age was considered appropriate to use in 
the current analysis. DAISy included a broader group of people who took non-injecƟon routes, 
making it a representaƟve reflecƟon of the focused populaƟon. In addiƟon, Scotland’s drug deaths 
were recorded highest in the age group of 35-54 in 2023 [36], which further supported that a 
median age of 36 years was appropriate for reflecƟng the populaƟon at risk. The probability of an 
individual dying at any given age was derived from the 2025 UK NaƟonal Life Table [370]. 

6.2.5.1 TransiƟon probability in decision tree  
Without available data related to service users’ engagement levels in Glasgow, for the standard SDCF 
model, the assumpƟon was made based on the findings from a naƟonal bio-behavioural survey 
conducted in Scotland, suggesƟng that 83.0% (179/216) of PWID were willing to use a SDCF in 
Glasgow city centre [243] (Table 44). Further calculaƟons on the proporƟons of frequent and 
infrequent users were based on previous published observaƟonal studies [190, 247, 250] that 
showed around 25.0-29.0% of individuals frequently used SDCF for all or most of their injecƟons. To 
make a conservaƟve esƟmate, the proporƟon of frequent users was 20.75% by using the lowest 
esƟmate point (83.0%×25.0%), and the remaining proporƟon of infrequent users and non-users 
would be 62.25% and 17.0%, respecƟvely. For the opƟmal SDCF model, the proporƟon of frequent 
use was derived from the DCE findings that 26.0% of individuals always choose to use a SDCF model 
no maƩer how it was designed, 1.3% of individuals who never chose to use a SDCF model, and the 
rest of individuals were assumed to be of infrequent use (see secƟon 5.3.3).  

A Ɵme series study conducted in Canada showed that the overdose death rate in the 500 meters 
radium decreased by 35.0% aŌer the opening of ‘Insite’, from 253.8 to 165.1 deaths per 100,000 
populaƟon (p=0.048), and 9.3% reducƟon beyond the 500 meters radium (p=0.49) [255]. This study 
was considered the most realisƟc esƟmaƟon because of its robust research design compared to 
other studies, represenƟng 1) a long period of observaƟonal Ɵme between 2001 and 2005; 2) the 
control group was an area of the city with similar drug prevalence; 3) the effect size of 500 meters 
radiaƟon was measured according to the observaƟon of approximately 70.0% service users lived in 
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such geographical scope. A more detailed discussion related to facility effecƟveness was provided 
in secƟon 3.3.4. The prevalence of non-fatal overdose was derived from a systemaƟc review and 
meta-analysis that assessed a total of 67 studies, indicaƟng a 26.0% probability of non-fatal 
overdose among PWUD [356]. The current study assumed idenƟcal probabiliƟes of fatal overdose, 
non-fatal overdose, and no overdose across treatment and control arms, assuming inherent risks at 
each Ɵme individuals use drugs.  

The proporƟon of emergency overdose services (i.e. naloxone provision, ambulance call-out, A&E 
visit, and hospitalisaƟon) and treatment referral uptakes were derived from a 5-year clinical trial on 
Sydney ‘MSIC’ [363]. The proporƟons related to the status quo (i.e. no SDCF) were esƟmated based 
on previous peer-reviewed studies and published Scoƫsh data. For example, the joint probability 
of overdose required ambulance call-out was calculated based on a UK study related to naloxone 
distribuƟon that mulƟplied the proporƟon of witnessed overdose (0.85, 95%CI: 0.32-0.94) and the 
proporƟon who called an ambulance (0.60, 95%CI: 0.30-0.80) [364]. The proporƟons of A&E visits 
and hospitalisaƟon were calculated based on the published data from Public Health Scotland [366, 
371]. The referral uptake of drug treatment was unavailable, thus assumpƟon was made based on 
the percentage of referral PWUD to smoking cessaƟon services in the DAISy dataset [306].  

Table 44. Model input parameters – transiƟon probability in decision tree  

Input parameter  Base case  

DistribuƟonal parameters 
for probabilisƟc sensiƟvity 
analysis* Source  

Median age of PWUD 36  [306] 
Drug-death rate in Glasgow City  44.6 per 

100,000 people  
Beta: 1272.0, 2851218.0 [36] 

Age-specific mortality rate in the UK   [370] 
 
TransiƟon probability in decision tree 

   

Treatment arm: SDCF available     
    ProporƟon of being frequent use_standard 20.75% Beta: 14.21, 20.03  Calculated, 

based on 
[243] 

    ProporƟon of being infrequent use_standard 62.25% Beta: 14.21, 20.03 
    ProporƟon of being no use_standard  17.0% Beta: 20.58, 100.48 
    ProporƟon of being frequent use_opƟmal  26.0% Beta: 18.24, 51.91 Calculated 

based on 
Chapter 5 

    ProporƟon of being infrequent use_opƟmal 1.30% Beta: 24.66, 1872.42 
    ProporƟon of being no use_opƟmal  72.70% Beta: 6.10, 2.29 

Drug-death rate reducƟon within 500     
meters of SDCF  

35.00% Beta: 3.33, 6.18  [255] 
 
[255] 
 

Drug-death reducƟon beyond 500  
meters of SDCF 

0%  

Prevalence of non-fatal overdose  
among PWUD 

26% Beta: 213.27, 606.98 [356] 

ProporƟon of overdose required  
ambulance run in SDCF 

0.79% Beta: 92.0, 11640.0 [363] 

ProporƟon of overdose required A&E  
visit in SDCF 

0.79% Beta: 92.0, 11640.0 [363] 

ProporƟon of overdose required  
hospitalisaƟon in SDCF 

0.79% Beta: 92.0, 11640.0 [363] 

    Percentage of MAT referral uptake 16.00% Beta: 21.0, 109.0 [368] 
Status quo: no SDCF      

ProporƟon of overdose required  
ambulance call-out  

9.60% Beta: 22.50, 211.91 [364] 

ProporƟon of overdose required A&E  
visit  

6.50% Beta: 915.0, 13185.0  [366, 371] 

ProporƟon of overdose required  
hospitalisaƟon 

1.50% Beta: 123.0, 7877.0  [372] 

    Percentage of MAT referral uptake  8.80%  AssumpƟon, 
based on 
[306]  

*DistribuƟonal parameters –  Beta: alpha, beta; lognormal: log of mean, standard error; Gamma: alpha, lambda.  
PWUD: people who use drugs; SDCF: safer drug consumpƟon facility; MAT: medicine assisted treatment. 
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6.2.5.2 TransiƟon probability in Markov model  
Limited evidence was found related to drug cessaƟon (Table 45). A cohort study examined the long-
term cessaƟon (5 years absƟnence) among 794 paƟents with a history of injecƟng drug use 
presenƟng in primary care in the City of Edinburgh, Scotland, between 1980 and 2007, suggesƟng 
a gradually increasing probability of achieving cessaƟon while receiving opioid subsƟtuƟon 
treatment [362]. This finding was consistent with previous studies that state cessaƟon was posiƟvely 
associated with a longer duraƟon of drug treatment [381]. Untreated natural recovery from 
problemaƟc drug use was affected by mulƟple factors, such as age, social environment, and 
personal moƟvaƟon [357, 382, 383]. The probability of natural recovery from problemaƟc drug use 
ranged from 5% (cocaine dependence) to 55% (cannabis dependence) [384-386]. It was unknown 
how well the findings from these studies could be reflecƟng the natural recovery in reality, especially 
since polydrug use became prevalent, thus a conservaƟve esƟmaƟon of 22% per annum (opioid 
dependence) was used in the current study. Meanwhile, there is a probability that individuals 
experience relapse, and move between cessaƟon and drug use in the model. A large American 
cohort study showed that the probability of relapse to conƟnued use of drugs was 39.2 per 100 
person-year during a 12-year follow-up [377]. Overdose-caused mortality rates while receiving MAT 
and untreated were derived from a systemaƟc review and meta-analysis [365]. 

Table 45. Model input parameters – transiƟon probability in Markov model 

Input parameter  Base case  

DistribuƟonal parameters 
for probabilisƟc sensiƟvity 
analysis* Source  

 
TransiƟon probability in Markov model  

   

    RetenƟon rate in MAT 75% Beta: 6.0, 2.0  [373] 
    Hazard raƟos of cessaƟon in MAT    
        Year 1 0.73 Lognormal: 0.52, 0.04 [362] 
        Year 2 to 10 0.89 Lognormal: 0.59, 0.12 
        Year 11 to 15 0.95 Lognormal: 0.61, 0.12 
        Year 16 and over  0.91 Lognormal: 0.60, 0.12  

Probability of natural recovery  
(cessaƟon without MAT) 

22.0% Beta: 19.0, 68.0  [357] 

    Probability of relapse  0.324 Beta: 17.0, 35.0  [377] 
    Drug-death rate while receiving MAT 0.0024 Beta: 138.0, 57278.0  [365] 
    Drug-death rate while untreated  0.0240 Beta: 42.0, 1717.0  [365] 
*DistribuƟonal parameters –  Beta: alpha, beta; lognormal: log of mean, standard error; Gamma: alpha, lambda.  
MAT: medicine assisted treatment. 

6.2.6 UƟliƟes 

Quality of adjusted life years (QALYs) was calculated to measure the health outcomes (Table 46). The 
uƟlity value (defined as a numerical measure of an individual’s quality of life associated with a 
specific health condiƟon) of a current drug user was adopted from a large sample size study 
(n=2,898) in Scotland that the median age of populaƟon was 34 years old (IQR: 29-39), with an 
esƟmated uƟlity value of 0.73 based on the EQ-5D quesƟonnaire [367]. The study result was very 
similar to previous published internaƟonal literature, with reported values ranging from 0.67 to 0.80 
[359, 379, 387-389]. Improvement in uƟlity for those who took drug treatment and were in recovery 
was 6.5% [359]. Individuals who achieved long-term cessaƟon were assumed to have a uƟlity value 
that was equal to the general populaƟon [354], and those who experienced overdose were assumed 
to have a uƟlity value of 0.68 compared to those who did not overdose in the last 12 months [379]. 
Individuals who did not experience any overdose events were assumed to maintain a uƟlity value 
at 0.73. So far, the benefits of using SDCF for people to use drugs in a warm, clean, and safe space 
were not quanƟfied by any studies (as discussed in secƟon 3.3.4), thus incorporaƟng such treatment 
effect was hypotheƟcally based on a cross-secƟonal survey conducted in London (the UK), 
suggesƟng one-year homelessness was associated with a loss of 0.117 QALYs [355], thereby 
individuals who use drugs in public areas were assumed to have a uƟlity value of 0.613 (0.73-0.117). 
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Table 46. Model input parameters – uƟlity values  

Input parameter  Base case  

DistribuƟonal parameters 
for probabilisƟc sensiƟvity 
analysis* Source  

 
UƟlity values  

   

MAT users  0.777 Beta: 4.79, 1.37  Calculated, 
based on 
[359] 

CessaƟon  0.900 Beta: 54.42, 6.05 [354] 
    Non-fatal overdose 0.680 Beta: 6.08, 2.86  [379] 

[367]     Did not have overdose  0.730 Beta: 8.48, 3.14 
    Use drugs in SDCF 0.730 Beta: 8.48, 3.14 [367] 

Use drugs in public areas 0.633 Beta: 8.54, 4.95 AssumpƟon 
[355] 

*DistribuƟonal parameters –  Beta: alpha, beta; lognormal: log of mean, standard error; Gamma: alpha, lambda.  
SDCF: safer drug consumpƟon facility; MAT: medicine assisted treatment. 

6.2.7 Cost parameters 
Variable costs of implemenƟng a SDCF included staff salary for speciality clinicians, psychiatric 
consultants specialised in substance use, nurses, peer workers, sterile equipment for drug use, and 
drug checking service; and the costs associated with emergency services for overdoses, including 
naloxone, ambulance call-out, A&E visit, and hospitalisaƟon (Table 47).  

Table 47. Model input parameters – costs and resource use  

Input parameters 
Base case  
(unit cost) Resource use  

DistribuƟonal parameters 
for probabilisƟc 
sensiƟvity analysis*  Source  

Staff salary      
    Specialty clinicians  £31.6 per hour  1.0  Gamma: 25.0, 0.04  [375, 376] 

Psychiatric consultant  
(substance use specialised) 

£54.9 per hour  1.0 Gamma: 25.0, 0.04 

    Nurse £26.3 per hour  1.0  Gamma: 25.0, 0.04 
    Peer workers  £12.6 per hour  1.0  Gamma: 25.0, 0.04 
     
Sterile equipment for drug use  £3.4 per needle  1.0  Gamma: 25.0, 0.13 Calculated, 

based on 
[361] 

Drug checking service £393.5 per sample  1.0  Gamma: 25.0, 15.74  Calculated, 
based on 
[358] 

Emergency services for overdoses 
    Naloxone (Prenoxad®)  £27.72 per kit  1.0   [390] 
    Ambulance call-out  £254 per run  1.0  Gamma: 25.0, 10.16 [360] 
    A&E visit £267 per visit   Gamma: 25.0, 10.68  Calculated, 

based on 
[372, 374] 

    HospitalisaƟon £5,952 per night  2.0  Gamma: 25.0, 238.08 

Annual cost of MAT £6,306 per person  1.0 Gamma: 25.0, 252.25  Calculated, 
based on 
[378] 

Modelling parameters  
    Cycle length 1 year    
    Annual discount rate 3.5%   [351] 

*DistribuƟonal parameters –  Beta: alpha, beta; lognormal: log of mean, standard error; Gamma: alpha, lambda.  
MAT: medicine assisted treatment. 

Naloxone and the associated price were based on the naloxone (Prenoxad®) 1mg/ml pre-filled 
syringes for injecƟon [390]. Staff salary was derived from the ScoƩland NHS staff pay 2025 [375, 
376]. Cost per A&E visit for drug-related overdose were calculated based on Scoƫsh health service 
costs data [374], and the cost per ambulance call-out was derived from the Unit Costs of Health and 
Social Care [360]. The unit cost per hospitalisaƟon stay was derived using ‘top-down’ cosƟng 
approach based on Scoƫsh health service costs data [360], by dividing the total annual hospital 
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expenditure by the total annual length of hospitalisaƟon stays. This approach can provide a higher 
esƟmate compared to paƟent-level (‘boƩom-up’) cosƟng approach, because it tended to include 
indirect costs, e.g., management, capital, and support services onto the paƟent acƟvity. 
Consequently, a higher unit cost may increase the contribuƟon of inpaƟent uƟlisaƟon to total costs, 
and the incremental cost would be more sensiƟve to this parameter, potenƟally making the SDCF 
appear more cost-effecƟve.  

Other costs were adopted from published peer-reviewed cosƟng studies, including sterile needles 
and syringes [361], drug checking service cost [358], and the annual cost of MAT [378]. All costs 
were adjusted to 2025 price in GBP Sterling (£).   

6.2.8 Cost-effecƟveness analyses 
In the base case analysis, the point esƟmate of each input parameter value was used. The short-
term costs and effecƟveness were esƟmated by mapping out all possible pathways that a 
hypotheƟcal cohort could experience following the aƩendance of a SDCF over 1 year, in comparison 
to the status quo (i.e. no SDCF available). Each branch of the three represented a potenƟal outcome, 
with probabiliƟes assigned to reflect the likelihood of each event occurring. Costs were aƩached to 
the resource use associated with each branch, while effecƟveness was expressed as probability of 
drug-related death and QALYs. The expected costs and outcomes of each intervenƟon were then 
calculated by mulƟplying the costs and effecƟveness of each branch by their corresponding 
probabiliƟes and summing across all possible pathways. This gave an overall expected costs and 
effecƟveness for each intervenƟon opƟon, which can then be compared to esƟmate the incremental 
cost-effecƟveness raƟo (ICER).  

The total lifeƟme costs and effecƟveness were esƟmated by simulaƟng a hypotheƟcal cohort as it 
transiƟoned between defined four health states over Ɵme. For each cycle, individuals occurred the 
relevant costs (e.g., intervenƟon, or healthcare uƟlisaƟon) and health outcomes associated with the 
transiƟon state they occupied. These values were then calculated across all cycles to esƟmate the 
total lifeƟme costs and LYs. QALYs were subsequently derived from the uƟlity values assigned to 
each state, capturing both survival and health-related quality of life. A lifeƟme horizon of 64 years 
with a yearly cycle length was used, and a half-cycle correcƟon was applied.  

Scenario analyses were then conducted to understand the potenƟal cost-effecƟveness of a different 
SDCF configuraƟon (i.e. opƟmal SDCF model) compared to the status quo (i.e. no SDCF available). 
In addiƟon, by hypothesising a potenƟal service usage of SDCF per annum, the changes in the 
number of overdose deaths, emergency services for overdoses (i.e. ambulance call-out, A&E visits, 
and hospitalisaƟon) and their associated costs were calculated.  

6.2.9 ProbabilisƟc sensiƟvity analysis  
To understand the effects of uncertainty around the input parameters, cost-effecƟveness results 
were further assessed in the PSA, using Monte Carlo simulaƟon to random sample input parameters 
1,000 Ɵmes [380]. In the analysis, input parameters were sampled according to their distribuƟonal 
assumpƟons, for example, gamma distribuƟon for costs, beta distribuƟon for probabiliƟes or 
uƟliƟes, and lognormal distribuƟon for relaƟve risks (as shown in Table 44-47). ParƟcularly, gamma 
distribuƟon was applied to cost parameters, as costs are non-negaƟve and typically right-skewed, 
making the gamma distribuƟon well-suited to capture their variability. Beta distribuƟon was used 
for probabiliƟes and uƟlity because these parameters are bounded between 0 and 1, which aligns 
with the properƟes of the beta distribuƟon. Lognormal distribuƟon was employed for relaƟve risks 
and rate raƟos, as these parameters are strictly posiƟve, meaning the log transformaƟon produces 
a symmetric distribuƟon that is staƟsƟcally appropriate.  
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The parameter distribuƟons were esƟmated based on the mean, standard error, or reported 95% 
confidence intervals (CIs) when available, to ensure that uncertainty reflected the strength of the 
evidence from source studies. Where standard error or 95% CIs were not reported, it was assumed 
to equal 20% of the mean value of the parameter [380]. This is commonly applied in cost-
effecƟveness analysis to represent uncertainty while in the absence of data, to capture the potenƟal 
variability in parameter esƟmates [391]. The results were visualised on cost-effecƟveness planes to 
illustrate how uncertainty in individual parameter impact model outcomes, and decision 
uncertainty was then presented by the cost-effecƟveness acceptability curve (CEAC), showing the 
probability of cost-effecƟveness as a funcƟon of the willingness to pay for an addiƟonal QALY.  

One-way sensiƟvity analysis is another useful method to understand the impact of input parameters 
on the ICER, however, limited by varying a single parameter while making all others constant at a 
Ɵme [380]. Given the limited data availability and necessary reliance on various data assumpƟons, 
PSA was considered a beƩer choice to capture the joint uncertainty of all parameters simultaneously. 
It is considered as the ‘gold standard’ for uncertainty analysis in decision modelling for health 
economic evaluaƟon by providing a more informaƟve informaƟon for decision-making, i.e., 
probability of SDCF being costs-effecƟveness rather than a series of isolated point esƟmates [380].  

6.3 Results  

6.3.1 Base case analyses  

6.3.1.1 Short-term model 
The analyses were conducted in MicrosoŌ Excel™ (MicrosoŌ CorporaƟon, Redmond, WA, USA). 
Study results are summarised in Table 48-50, and detailed calculaƟon breakdown is provided in 
Appendix 6.3.  

In Table 48, the esƟmated annual drug death rate was 31.6 per 100,000 people when implemenƟng 
a SDCF in Glasgow, which represented a reducƟon of 13.0 (a 29% risk reducƟon) in comparison to 
the status quo (i.e. no SDCF). The total QALYs were esƟmated to be 0.71 for SDCF users compared 
to 0.66 for individuals who do not use the SDCF, respecƟvely. It suggested a slight improvement in 
quality of life for SDCF service users because of the reduced probability of overdoses and avoided 
use of drugs in public areas. The cost of implemenƟng a SDCF was £126.2 per person per visit, 
including variable costs (i.e. staff salary and sterile equipment for drug use) and emergency service 
costs (i.e. naloxone, ambulance call-out, A&E visit, and hospitalisaƟon), compared to costs of having 
no SDCF at £59.2 per person per visit. Overall, the implementaƟon of SDCF reduced the probability 
of drug deaths and provided a greater quality of life for service users (0.05 QALY gained) at an 
incremental cost of £67.0 compared to the status quo (i.e. no SDCF), predicƟng an incremental cost-
effecƟveness raƟo (ICER) at £517,399 per death avoid or £1,378 per QALY gained within a 1-year 
Ɵme horizon. At a willingness-to-pay (WTP) threshold of 20,000-30,000/QALY [351], the SDCF was 
considered highly cost-effecƟve compared to status quo. According to the value of prevented fatality 
(VPF), the societal willingness to pay to avoid one death was reported to be £2.5 million in the UK, 
suggesƟng SDCF represented good value for money in terms of lives saved [392].   

Table 48. Base case results – short-term model 

 SDCF available  Status quo  Incremental (∆) 
Short-term health outcomes    
    Probability of drug death, per 100,000 populaƟon  31.6 44.6  -13.0  
    UƟlity values, QALYs 0.71 0.66 0.05 
Total shot-term cost, per person  £126.2   £59.2 £67.0 
    
Short-term ICERs £517,399 per death avoid 

£1,378 per QALY gained 
SDCF: supervised drug consumpƟon facility; QALYs: Quality-adjusted life years; ICERs: incremental cost effecƟveness raƟos; LYs: life-
year saved. 



118 

 

6.3.1.2 LifeƟme model 
In the lifeƟme model, the referral benefits of frequently aƩending SDCF were incorporated, 
assuming service users would be more likely to iniƟate drug treatments (i.e. MAT), which may have 
posiƟve effects on drug-related overdose deaths (Table 49).  

Results show that the total lifeƟme cost of implemenƟng a SDCF (£3,842, 95%CI: 805 to 83,376) was 
higher than the status quo (£1,664, 95%CI: 143 to 36,809), corresponding to an incremental 
esƟmated lifeƟme cost of £2,178 (-668 to 55,126) at a 3.5% discount rate. The esƟmated lifeƟme 
LYs of implemenƟng a SDCF (34.8 LYs, 27.8 to 45.0) was also higher than the status quo (33.5 LYs, 
25.5 to 39.7), suggesƟng 1.3 (0.7 to 7.2) life-year saved. Similarly, the QALYs gained with the SDCF 
implementaƟon (14.27 QALYs, 8.9 to 18.3) was higher than status quo (13.47 QALYs, 8.4 to 17.3), 
yielding 0.83 (0.43 to 2.84) QALYs in total. Overall, the ICER of a SDCF was £1,693 per life-year saved 
or £2,640 per QALY gained compared to the status quo (i.e. no SDCF) at a lifeƟme horizon. 

Table 49. Base case results – lifeƟme model 

 Cost ∆ Cost LYs ∆ LYs QALYs ∆ QALYs 
Status quo  £1,664  33.5  13.47  
SDCF available (standard model) £3,842 £2,178 34.8 1.3 14.27 0.83 
       
LifeƟme ICERs    £1,693 per life-year saved 
    £2,640 per QALY gained 
SDCF: supervised drug consumpƟon facility; QALYs: Quality-adjusted life years; ICERs: incremental cost effecƟveness raƟos; LYs: life-
year saved. 

 

To present results reflecƟve of the Glasgow populaƟon context (Table 50), in terms of prevenƟng 
overdose deaths and saving costs for overdose-related emergency services, this study assumed a 
total number of visits to the SDCF was 8,000 Ɵmes per year. The assumpƟon was based on the 
informaƟon received from the service manager of Glasgow ‘The Thistle’ that over 200 people have 
used the service, over 2,000 supervised injecƟons have happened in the SDCF since it opened in 
early January (InformaƟon obtained due to a visit to Glasgow pilot facility on 24th May 2025). As 
such, by supervising 8,000 service users annually, the SDCF was esƟmated to prevent 1 overdose, 
183 ambulance call-outs, 118 A&E visits, and 21 hospitalisaƟons in a year, associated with a cost 
saving of £335,748 per year. 

Table 50. Base case results – overdose-related outcomes and associated emergency services costs 
 SDCF available  Status quo  Incremental (∆) 
Annual number of visits in SDCF  8,000 - -  
    
Overdose-related outcomes (no.)    
    Drug-deaths within 500m radium 2.5 3.6 -1.0 
    Ambulance call-out  16.4 200.0 -183.6 
    A&E visits  16.4 135.2 -118.8 
    HospitalisaƟons (2 days)  10.4 32.0 -21.6 
    
Costs of overdose emergency services    
    Ambulance call-out £4,169 £50,804 -£46,635 
    A&E visit  £4,382 £36,100 -£31,718 
    HospitalisaƟons (2 days) £123,948 £381,343 -£257,395 
    Total costs  £132,499 £468,247 -£335,748 
SDCF: supervised drug consumpƟon facility; QALYs: Quality-adjusted life years; ICERs: incremental cost effecƟveness raƟos; LYs: life-
year saved. 

6.3.2 AlternaƟve SDCF model scenario 

Scenario analysis was conducted to examine an alternaƟve SDCF model, incorporaƟng reported 
preferences towards SDCF configuraƟons among Scoƫsh PWUDs in Chapter 5. OpƟmal SDCF model 
was a facility that opened for a longer Ɵme and provided drug checking service onsite, which was 
expected to have a beƩer treatment effects and also higher costs. For example, the assumpƟon was 
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that a longer opening Ɵme would increase the supervised drug consumpƟon and accordingly reduce 
the unwitnessed overdoses, and providing drug checking service onsite would reduce the 
probability of overdose by prevenƟng consume unknown drugs.    

Results show that the lifeƟme cost of the standard SDCF model and opƟmal model were £3,845 and 
£4,533 (95%CI: 1,246 to 86,436), respecƟvely (Table 51). In comparison to the status quo (i.e. no 
SDCF), a greater QALY was provided by standard SDCF model (0.83 QALY gained) and opƟmal SDCF 
model (0.86 QALY gained, 0.39 to 3.20). Similarly, service users’ life expectancy was also improved 
by standard SDCF model (1.29 LYs) and opƟmal SDCF model (1.34 LYs, 0.62 to 7.31) compared to the 
status quo. Overall, both alternaƟve services were considered cost-effecƟve at £20,000-
30,000/QALY threshold within a lifeƟme horizon. The incremental cost-effecƟveness raƟos (ICERs) 
were esƟmated to be at £1,692 per QALY gained (or £2,640 per life-year saved) for the standard 
model and £2,139 per QALY gained (or £3,337 per life-year saved) for the opƟmal SDCF model at a 
lifeƟme horizon.  

To invesƟgate whether the extra features of opƟmal SDCF model offer sufficient value compared to 
standard SDCF model, the marginal ICER was approximately £19,958 per QALY gain (or £12,731 per 
LY saved). This suggests that the standard SDCF model represented a strongly cost-effecƟve opƟon, 
while upgrading to an opƟmal SDCF model only gave a small extra health benefit (0.03 QALY or 0.05 
LY), but sƟll be acceptable given the WTP threshold at £20,000-30,000/QALY.  

Table 51. Scenario analyses 
Service model Cost ∆Cost LYs ∆LYs QALYs ∆QALYs ICERs 
Status quo (ref.) £1,664 - 33.50 - 13.47 -  
       
Standard SDCF model £3,842 £2,178 34.79 1.29 14.30 0.83  
      £1,692 per LY saved 
      £2,640 per QALY gained 
OpƟmal SDCF model  £4,533 £2,869 34.84 1.34 14.33 0.86  
      £2,139 per LY saved 
      £3,337 per QALY gained 
Marginal comparison 
(standard vs. opƟmal) 
 

     £691            - 0.05 - 0.03  

      £12,731 per LY saved  
£19,958 per QALY gained 

SDCF: supervised drug consumpƟon facility; QALYs: Quality-adjusted life years; ICERs: incremental cost effecƟveness raƟos; LYs: life-
year saved. 

6.3.3 ProbabilisƟc sensiƟvity analysis  

The probabilisƟc sensiƟvity analysis (PSA) was performed across all input parameters as well as the 
alternaƟve service model scenarios in order to understand the robustness of model conclusions and 
to idenƟfy any notable differences when facility configuraƟons were changed (Figure 7-8).  

Results were obtained from 1,000 Monte-Carlo simulaƟons for the PSA. The mean costs, effects, 
and cost-effecƟveness outcomes across all 1,000 simulaƟons represent the probabilisƟc outcomes. 
Each simulaƟon generated an incremental effecƟveness esƟmate (i.e. QALYs gained, or LY saved) 
and an incremental cost of the SDCF service models, which were ploƩed on cost-effecƟveness plane 
A and B to illustrate the uncertainty. As shown in Figure 7, uncertainty in incremental outcomes is 
reflected in the spread of points along the x-axis, and uncertainty in incremental costs is shown by 
the spread along the y-axis. The majority of simulaƟons for two service models lie below the WTP 
thresholds, with a large degree of overlap between the two of them. The incremental effecƟveness 
was largely dense between 0.5 to 1.5 QALYs in the cost-effecƟveness plane A and 1.0 to 2.2 life-year 
saved in the cost-effecƟveness plane B.  

The cost-effecƟveness acceptability curves (CEAC) represent the proporƟon of simulaƟons below 
the WTP threshold, indicaƟng the probability of the treatment being cost effecƟve under different 
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Figure 8. Cost-effecƟveness acceptability curves (CEAC) 
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6.4 Discussion  

6.4.1 Main findings 

The main objecƟve of this study was to esƟmate the potenƟal cost-effecƟveness of implemenƟng a 
SDCF compared to having no SDCF available in Glasgow, Scotland, using internaƟonal literature and 
local epidemiological data to develop decision analyƟcal models in the absence of clinical trials in 
the Scoƫsh seƫng. This hypotheƟcal study developed a short-term decision tree to esƟmate the 
effecƟveness of SDCF in prevenƟng overdoses, followed by a Markov cohort model to forecast the 
lifeƟme benefit of referring SDCF service users into long-term recovery in MAT. It was planned and 
commenced before the Glasgow pilot SDCF and its evaluaƟon was announced and funded (and cost-
effecƟveness is one of the evaluaƟon components). Thus, this analysis services as a pre-
implementaƟon assessment that provides prior informaƟon on the projected short- and long-term 
costs, benefits, and cost-effecƟveness of implemenƟng a SDCF in Glasgow. It will provide early 
insights into the ongoing NIHR-funded natural experiment (evaluaƟon started in April 2025), by 
idenƟfying key parameters and uncertainƟes that should be closely considered and monitored. In 
addiƟon, an alternaƟve facility configuraƟon was further examined by integraƟng findings of a DCE 
study that explored potenƟal service users’ preferences regarding SDCF service configuraƟons in 
Scotland (Chapter 5).  

The findings of this study are consistent with previous studies, suggesƟng the implementaƟon of 
SDCFs is cost-saving or cost-effecƟve in short- and long-term Ɵme horizons (as reviewed in Chapter 
2). ImplemenƟng a SDCF in Glasgow would be cost-effecƟve from a healthcare perspecƟve at 
willingness-to-pay threshold of £20,000-30,000/QALY. Over a 1-year Ɵme horizon, a SDCF would be 
cost-effecƟve with an esƟmated ICER at £1,378 per QALY gained (or £517,399 per death avoid) 
compared to the status quo (i.e. no SDCF available). In the lifeƟme cost-effecƟveness analysis, 
implemenƟng SDCF remained highly cost-effecƟve while incorporaƟng referral benefits for service 
users engaging with long-term recovery treatment, with an esƟmated ICER at £2,640 per QALY 
gained (or £1,693 per life-year saved).  

In addiƟon, the scenario analysis highlighted that a SDCF would further improve service users’ life 
expectancy and quality of life, but also become costly if it offers longer service Ɵme and provides 
drug checking service onsite. With ICERs increasing from £2,640 per QALY gained (or £1,693 per life-
year saved) to £3,337 per QALY gained (or £2,140 per life-year saved), the standard SDCF that opens 
12 hours without drug checking service would be more cost-effecƟve than the one opens longer 
Ɵme and provides drug checking service at a lifeƟme horizon. Nevertheless, both service models 
were predicted to be highly cost effecƟve, which was confirmed in the sensiƟvity analysis, with the 
standard SDCF model slightly more likely to be favourable under this perspecƟve.  

Despite SDCF providing good value for money per person, the underuƟlisaƟon of the service would 
limit its contribuƟon to reducing drug-related deaths across the populaƟon. While assuming 8,000 
visits annually in the SDCF in Glasgow, a total of 1 drug-related death was predicted to be prevented 
over one year, corresponding to an annual cost-saving of £335,748 due to avoidance of 183 
ambulance call-outs, 118 A&E visits, and 21 inpaƟent hospitalisaƟons. In comparison to North 
American seƫngs, the esƟmated number of prevented deaths by a SDCF ranged from 1 to 15 per 
year, which included esƟmaƟons for small to large urban ciƟes with varied savings ranged from 
US$1,104,454 to $7,800,000 per year [131, 133, 395]. Those faciliƟes tend to save more lives and 
costs because of their high service uptake among PWUDs. For example, the reported average 
service usage to SDCFs are 600 visits per day in Canadian ‘Insite’, 106 visits per day in Australian 
‘MSIC’, or 378 visits per day in the German facility [396]. It implies that a higher service uƟlisaƟon 
to the SDCF could save more lives, thus a greater saving could be achieved through avoided 
emergency overdose services. In Scotland, one study esƟmated that approximately 400-500 people 
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inject drugs in public areas on a daily basis in Glasgow city centre [285], but the current service 
uptakes of Glasgow pilot SDCF appear to be much lower (i.e. approximately 24 visits per day), based 
on data released from Glasgow City Council in the first five months of the service (up to 31st May), 
compared to other seƫngs [397]. Although the current analysis indicates the potenƟal cost-
effecƟveness of a SDCF, the underlying epidemiological characterisƟcs of geographic locaƟon (i.e. 
small populaƟon size) or low uptake rate may significantly hinder SDCF to achieve its intended 
impact in Glasgow, Scotland. 

6.4.2 Strength and limitaƟons  

This is the first study to esƟmate the potenƟal cost-effecƟveness of a SDCF in Glasgow, Scotland. It 
also simulates a treatment pathway of referring individuals to long-term recovery drug treatment 
through the SDCF, a potenƟal health benefit promoted by the Scoƫsh Government [230] but not 
yet considered to date in previous literature. Furthermore, this is the first study to examine an 
alternaƟve SDCF configuraƟon by incorporaƟng stated preferences in relaƟon to service design 
among PWUDs in the Scoƫsh seƫng. It strengths the evidence base by assessing and highlighƟng 
addiƟonal benefits that were oŌen overlooked in the exisƟng literature and poliƟcal debate (see 
Chapter 3), providing a more balanced perspecƟve to inform future discussions.  

There are limitaƟons to this study. First, the esƟmaƟon on the overdose death rate is based on a 
single observaƟonal study on the effecƟveness of the SDCF based on Canadian ‘Insite’ service model 
[255]. The study is considered the most robust one amongst others and has consistently been 
adopted by previous hypotheƟcal cost-effecƟveness analyses in seƫngs where SDCF is not yet 
implemented (as discussed in secƟon 2.3.6.3). Also, the effecƟveness of including inhalaƟon booths 
in the SDCF has not been examined in any trial, but is regarded as necessary service component 
based on findings from Chapter 5 (as discussed in secƟon 5.4), and the Glasgow pilot facility is 
seeking approval to provide such spaces as well [398]. Thus, the current model assumpƟons could 
change once data becomes available from the ongoing natural experimental study for the Glasgow 
‘Thistle’ [352].  

Second, there is a large degree of uncertainty associated with the values used for the input 
parameters, regardless of the source from which they were derived to develop this simulaƟon-
based analysis (i.e. preview-reviewed literature, Scoƫsh epidemiological data, and Government 
report). For example, as found in Chapter 3, evidence shows that service users who frequently use 
SDCF are more likely to be referred to drug treatments. Due to the lack of data, the Scoƫsh survey 
data on the willingness to use a SDCF is integrated to mimic the potenƟal service usage of the 
standard SDCF model [243]; and a DCE survey data (from Chapter 5) is used to simulate the service 
uptake for the opƟmal SDCF model. However, the high willingness stated in both survey data may 
not represent individuals’ behaviours in reality, thus may overesƟmate the treatment effects in the 
model. Performed probabilisƟc sensiƟvity analysis suggests a relaƟvely good confidence in the cost-
effecƟveness of the SDCF, but further invesƟgaƟon is required to understand how SDCF is used by 
service users and its associated treatment effects in Glasgow, Scotland.  

Third, the current study is conducted very conservaƟvely due to the lack of available data in related 
on to other potenƟal outcomes of SDCF, e.g., change in high-risk behaviours and associated HIV and 
HCV infecƟons, or impact on drug-related liƩers in public areas and criminal acƟviƟes in the local 
community (as discussed in sec on 3.3.4). The probabiliƟes of having an overdose or not were 
assumed to be the same across each decision tree branch, represenƟng the fixed risk of events at 
every me an individual uses drugs, which may not reflect the varying risks among different 
subgroups of the populaƟon who are at high or low risk. Once official figures are published by Public 
Health Scotland, the model can be updated and re-run using the new data, which will allow the 
results to be refined and provide accurate and robust evidence for decision making. If the addiƟonal 
data becomes available, taking a societal perspecƟve would enable the inclusion of broader impacts 
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and costs beyond those captured within the narraƟve NHS perspecƟve used in this study. 
IncorporaƟng broader effects, e.g., improvement in community safety and reducƟon in social care 
services, may potenƟally reduce the ICER and make SDCF more cost-effecƟve. Conversely, if 
unintended negaƟve consequences are found, these effects could alter the ICER and reduce SDCF’s 
cost-effecƟveness. This highlights the importance of understanding the consequences of 
implemenƟng a SDCF within real-world observaƟonal studies, which would enable future economic 
models to adopt a broader perspecƟve, allowing for a comprehensive and robust assessment of the 
SDCF in Scotland. 

Fourth, the current analysis is limited to inherent methodological challenges in decision modelling, 
for example, the decision tree is unable to capture individuals’ movements between frequent use, 
infrequent use, and no use. The probabiliƟes of having an overdose or not were assumed to be the 
same across each decision tree branch, represenƟng the fixed risk of events at every Ɵme an 
individual uses drugs, which may not reflect the varying risks among different subgroups of the 
populaƟon who are at high or low risk. Also, the Markov model is not able to reflect the possibility 
of individuals re-entering recovery treatment aŌer they have moved to conƟnue to use drugs. The 
Markov assumpƟon indicates that the probability of transiƟoning to a future state depends only on 
the current state, thus Markov states are memoryless and cannot account for how long an individual 
has been in a parƟcular state or how frequently they have transiƟoned between states [380]. As a 
result, the Markov model maybe limited to reflect the nature of individuals who repeatedly 
transiƟon between receiving treatment and conƟnuing drug use throughout their lives. Tackling 
these issues would require advanced modelling techniques, such as an agent-based model to 
predict how behavioural changes interact with contextual factors. However, the key obstacle is 
lacking empirical data. As aforemenƟoned in secƟon 3.3.4, concerns remain about whether the 
exisƟng empirical research is methodologically rigorous enough to allow for causal inference 
regarding SDCF’s effecƟveness. Although new evidence is conƟnuously emerging while wriƟng up 
this PhD thesis, it does not fully resolve exisƟng debates. For example, a Ɵme-series analysis was 
published in 2024, and did not find significant effects in reducing mortality or morbidity associated 
with SDCF’s implementaƟon at the populaƟon level in Ontario, Canada [399]. Similarly, a French 
cohort study found that SDCF did not impact drug treatment uptake, but slightly prevented injecƟng 
equipment sharing behaviours among PWID (1%) compared to those who were not exposed to SDCF 
(11%) [400]. In addiƟon, public health policy (or intervenƟon) has aspects that are broader than 
health alone. A cost-consequences analysis (CCA) might be a beƩer method to measure both 
welfare and quality of life more broadly than the health-related measures (i.e. QALY), especially the 
aspects that local authoriƟes are likely to find important, including the spillover effects into other 
areas of local government responsibility [279]. However, as discussed in secƟon 4.3.2, a CCA was 
not feasible due to data limitaƟons, but the CEA sƟll provides valuable informaƟon for decision-
makers whether implemenƟng a SDCF is cost-effecƟve versus current pracƟce. 

6.4.3 Future research direcƟon  
This hypotheƟcal analysis suggests the adopƟon of the SDCF in Glasgow, Scotland would be cost 
effecƟve, but more evidence is required to support this recommendaƟon in the future research. It 
is essenƟal to understand the effects of the SDCF among PWUD and the wider society in the Scoƫsh 
seƫng, especially how frequency of use would impact the effecƟveness of SDCF in regard to 
prevenƟng harms and engaging service users in drug treatments. As discussed in secƟon 3.3.4, the 
reducƟon of deaths inside the SDCF does not necessarily mean the reducƟon in mortality in SDCF 
users, as whether SDCF impacts the consumpƟon behaviours of PWUDs outside the facility is 
unknown based on exisƟng evidence. Thus, the frequency of use might play an important role in 
allowing SDCF to deliver its effects at the populaƟon level. Furthermore, recent raised concerns by 
the general public in relaƟon to having the SDCF implemented in Glasgow have indicated the 
necessity of evaluaƟng the costs and benefits of implemenƟng SDCF from a societal perspecƟve, in 
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terms of criminal acƟviƟes [401], disposed liƩer in the public area [402]. In addiƟon, future research 
should focus on addressing the uncertainty surrounding long-term outcomes of implemenƟng SDCF 
(e.g., sustained impact on MAT engagement). While the current analysis provides useful esƟmates, 
it remains a risk that benefits may be either over- or under-esƟmated due to challenges in capturing 
the long-term impacts of SDCF on other potenƟal health and social outcomes, for example, reduced 
risks of injecƟng in outdoors in cold weather.   
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Chapter 7 Thesis summary and discussion  

7.1 Overview 

This final chapter draws together the key findings from this PhD work, which aimed to understand 
and examine the role of health economic methods in contribuƟng to the evidence base that can be 
drawn on in policymaking in the Scoƫsh context. To achieve this overarching aim, this thesis has 
presented an interlinked body of work which demonstrated that, while currently underuƟlised in 
this policy area, a range of health economic methods can be applied to assess drug policies. The 
analyses undertaken in this thesis have further demonstrated that economic methods can provide 
acƟonable evidence to shiŌ policymaking from poliƟcally driven debates towards informed decision 
grounded in user preferences, costs, benefits, and broader social impact that are central to policy 
decisions.  

A key strength of this thesis is the focus on SDCF, a novel and poliƟcally debated policy opƟon 
worldwide and within the UK context, providing a Ɵmely and policy-relevant opportunity to 
generate evidence that can inform evidence-based policymaking. The first empirical study used a 
DCE to bring in the voices of PWUD to guide SDCF’s service design in Scotland. This method is 
parƟcularly valuable in ensuring the service design is tailored to what maƩers most to those it aims 
to serve, thereby the findings of DCE can inform policymakers to prioriƟse features that are likely to 
maximise user engagement. It is an important consideraƟon in Scotland, where the challenge of low 
engagement rate in drug treatment services has been persistently faced. Furthermore, locally 
derived DCE data were further leveraged in a CEA, to esƟmate what the potenƟal cost-effecƟveness 
of implemenƟng a SDCF in Scotland could be. This increased the relevance of projected impacts and 
allowed policymakers to account for PWUDs’ preferences regarding the delivery model and unique 
paƩerns of drug use in the Scoƫsh context. IncorporaƟng local user preferences and conducƟng a 
pre-implementaƟon economic evaluaƟon not only provided preliminary informaƟon which can 
support a paƟent-centred service design in the future, but also can allow policymakers to ‘test’ 
whether the SDCF offers beƩer value for money than SDCF being unavailable.  

As noted in the state of play, the Ɵming of this PhD meant that the findings did not directly shape 
the configuraƟon of the Glasgow pilot SDCF, but it remains highly relevant for future iteraƟons or 
amendments as the facility evolves. Beyond Glasgow site, the evidence generated in this thesis can 
conƟnue to inform the planning (or evaluaƟon) of potenƟal faciliƟes in other parts of Scotland (e.g., 
the DCE has fed into the Edinburgh City Council report [322]), the wider UK (e.g., England), and 
other countries where policy debates on SDCFs remain ongoing. See secƟon 7.3.1 for a detailed 
discussion on the policy implicaƟons.   

Furthermore, the systemaƟc review conducted in this thesis has showed that health economic 
methods can provide mulƟdimensional evidence for assessing drug policies. These methods have 
been used to esƟmate the economic burden of illicit drug use and broader societal impact, allowing 
policymakers to understand the scale of drug problems in monetary terms. They also enabled 
assessment of the costs of implemenƟng drug policies, and determined the cost-effecƟveness to 
guide efficient resource allocaƟon. Methods such as CV have been used to capture the preferences 
of the public and PWUD towards drug policies and to elicit values individuals place on specific 
outcomes. In parƟcular, these methods can evaluate outcomes valued by PWUD that extend beyond 
health impacts and may not be fully reflected by QALY-based measures, e.g., reduced sƟgma. MCDA 
can further integrate other key factors (e.g., social, legal, and community dimensions of drug policies) 
and incorporate the perspecƟves of mulƟsectoral stakeholder groups, making it parƟcularly 
valuable for complex drug policy decisions where trade-offs between compeƟng objecƟves were 
unavoidable. SecƟon 7.3.2 outlies the key methodological consideraƟons relevant to this area.  
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Other methods available to evaluate or support decision-making were underuƟlised. CV and MCDA 
were employed to capture societal preferences and the mulƟdimensional impacts of drug policies, 
to reflect the diverse prioriƟes of intersectoral stakeholders. Such methods are highly relevant in a 
complex real-world context of policymaking, where drug policies have extensive societal impact, 
and where decisions oŌen involve balancing compeƟng objecƟves among stakeholders with 
different perspecƟves. 

The main strength of this review is that a broad range of methodologies were criƟcally reviewed, 
including full economic evaluaƟon, cost-of-illness, cost analysis, and quanƟtaƟve preference studies 
in assisƟng decision-making. It not only aƩempts to synthesis the evidence in regard to resources 
used (cost) and clinical effecƟveness of treaƟng the negaƟve health and broader consequences of 
drug use, and also the broader factors (i.e. spillover effects) of policy acƟons have been (or not been) 
considered in the exisƟng health economic research.  

There are limitaƟons to this review. First, heterogeneity among reviewed studies has made direct 
comparison difficult and limited the ability to conclude that what alternaƟve policy acƟon works 
beƩer than another in what circumstance. Second, in terms of methodological limitaƟon, 
publicaƟon bias may further affect the evidence base. For example, drug policy changes are oŌen 
introduced in response to poliƟcal and social pressures, thus research funding or agenda may be 
diverted more by poliƟcal prioriƟes than the scienƟfic inquiry that potenƟally leading to selecƟve 
evidence. However, I acknowledged that searching grey literature and backwards citaƟons may have 
yielded some addiƟonal results.  

7.2.2 RQ2: What is the exisƟng research evidence in regard to implementaƟon 
of a SDCF, evidence of effecƟveness, and acknowledge gaps that need to be 
addressed to promote the operaƟon of SDCF? 

To answer this quesƟon, in Chapter 3, I conducted a literature review to generate a profile of exisƟng 
literature on the topic of the SDCF, and as a foundaƟon for the two empirical studies presented in 
Chapter 5 and Chapter 6.  

A large variaƟon was found in the exisƟng service models across different regions and countries, 
suggesƟng that diverse service models were responding to service users’ complex needs accordingly. 
PercepƟons related to SDCFs’ service design and implementaƟon strategy were also varied across 
stakeholder groups and research seƫngs. Overall, I concluded that an opƟmal service model needs 
to be explored with potenƟal stakeholders in the local context.  

Among Scoƫsh studies, the key obstacles to implemenƟng a SDCF were mulƟlayered. First, 
legislaƟve uncertainty was the biggest barrier – the UK Misuse of Drugs Act 1971. Second, a disƟnct 
drug use paƩern and populaƟon characterisƟcs were reported in Scotland compared to other 
countries, suggesƟng the necessity of engaging with potenƟal service users to beƩer understand 
their needs in the Scoƫsh context. Third, Scoƫsh policymakers have raised their concerns about 
opportunity costs and iniƟal costs of seƫng up the SDCF on a wider healthcare budget.    

SDCFs’ implementaƟon was associated with a wide range of benefits, including improvements in 
service users’ health and wellbeing, as well as posiƟve impacts on the wider community. However, 
I found uncertainƟes in the evidence. First, most primary research related to SDCFs was designed 
as natural experiments (i.e. prospecƟve or retrospecƟve cohort studies). It appears concerns about 
methodological robustness for causal inference regarding SDCFs. Accordingly, there were some 
overlaps in the study period, design, and data employed across studies, with later studies using a 
more rigorous study design and/or longer observaƟonal Ɵme. Third, evaluaƟons were restrictedly 
conducted in two seƫngs – Canada and Australia.  
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7.2.3 RQ3: What is the most acceptable and aƩracƟve SDCF delivery model 
for PWUD in Scotland? 

Given the exisƟng evidence reviewed in Chapter 3, I believe there were substanƟal uncertainƟes 
associated with implemenƟng SDCFs in the Scoƫsh context. To help address this, I designed a DCE 
study to elicit potenƟal service users’ preferences towards SDCF delivery model across three major 
Scoƫsh ciƟes: Edinburgh, Glasgow, and Dundee.  

Prior to my first empirical study, in Chapter 4, I provided jusƟficaƟon for the use of DCE method 
versus a CV. The primary research parƟcipants (i.e. PWUD) were defined based on the comparisons 
of mulƟple stakeholder groups that were idenƟfied in Chapter 3. Also, the list of aƩributes to 
develop DCE was idenƟfied in Chapter 3, with mulƟple discussions with my supervisory team, PhD 
advisory group, and informal meeƟngs with living and lived experiences to select the final aƩributes. 
In terms of understanding how PWUD make trade-offs between different design features of a SDCF, 
the willingness to travel (to an improved design feature of a SDCF) was considered the most 
appropriate alternaƟve method for deriving individuals’ willingness to pay. Given the ethical 
challenges of using direct monetary measures for PWUD, this approach avoids placing financial 
pressure on a potenƟally vulnerable populaƟon while sƟll capturing the value they place on service 
configuraƟons.  

To analyse the DCE data, I adopted a mulƟnomial logit (MNL) and a mixed logit model (MXL), and 
found that PWUD preferred a SDCF that involved peer workers, provided drug checking service and 
inhalaƟon spaces, opened 24 hours a day, in comparison to one without peer workers, did not 
provide drug checking services, provided injecƟon spaces only, opened during the dayƟme. The 
predicted uptake rate of such a facility was approximately 79% compared to SDCF being unavailable.  

Peer involvement was considered to be the most relaƟve important aƩribute compared to other 
design features. I then used a MXL preference space model and found that the peer involvement in 
the facility had a great and posiƟve impact on the willingness to travel to the SDCF (MWTT: 55.30 
mins, 95%CI: 8.20 to 102.40). 

Due to a small sample size of this study, I only found that preferences varied across different 
geographical locaƟons. In Edinburgh, parƟcipants preferred a SDCF that involved peer workers, but 
were less likely to choose a SDCF that provided inhalaƟon spaces and was open 24 hours a day, 
compared to Dundee and Glasgow.  

This is the first DCE study to measure PWUD’s preference towards SDCFs’ service design worldwide. 
Most importantly, I incorporated peer researchers’ insights at the quesƟonnaire development stage 
and obtained their assistance on data collecƟon, which has strengthened the credibility and 
authenƟcity of conducƟng research within PWUD community. Their involvement has enabled the 
possibility of recruiƟng PWUDs in my study, through community services or on the streets, 
supported by their shared lived experience. In addiƟon to this, in-person data collecƟon by peer 
researchers meant parƟcipants were assisted, where necessary, in reading through the 
quesƟonnaire, supporƟng compleƟon by those who may not have otherwise parƟcipated.  

There are limitaƟons. Given the budget and Ɵme constraints of my PhD study, qualitaƟve data were 
not able to be collected to assist the aƩribute selecƟon process, but a lot of early-stage work was 
placed on validaƟng my aƩribute selecƟon with people who have living and lived experiences with 
drug use. Despite the fact that peer researchers were employed to help me with parƟcipant 
recruitment, I only achieved a small sample size of 77 parƟcipants, which did not provide sufficient 
power for me to capture the preferences for some aƩributes, or preference heterogeneity, etc. 
However, it sƟll provided useful informaƟon to decision-makers who are considering introducing 
such a facility in Scotland before the Glasgow pilot facility can be formally assessed and evaluated.  
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7.2.4 RQ4: What is the potenƟal cost-effecƟveness of introducing a SDCF 
compared to the status quo (i.e. no SDCF) in Scotland? 

In Chapter 3, I highlighted the concerns that have been consistently raised by policymakers 
regarding the financial affordability of implemenƟng a SDCF in Scotland. Based on the economic 
evaluaƟons reviewed in Chapter 2, I believe the transferability of this evidence to the Scoƫsh 
context is poor. Especially, in Chapter 1 and 4, I specified that the primary focus of Scoƫsh drug 
policy is currently the reducƟon in drug-related deaths and referring more people to recovery 
treatment [65]. 

To answer quesƟon 4, I developed a decision analyƟcal model, using previously published evidence 
that was reviewed in Chapter 2 and Chapter 3 and available Scoƫsh data, to esƟmate the cost-
effecƟveness of a hypotheƟcal SDCF compared to the status quo (i.e. no SDCF) in Scotland. I also 
integrated the findings of my DCE study from Chapter 5 to model how cost-effecƟveness might vary 
with changes in service uptake and paƩern of use resulƟng from different facility configuraƟons.  

In the base case, short-term model showed that implemenƟng a SDCF would reduce the probability 
of drug deaths and provided a greater quality of life for service users (0.05 QALY gained) at an 
incremental cost of £67.02 compared to SDCF being unavailable, predicƟng an ICER at £517,399 per 
death avoid (or £1,378 per QALY gained) over one year. In the lifeƟme model, the referral benefits 
of frequently aƩending SDCF were incorporated, assuming service users would be more likely to 
iniƟate drug treatments (i.e. MAT), which may have posiƟve effects on drug-related overdose deaths. 
Results showed that a greater QALY was provided by a SDCF (0.83 QALY gained), and service users’ 
life expectancy was also improved by the SDCF (1.29 life-year saved) compared to the status quo. 
The ICERs were esƟmated to be at £2,640 per QALY gained (or £1,693 per life-year saved) over a 
lifeƟme horizon, which was considered cost-effecƟveness at £20,000-30,000/QALY threshold. 

In the scenario analysis, results showed that the lifeƟme cost of the opƟmal model was £4,533. A 
greater QALY was provided by opƟmal SDCF model (0.86 QALY gained) compared to status quo. 
Similarly, service users’ life expectancy was also improved by opƟmal SDCF model (1.34 life-year 
saved) compared to the status quo. The ICERs were esƟmated to be at £3,337 per QALY gained (or 
£2,140 per life-year saved) for the opƟmal SDCF model at a lifeƟme horizon. Result suggests 
upgrading to an opƟmal SDCF model (compared to base case) only gave a small extra health benefit 
(0.03 QALY or 0.05 LY), but sƟll be acceptable given the WTP threshold at £20,000-30,000/QALY.  

This is the first study, to my knowledge, to esƟmate the potenƟal cost-effecƟveness of a SDCF in 
Glasgow, Scotland. Chapter 6 provided preliminary evidence on the expected health benefits and 
resource implicaƟons of introducing a SDCF in Scotland. Based on the best available evidence, SDCFs 
are likely to be cost-effecƟve compared to the status quo, this hypotheƟcal analysis supports their 
consideraƟon as an efficient public health investment, parƟcularly in the context where reducing 
drug deaths and increasing treatment referrals are the core of policy prioriƟes in Scotland. 
Furthermore, by tesƟng a user-informed opƟmal model, the analysis indicated that opƟmal SDCF 
would provide a small improvement in QALYs and remain cost-effecƟve.  

There are limitaƟons to this study. The current study was conducted conservaƟvely due to the lack 
of available data in relaƟon to other potenƟal outcomes of the SDCF, e.g., reduce HIV/HCV, drug-
related acƟviƟes in the local community. There was a large degree of uncertainty associated with 
the values used for the input parameters, but the model can be updated and re-run once official 
figures are published in Scotland. In addiƟon, the current analysis was also limited to inherent 
methodological challenges in decision modelling, for example, the decision tree was unable to 
capture individuals’ movements between frequent use, infrequent use, and no use; and the Markov 
model was not able to reflect the possibility of individuals re-enter recovery treatment aŌer moved 
to conƟnue use drugs. 
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7.3 ContribuƟon to knowledge  

7.3.1 Informing policy through evidence  

This PhD work comprises two novel empirical studies that, for the first Ɵme in Scotland, focus on 
the evaluaƟon of a hypotheƟcal potenƟal SDCF using economic methods. Given the growing interest 
in evidence-based drug policy, my work offers a unique contribuƟon by applying the discrete choice 
experiment and cost-effecƟveness analysis, to address significant gaps in the exisƟng literature. It 
demonstrated that health economic methods are pracƟcal tools that can strengthen the evidence 
base for illicit drug policy and ensure decision-making is grounded in the realiƟes of those most 
affected in both Scoƫsh context and wider context.   

7.3.1.1 Scoƫsh context  
This secƟon elaborates on how the findings from this PhD work contribute to the policy objecƟves 
and prioriƟes of two Scoƫsh Government policy documents [65, 268], highlighƟng how my research 
addresses current challenges, supports evidence-based decision making, and provides pracƟcal 
recommendaƟons relevant to Scoƫsh Government’s approach to drug policy development and 
service delivery.   

During my PhD between 2021 to 2025, I observed a series of substanƟal drug policy developments 
and reforms in Scotland. In January 2021, the Scoƫsh NaƟonal Mission Plan was published to 
reduce drug-related deaths and harms supported by a total of £500 million funding per year from 
the Scoƫsh Government during 2021 and 2026 [65]. This NaƟonal Mission complements and builds 
upon the major Scoƫsh alcohol and drug policy strategy that published in 2018 – ‘Rights, Respect 
and Recovery’, emphasising on reducing drug deaths and improving the lives of those impact by 
illicit drugs [65, 268]. In both Government documents, SDCF has been greatly promoted as an 
important harm reducƟon intervenƟon in responding to drug-related harms in Scotland (although 
it was not yet implemented back then) [65, 268]. In contribuƟng to this, I conducted a literature 
review in Chapter 3 that provided a comprehensive understanding on the exisƟng SDCFs’ service 
models and implementaƟon strategies across other jurisdicƟons, and summarised relevant peer-
reviewed arƟcles in the Scoƫsh context, which helped me to develop the following DCE study in 
Chapter 5 to explore the preferences towards different service configuraƟons of a SDCF by sampling 
PWUD’s perspecƟves in Scotland.  

Chapter 5 quanƟfied the value that PWUD placed on specific design features of a SDCF in Scotland. 
This is valuable informaƟon for policymakers as it provides evidence on which design features 
maƩer the most to the populaƟon the SDCF is intended to support, allowing decision-makers to 
prioriƟse those elements during service planning and resource allocaƟon [403-405]. Importantly, 
Chapter 5 also revealed some variaƟons in preferences among parƟcipants recruited in ciƟes of 
Edinburgh, Glasgow, and Dundee. These differences suggest that while some design features may 
be widely valued across Scotland, others are shaped by local context. If SDCFs were to be 
implemented more widely either in the UK or other countries, as discussed in Chapter 3, the relaƟve 
importance of these features may vary in seƫngs and a separate study would be warranted to 
capture local prioriƟes and ensure SDCFs are adopted appropriately.   

The findings of Chapter 5 also echoed the challenges idenƟfied in Chapter 3 regarding how SDCFs 
can be designed and implemented sustainably in the face of complex and evolving paƩers of drug 
use, reflecƟng the NaƟonal Mission’s recogniƟon of a ‘… changing drugs market’ in the Scoƫsh 
context [65]. For example, Glasgow ‘Thistle’ has illustrated these challenges. It has evolved since its 
iniƟal launch, with addiƟonal features incorporated in response to emerging needs and feedback 
from service users [398]. While DCE findings provide evidence that addiƟonal service components 
that could strength the current Glasgow ‘Thistle’ service model, any further adaptaƟons would need 
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to balance these user-idenƟfied prioriƟes with pracƟcal consideraƟons such as legal barriers, 
funding, and capacity (as discussed in secƟon 5.4.1). Nevertheless, Chapter 5 underscores the 
central role of conƟnuous engagement with people with lived and living experience and strongly 
demonstrates that structured methods such as DCE make such engagement both feasible and 
necessary to refine and improve SDCF service throughout different stages.  

Another important contribuƟon of Chapter 5 is its ability to highlight the subgroup differences in 
preferences. It quanƟfied how prioriƟes vary across different populaƟons, enabling policymakers to 
forecast emerging needs and craŌ beƩer policies to target specific groups. For example, secƟon 
5.3.5 contributes to new knowledge that parƟcipants preferred a SDCF opens 24 hours a day, 
provides inhalaƟon booths and drug checking services in Scotland, and such preferences were 
detected to be heterogeneous across geographical locaƟons (Note: cauƟon required due to the 
small sample size).  

Furthermore, Chapter 5 contributes to the core component of a human rights-based approach 
underpinning Scoƫsh drug policy and aligns to the policy priority (i.e. ‘4.1 Lived and living 
experience at the heart’) from two perspecƟves [65, 268]. First, through engaging the potenƟal 
service users (i.e. PWUD) in the research, it makes the voices of living experience central to design 
the facility that works the best for the targeted populaƟon, in turn may lead to more effecƟve 
policymaking. Second, the involvement of peer researchers with lived experience in developing the 
DCE quesƟonnaire and collecƟng data demonstrates the value of embedding lived experience in the 
research process itself. This approach strengths the knowledge base, helps to idenƟfy service gaps 
and inequaliƟes that may otherwise be unnoƟced, and supports conƟnuous quality improvement 
in healthcare services [403-405]. 

Building on the evidence of user preference, Chapter 6 extends the contribuƟon of this thesis by 
modelling the projected short- and long-term cost-effecƟveness of introducing a SDCF versus ‘no 
SDCF available’ in Glasgow City. This analysis provides decision-makers with an iniƟal framework to 
weigh the costs and benefits of different facility configuraƟons prior to their implementaƟon. These 
facility configuraƟons were informed by the preferences of the target populaƟon, ensuring that the 
economic evaluaƟon was grounded in user preference. In the absence of clinical trials in the Scoƫsh 
seƫng (although an NIHR founded natural experiment study has since launched in 2025 to evaluate 
the ‘Thistle’ [352]), this hypotheƟcal analysis presented preliminary knowledge and consideraƟons 
that work by exploring potenƟal impacts of introducing a SDCF in Glasgow that would not otherwise 
be available at this early stage. Thus, the findings of Chapter 6 should not be seen as definiƟve 
evidence of cost-effecƟveness (as they were based on a series of necessary assumpƟons), but rather 
as an evidence-informed tool that can guide policy discussions, highlight areas of potenƟal value, 
and help shape the design and evaluaƟon of future studies in evaluaƟng SDCFs [229, 230].   

Chapter 6 suggested that a SDCF can provide good value for money per person in Glasgow. And yet, 
the results also highlighted that the impact of such facility at the populaƟon level is highly sensiƟve 
to paƩerns of service uptake. Persistent service underuƟlisaƟon, where only about half of people 
who need treatment in Scotland currently receive it [406, 407], would largely reduce service 
efficiency of the SDCF in reducing drug deaths across the populaƟon. In line with findings from 
secƟon 3.3.4, the decision modelling incorporated different levels of engagement to reflect that 
service users who frequently use SDCF were more likely to be referred to drug treatments, which 
highlighted how user engagement is a crucial determinant of SDCF’s effecƟveness.  

In comparison to previous economic evaluaƟons reviewed in Chapter 2, Chapter 6 advanced the 
evidence base by considering alternaƟve service configuraƟon derived from user preferences and 
by incorporaƟng the potenƟal long-term benefits of referral for service users. These elements 
strengthen the relevance of the findings to the Scoƫsh context and policy prioriƟes, where decision-
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makers face the dual challenges of addressing acute drug-related harms while also building 
sustainable pathways into long-term recovery  [65, 268].  

Chapter 2 found a large amount of the government budget has been allocated to law enforcement, 
even when the cost-effecƟveness of public health policies was strongly supported by the evidence 
base. For example, in Chapter 2 and Chapter 3, the effecƟveness and cost-effecƟveness of SDCFs 
have been consistently suggested by exisƟng evidence. Also, Chapter 3 found that the closure of the 
first known unsancƟoned mobile SDCF in Glasgow city centre was related to the lack of legal support 
from the Westminster UK and corresponding unsustainable funding and risk to the operator[209].  
LegislaƟon plays a major role in drug policy. Chapter 2 confirms that economic evidence in relaƟon 
to enforcement policies was limited to decriminalisaƟon of cannabis use. To be noted, Chapter 2 did 
not find any economic evaluaƟons in relaƟon to absolute prohibiƟon policies, but this does not 
necessarily indicate they are not cost-effecƟve. It highlights an important evidence gap that there is 
currently insufficient informaƟon to determine the cost-effecƟveness of enforcement-led policies. 
In parƟcular, there is liƩle evidence to show whether drug reform proposals in Scotland would lead 
to reducƟons in drug-related deaths, greater uptake of recovery treatment, or improvements in 
employment and wider social outcomes [408]. To address this gap required more evidence not only 
robust economic evaluaƟons, but also a wider body of interdisciplinary evidence. For example, 
studies that aim to understand the direct impact of enforcement on drug use paƩerns, and effects 
on health, social care, housing, and jusƟce systems; or primary research could help assess how 
policy changes affect drug-related outcomes over Ɵme, especially given the dynamic nature of drug 
markets [41, 54].   

Furthermore, Chapter 2 idenƟfied a research gap that a dual approach of combing enforcement 
policy while being supporƟve of individuals’ wellbeing and holisƟc recovery as a complementary 
approach has so far not yet been evaluated. Such complementary strategies may beƩer reflect the 
complexity of drug use and service needs, yet they have not been systemaƟcally assessed. 
Developing a comprehensive evidence base that integrates epidemiological, economic, and social 
research would therefore be crucial to inform whether drug policy opƟons can realisƟcally achieve 
their policy goals.  

7.3.1.2 Generalisability in the wider UK and internaƟonal context 
While this thesis has focused on the Scoƫsh context, its findings carry broader relevance across the 
UK and internaƟonally. As SDCFs remain poliƟcally contested in many countries, the analyses 
presented in this thesis have illustrated the criƟcal role that health economic methods can play in 
shaping debates about their design, implementaƟon, and value of such faciliƟes.  

The DCE study not only captured the voice and preference of PWUDs towards SDCF’s configuraƟons 
in the Scoƫsh context, and also provides a framework that can be adapted to different policy 
environments. For example, other regions and countries that face challenges with drug problems 
but have different paƩern of drug use could replicate this method to engage potenƟal service users 
and tailor SDCFs to their local needs. IncorporaƟng user preferences into the design of faciliƟes not 
only strengthens paƟent engagement but also provides mulƟple benefits, such as reducing costs, 
securing an effecƟve and appropriate resource allocaƟon, ensuring paƟent-provider saƟsfacƟon, 
and improving healthcare usage and health outcomes [409, 410]. In the context where treatment 
uptake is persistently low, as in Scotland, such a user-informed approach is essenƟal to ensuring 
intervenƟons achieve their intended impact.  

Furthermore, the CEA can be applied as an evidence-informed tool in other seƫngs that provide a 
clear picture of value for money and trade-offs involved in the resource allocaƟon, guide policy 
discussions, and highlight areas of potenƟal value [229, 230]. In some countries (e.g., Canada and 
Australia), where have already implemented SDCFs, this PhD work strengthens the global case for 
incorporaƟng economic evidence into drug policy evaluaƟon. It has further reinforced internaƟonal 
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evidence in regard to SDCFs’ role in reducing overdoses, blood-borne viruses, and associated 
healthcare costs. The contribuƟon of this thesis lies in highlighƟng aspects oŌen overlooked in the 
internaƟonal literature – parƟcularly the user preferences, the importance of capturing broader 
health benefits and social impacts, and the need to explicitly address uncertainƟes inherent in 
evaluaƟng drug policies and intervenƟons.  

7.3.2 Methodological consideraƟon  

The methods employed in this PhD work, including discrete choice experiment, cost-effecƟveness 
analysis, and systemaƟc review are well uƟlised in the healthcare research. Yet, their applicaƟon in 
the context of illicit drug policy, parƟcularly in evaluaƟng SDCFs in the Scoƫsh context, represents 
a novel contribuƟon to the exisƟng literature. Their applicaƟon in this thesis demonstrates how 
established health economic methods can be adapted to generate robust, policy-relevant evidence 
in assisƟng decision making in drug policy.   

Chapter 2 contributes a criƟcal foundaƟon by mapping out what economic methodologies have 
been used to evaluate drug policy to date, and also provokes discussions on the opportuniƟes and 
challenges of adopƟng those different methodologies to assist the drug policy making. For example, 
an economic evaluaƟon can help decision-makers to weight the costs and benefits of different 
intervenƟons from healthcare perspecƟve and guide efficient resource allocaƟon in the healthcare 
system [83]. Chapter 6 necessarily adopted such framing and provided preliminary informaƟon 
regards to SDCF’s implementaƟon in the Scoƫsh seƫng. However, this may risk underrepresenƟng 
the full range of costs and benefits associated with SDCFs, many of which extend beyond the health 
sector (as revealed in Chapter 3). Capturing such cross-sectoral impacts poses methodological 
challenges. NICE public health guidance suggests to adopt a societal perspecƟve, but no standard 
method is advised in this guide for dealing with problems that more than one department (or local 
government) is involved in the delivery of an intervenƟon [279]. In the case of SDCF, such facility 
intersects several areas of government responsibility, including healthcare departments, social 
services, and criminal jusƟce. The delivery of SDCFs typically falls under the mix of health 
departments, local government and chariƟes, but the benefits of such intervenƟons extended 
beyond the health sector, e.g., reduced disposed needle and injecƟng in the public area, or fewer 
drug-related crime. Chapter 2 also points out the challenges in capturing costs and outcomes in a 
comprehensive manner. For example, intangible costs associated with decreased quality of life due 
to sƟgmaƟzaƟon are largely missing in most of the calculaƟons, however, sƟgma and discriminaƟon 
can adversely affect the health of people who use illicit drugs and lead to chronic stress as a major 
barrier to accessing healthcare, sequenƟally lower treatment effecƟveness [411, 412]. In Scotland, 
disfavoured treatments and service delivery are the major reason that only around half of 
populaƟon in the treatments, especially paƟents oŌen complain about a sƟgmaƟsing environment 
in healthcare services [280].  

AddiƟonal economic methods can be applied to address these limitaƟons. Chapter 2 idenƟfied 
potenƟal useful methods such as willingness-to-pay to avoid sƟgma in secƟon 2.3.8, which can help 
quanƟfy intangible costs. In addiƟon, MCDA offers a structured way to integrate diverse stakeholder 
perspecƟves into the policy evaluaƟon. Such method recognises that while evidence of cost-
effecƟveness is crucial in informing decision making, real-world drug policy implementaƟon is 
shaped by a much broader set of poliƟcal, social, and ethical consideraƟons.  

Chapter 5 comprises of three key methodological contribuƟons. First, DCE itself that applied in 
quanƟfying paƟents’ preferences towards SDCF’s design features in the Scoƫsh context represents 
the major novelty. It is appealing because it provides policy-relevant informaƟon and represents a 
structured method for invesƟgaƟng the relevance of potenƟal policy opƟons [413]. For example, 
Chapter 5 built on the exisƟng qualitaƟve research ( as reviewed in Chapter 3) to gather data from 
a relaƟvely larger sample and allowing for robust staƟsƟcal analysis and populaƟon-level inference. 
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This provides decision-makers with informaƟon of trade-offs that reflect what potenƟal users value 
the most, offering a feasible way of tesƟng policy opƟons before implementaƟon. Second, 
incorporaƟng peer researchers’ insights at quesƟonnaire development stage and obtained their 
assistance on data collecƟon have presented the credibility, authenƟcity of conducƟng research 
within PWUD community. Such involvement also reflects a growing movement towards more 
inclusive and parƟcipatory research in public health and social policy, especially in areas involving 
marginalised communiƟes. Third, using travel Ɵme as a proxy for monetary value in the DCE study 
is not novel, but it is innovaƟve in such research seƫng with a vulnerable group. Using walking Ɵme 
to the SDCF as a proxy offered a feasible and acceptable alternaƟve for deriving willingness-to-pay 
esƟmates, which enabling the translaƟon of preferences into economic terms.  

7.4 Areas for future research  

This thesis demonstrates how a mulƟ-methods approach can generate an evidence base that beƩer 
support the decision making in drug policies, and also raises further quesƟons and highlights several 
areas where future research is needed to build on these findings.  

First, drug policy is shaped not only by the availability of research evidence but also by the poliƟcal 
and broader social contexts [414]. If there is the transparency of what decision-making processes 
are involved in developing drug policies, it then can create more opportuniƟes for economic 
evidence to contribute or fit in. Future research could explore the policymaking process itself, 
understanding where and how economic evidence is used to inform policy decisions, and where it 
could be beƩer aligned with the decision-making process.  

Second, while esƟmaƟng cost-effecƟveness restrict to healthcare sector remains a central criterion 
in economic evaluaƟons, drug policies have far-reaching consequences across mulƟple sectors of 
the society. Relying solely on narrow healthcare perspecƟves risks overlooking these broader 
impacts. There is therefore a need to expand the current toolkit to capture policy outcomes more 
comprehensively. For example, as discussed in Chapter 3, reducƟons in drug-related crime, 
improvements in neighbourhood safety, or decreased public injecƟng have substanƟal social and 
economic value but are rarely included in the evaluaƟons. A greater emphasis should be placed on 
evaluaƟng the long-term societal savings of intervenƟons, to inform more equitable and sustainable 
resource allocaƟon decisions. Previous study has highlighted that unsustainable investment oŌen 
occurs in public health intervenƟons targeƟng inclusion health groups that only make up a small 
proporƟon of the general populaƟon that further exaggerate societal inequaliƟes by neglecƟng the 
needs of most marginalised groups [415]. ConducƟng more research that accounts for both long-
term and cross-sectoral impacts would allow for more equitable and sustainable allocaƟon of 
resources in solving drug-related harms [416].  

Third, further research is required in relaƟon to improve the service uptakes in Scotland. Evidence 
has shown that only about half of people are receiving the treatment they need, for example, 
people who at risk of a drug death are not in contact with drug treatment services in the six months 
prior to deaths [407]; or around half of people with problem drug use are receiving opioid 
subsƟtuƟon treatment [406]. In specific, taking drugs alone is a risk factor for people who die at 
home in Scotland – 79% of people who had a drug-related death lived in their own home and 58% 
of them lived alone in 2016 [37]. Future research should therefore prioriƟse intervenƟons to 
reaching hard-to-engage populaƟons, and exploring strategies that are effecƟve at encouraging 
uptake among those at high risk of death.  

Fourth, drug-related deaths has now recognised as one of the biggest contributors to Scotland’s 
decreasing life expectancy, especially the people in the most deprived areas were 15 Ɵmes as likely 
to have a drug-related death as those in the least deprived areas [278]. Future research should 
prioriƟse understanding and addressing the social determinants of drug-related harms that health 
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economic studies may go beyond average cost-effecƟveness to consider the distribuƟonal impact 
of impact intervenƟons across different socioeconomic groups. DistribuƟonal cost-effecƟveness 
analysis could be used to explicitly quanƟfy the equity implicaƟons of drug policy, offering 
policymakers tools to balance efficiency with fairness [416, 417]. By integraƟng consideraƟons of 
social determinants and health inequaliƟes, future research can help ensure that intervenƟon could 
narrow the persistent gap between Scotland’s most and least deprived populaƟons. 

7.5 Conclusion   

The overarching research aim to this thesis is to explore how health economic methods can 
contribute to the evidence base than can be drawn on in policymaking in the Scoƫsh context. My 
thesis set out to address criƟcal gaps in the evidence base for the design and implementaƟon of the 
SDCFs. While Scotland faces persistently high levels of drug-related harm, decision makers have 
lacked evidence on how such faciliƟes should be implemented, and what their likely costs and 
benefits might be in the Scoƫsh context. By applying a mix-methods approach, this thesis has 
sought to demonstrate how evidence-informed policymaking can be achieved.  

The systemaƟc review established that health economic evidence of drug policy worldwide has 
employed a wide range of methodological approaches that comprised of full economic evaluaƟons, 
cost-of-illness, cost analysis, and quanƟfied preference studies (i.e. CV and MCDA) in assisƟng 
decision-making. These methods were shown to provide mulƟdimensional evidence of drug policies, 
including the assessment of the costs of implemenƟng drug policies, cost-effecƟveness of polices to 
guide efficient resource allocaƟon, quanƟfied individual and societal preferences, and integraƟon 
of broader societal consideraƟons of implemenƟng of drug policies. This review also found that 
policymaking and policy adopƟon were highly context-specific, and thereby evaluaƟons have been 
varied greatly across regions and countries, reflecƟng variaƟons in the implementaƟon seƫngs and 
specific aspects of drug problems that were prioriƟsed. This reinforced the need for Scotland-
specific evidence to guide policymaking in drug policy. 

The literature review mapped out the exisƟng literature on the topic of SDCFs. Diverse service 
models were found to respond to service users’ complex needs accordingly across different regions 
and countries, as well as diverse percepƟons related to SDCFs’ service design and implementaƟon 
strategy across stakeholder groups and research seƫngs. There were acknowledge gaps need to be 
addressed to implement a SDCF in the Scoƫsh context, including legislaƟve uncertainƟes under the 
UK drug law, the disƟnct drug use paƩern and populaƟon characterisƟcs compared to other seƫngs, 
and the economic impact of introducing a SDCF in Scotland.  

In the first empirical study, I demonstrated the value of DCE as a stated preference method for 
engaging potenƟal service users directly in the design of SDCFs in Scotland. By quanƟfying the 
relaƟve importance of specific design features, the study provided policymakers with evidence on 
which elements are most likely to maximise engagement and effecƟveness. Findings revealed a 
strong preference for faciliƟes that are accessible 24 hours a day, provide inhalaƟon spaces and drug 
checking service, involve peer workers, although some heterogeneiƟes were observed across ciƟes. 
These results highlighted features that should be considered underpin naƟonal service design and 
also the importance of accommodaƟng local variaƟon. This study provided the first quanƟtaƟve 
evidence of user preferences in the Scoƫsh context and offered policymakers useful informaƟon to 
guide service design and development.  

In the second empirical study, locally derived DCE data were further leveraged in the cost-
effecƟveness analysis, to project the short- and long-term cost-effecƟveness of implemenƟng a 
SDCF in Glasgow City, Scotland compared to the status quo (i.e. no SDCF). By embedding user 
preferences idenƟfied in the DCE study, this hypotheƟcal analysis provided policymakers context-
specific informaƟon on the potenƟal economic impact of a SDCF before its formal assessed. This 
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pre-implementaƟon economic evaluaƟon not only provided preliminary informaƟon to support a 
paƟent-centred service design, but also allow policymakers to ‘test’ whether the SDCF offers beƩer 
value for money than SDCF being unavailable.  

Overall, this thesis demonstrate that health economic methods can strengthen the evidence base 
for drug policy decision-making in Scotland and the wider context. It contributes new evidence and 
methodological innovaƟon to the debate on drug policy in the Scoƫsh context, while also offering 
insights with wider relevance for the UK and other seƫngs. The four studies conducted in this thesis 
addressed the knowledge gaps, explored and demonstrated the usefulness of health economic 
methods for designing and evaluaƟng drug policy intervenƟons. These analyses illustrate that 
applying economic methods in this policy space can produce acƟonable insights that directly 
support informed, transparent and evidence-based decision-making. This enables moving illicit drug 
policy away from being shaped primarily by poliƟcal or moral debates, and towards being grounded 
in rigorous evaluaƟon of PWUDs’ needs, costs, benefits, and broader social impacts and 
uncertainƟes that are central to policy decisions.  
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Appendix 2.2 Criteria for Health Economic Quality EvaluaƟon 
(CHEQUE) tool 

Table A2.2 CHEQUE tool: methods quality (final 24-item version) 
Domain  AƩribute  Rounded 

importance 
score 

Scoring 
weight 
assessment* 
(yes, 
somewhat, 
no, or N/A) 

Final 
score  

Decision 
problem and 
scope 

M1. The analysis answers an important quesƟon for decision 
making. 

5   

M2. The study objecƟve (decision problem) is measurable. 6   
IntervenƟon 
and 
comparator(s) 

M3. The comparator(s) is/are the best possible opƟon that 
appropriately measures the opportunity cost of using the new 
treatment. 

4   

PerspecƟve  M4. The analyƟc perspecƟve(s) is/are appropriate to answer the 
research quesƟon posed.  

4   

PopulaƟon  M5. The scope of the study encompasses all populaƟons affected by 
the intervenƟon. 

1   

Outcome 
measures  

M6. Health outcomes are measured in health metrics that aggregate 
survival and health-related quality of life or disability (e.g., QALY or 
DALY). 

3   

Time horizon  M7. The analyƟcal Ɵe horizon is sufficiently long enough to reflect all 
important differences between intervenƟon(s) and comparators. 

4   

DiscounƟng  M8. Costs and health effects that occur in the future are discounted 
to their present value using a recommended discount rate. 

2   

Modelling  M9. The chosen model type is appropriate to address study 
quesƟons.  

6   

M10. The structure of the model reflects the underlying health 
condiƟon and the impact of the intervenƟons. 

8   

M11. Modelling assumpƟons are reasonable, given the underlying 
data. 

5   

M12. The need for extrapolaƟon or integraƟng mulƟple data sources 
is considered. 

3   

M13. Model validaƟon is conducted, including an assessment of the 
model structure, assumpƟons, data, and results.  

8   

Data inputs and 
evidence 
synthesis  

M14. A ‘best available evidence’ approach is used to select data 
sources for model parameter (e.g., conducted or references 
systemaƟc review/meta-analyses). 

6   

M15. Data inputs are generated by appropriate staƟsƟcal and 
epidemiological techniques.  

5   

M16. The quality of the data, including sources of bias, is assessed 
appropriately.  

6   

Consequences  M17. Major consequences affected by the choice of intervenƟons 
being compared are idenƟfied.  

5   

UƟliƟes 
(preference 
measures) 

M18. Health preferences reflect those of the jurisdicƟon(s) of 
interest (as specified in the decision problem). 

2   

Costs and 
resource use  

M19. Resource use that is nontrivial in magnitude is included in the 
reference case analysis. 

2   

Analysis  M20. Incremental analyses are conducted (i.e., the addiƟonal costs 
generated by on alternaƟve over another are compared with the 
addiƟonal effects generated). 

4   

M21. ICERs are obtained by comparing each intervenƟon with the 
next most effecƟve opƟon aŌer eliminaƟng dominated opƟons.  

3   

M22. ProbabilisƟc sensiƟvity analysis is conducted to account for 
uncertainty in input parameters simultaneously.  

3   

M23. AlternaƟve modelling choices and assumpƟons (structural 
uncertainty) are explored through addiƟonal sensiƟvity analysis (i.e., 
scenario analysis).  

4   

Equity 
consideraƟons 

M24. Relevant equity or distribuƟonal consideraƟons are taken into 
account.  

1   

Total   100   
CHEQUE indicates Criteria for Health Economic Quality EvaluaƟon. 
DALY, disability-adjusted life-year; ICER, incremental cost-effecƟveness raƟo; QALY, quality-adjusted life-year; N/A, not applicable. 
*Scoring weight: ‘yes’ = 1.0; ‘somewhat’ = 0.5; ‘no’ = 0.0. For ‘N/A’ you will have the opƟon to give full credit (weight=1.0) or 
exclude it from the total. 
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Appendix 5.1 Experimental design for main survey  

 
Design 
 
;alts = opƟon1*, opƟon2*, optout 
;rows = 36 
;block = 4  
;eff = (mnl, d, mean) 
;alg = mfederov 
;bdraws = sobol(200) 
 
;model: 
U(opƟon1) = b0[0] + b1.dummy[0|0|0]*LocaƟon[1,2,3,4]  
+ b2.dummy[0]*staffing[1,2]  
+ b3.dummy[(n, -0.09881, 0.066031)]*Space_allocaƟon[1,2]  
+ b4.dummy[0]*Drug_checking_service[1,2]  
+ b5.dummy[0|0]*OperaƟon_Ɵme[1,2,3]  
+ b6[0]*travel_Ɵme[1,9,19,29] / 
 
U(opƟon2) = b1.dummy*LocaƟon[1,2,3,4]  
+ b2.dummy*staffing[1,2]  
+ b3.dummy*Space_allocaƟon[1,2]  
+ b4.dummy*Drug_checking_service[1,2]  
+ b5.dummy*OperaƟon_Ɵme[1,2,3]  
+ b6*travel_Ɵme[1,9,19,29]  
 
 
$ 
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Appendix 5.2 DCE quesƟonnaire  
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Appendix 5.4 ApplicaƟon of different choice models 

Table A5.1 Coefficient esƟmates in MNL, MXL, Latent class and Hierarchical Bayes model 
AƩributes/levels  Coefficient 

Model 1 – MulƟnomial model 
Mean (SE) 

Model 2 – Mixed logit model Model 3 – Latent class† Model 4 - Hierarchical Bayes 
Mean (SD) Mean (SE) SD (SE) Class 1 (SE) Class 2 (SE) 

ASC -1.010 ***( 0.294) -0.949*(0.467) 2.167***(0.283) 0.949 (0.492) -3.145 (0.739) -1.325 (2.322) 
LocaƟon 
    Stand-alone (ref.)  
    Medicalised 0.221 (0.157) 0.222 (0.203) 0.359 (0.367) 0.070 (0.186) 0.701 (0.436) 0.222 (0.251) 
    Embedded 0.177 (0.133) 0.148 (0.162) 0.000 (0.086) 0.026 (0.159) 0.557 (0.408) 0.125 (0.156) 
    Mobile -0.111(0.200) -0.176(0.266) 0.591 (0.480) -0.062 (0.287) -0.011 (0.362) -0.318 (0.299) 
Staffing  
    No peer workers (ref.)   
    Involve peer workers 0.702***(0.122) 0.970***(0.172) 0.341 (0.409) 0.643 (0.154) 0.883 (0.262) 0.977 (0.263) 
Space allocaƟon  
    No inhalaƟon space (ref.)   
    Provide inhalaƟon space 0.268 (0.178) 0.668*(0.314) 1.053***(0.311) -0.064 (0.283) 1.053 (0.420) 0.700 (0.677) 
Ancillary service   
    No drug checking service (ref.)   
    Provide drug checking service 0.533***(0.153) 0.747***(0.206) -0.784***(0.193) 0.342 (0.193) 1.034 (0.288) 0.954 (0.769) 
OperaƟon Ɵme  
    DayƟme (i.e. 8am-4pm) (ref.)   
    Overnight (i.e. 7pm-9am) 0.077 (0.155) -0.013(0.204) 0.457 (0.440) 0.300 (0.191) -0.599 (0.391) -0.185 (0.653) 
    24 hours 0.385**(0.145) 0.393*(0.193) 0.858***(0.256) 0.542 (0.170) 0.135 (0.409) 0.431 (0.319) 
Travel Ɵme (per minute) -0.008*(0.004) -0.679***(0.698) 0.252 (0.654) -0.008 (0.006) -0.009 (0.010) -0.008 (0.002) 
Goodness of fit 
    Log likelihood  -715.31 -624.80 -624.00 -609.14 
    AIC 1450.62 1289.61 1290.00 1348.28 
    BIC 1496.03 1380.43 1385.37 1643.44 
‘***’, ‘**’, ‘*’ denotes the significant levels at 0.1%, 1% and 5% respecƟvely. †Average membership probability for class 1 is 0.542 and for class 2 is 0.458. 
ASC: referred as alternaƟve specific constant, that represented the constant term captured the inherent preference for or against choosing a SDCF in the choice set, which independent of the other 
explanatory variables in the model; SE: standard error; AIC: Akaike InformaƟon Criterion; BIC: Bayesian InformaƟon Criterion. 
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Appendix 5.5 Results of pilot study 

Table A5.2 Respondent characterisƟcs (N=21) 
 No. % 
Gender    
  Male 11 52.4 
  Female 9 42.8 
    Non-binary 1 4.8 
Age   
    18-29 3 14.3 
    30-39 5 23.8 
    40-49 8 38.1 
    50-59 5 23.8 
Ethnicity    
    White 21   100 
Residence    
    Street or homeless 11 52.4 
    Shelter or refugee 8    38.1 
    Rental house or flat 2    9.5 
Weekly income (last 6 months)   
    £0 - £100 12 57.2% 
    £101 - £200 7 33.3% 
    > £200 2 9.5% 
Drug types*    
    Heroin  12  
    Cocaine  15  
    Crack 13  
    Heroin and Cocaine/Crack 9  
    Amphetamines (e.g., Speed) 1  
    Benzos 19  
    New Psychoactive Substances  1  
    Cannabis 17  
Poly drug use at a time (last 6 months)   
    Always 6 28.6 
    Usually 5 23.8 
    Sometimes 8 38.1 
    No 2 9.5 
Drug-taking method*   
    Smoke/Snorted 19  
    Oral 8  
    Injection 12  
Drug-taking frequency    
    Less than daily  4 19.0 
    Once a day 5 23.8 
    2-3 times a day 9 42.9 
    4 or more times a day 3 14.3 
Take drugs publicly (last 6 months) 
    Yes 15 71.4 
    No 6 28.6 
Take drugs with others (last 6 months) 
    Yes  20 95.2 
    No 1 4.8 
Chronic diseases (last 6 months)*   
    Hepatitis C 3  
    Skin abscesses and infections 5  
    Cardiorespiratory conditions 3  
    Mental health complaints/diagnoses 12  
    Have not had any medical problems   3  
Overdosed event (last 6 months)   
    Once 5 23.8 
    2-4 times 2 9.5 
    Not had an overdose  14 66.7 
*Survey questions that participants can have multiple choices, thus the 
percentage was not  calculated. 
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Table A5.2 (ConƟnued.) 
 No. % 
Obtain equipment(last 6 months)   
    Yes  13 61.9 
    No  8 38.1 
OST (last 6 months)   
    Yes  16 76.2 
    No  5 23.8 
Carry THN while using drugs (last 6 months) 
    Yes 12 57.1 
    No  9 42.9 
Attitudes towards opening SDCF    
    Support roll-out 19 90.5 
    Willing to attend service  17 81.0 
    Concerned about legal issue 8 38.1 
*Survey questions that participants can have multiple choices, thus the 
percentage was not  calculated. 

 

 

 

 

 

Table A5.3 PWUD’s preferences for SDCF’s design features 
Attribute  Level  Coefficient SE t-value P value* 

ASC** Status Quo (ref.) 
    

SDCF  0.537 0.428 1.254 0.105 
Location  
   
   
   

Stand-alone SDCF (ref.)  Constrained to be 0     
Medicalised SDCF  -0.109 0.296 -0.368 0.357 

Embedded SDCF  0.060 0.290 0.209 0.417 

Mobile SDCF 0.301 0.499 0.602 0.274 

Staffing  
   

No peer workers (ref.)  Constrained to be 0     

Involve peer workers -0.078 0.262 -0.299 0.383 

Space allocation   
   

No inhalation space (ref.)  Constrained to be 0     

Provide inhalation space -0.412 0.275 -1.496 0.067 

Drug checking service   
   

No drug checking service (ref.) Constrained to be 0     

Provide drug checking service -0.299 0.249 -1.199 0.115 

Operation time  
   
   

Daytime (e.g., 8am-4pm) (ref.)  Constrained to be 0     

Overnight (e.g., 7pm-9am) 0.441 0.359 1.228        0.110 

24 hours  -0.535 0.257 -2.084 0.019 

Travel time   Continuous variable (per minute)  -0.011 0.015 -0.745 0.228 

*P value was at 10% significant level, due to a small sample size of this polit study. **ASC: referred as alternaƟve specific constant, 
that represented the constant term captured the inherent preference for or against choosing a SDCF in the choice set, which 
independent of the other explanatory variables in the model. 
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Appendix 5.6 Drug profile   

Table A5.4 Drug profile by Scoƫsh ciƟes 

 Dundee Edinburgh Glasgow Total sample 

N N = 27 N = 25 N = 25 N = 77 

 n % n % n % n % 

Q1: In the last 6 months, which of the following drugs have you used? *                 

Heroin  9 33.3% 14 56.0% 13 52.0% 36 46.8% 

Cocaine 11 40.7% 18 72.0% 21 84.0% 50 64.9% 

Crack 15 55.6% 16 64.0% 20 80.0% 51 66.2% 

Heroin and cocaine/crack together  1 3.7% 10 40.0% 13 52.0% 24 31.2% 

Amphetamines (i.e. Speed) 3 11.1% 1 4.0% 4 16.0% 8 10.4% 

Benzos (i.e. Valium, ‘blues’, eƟzolam, alprazolam (xanax), diclazepam, etc) 14 51.9% 20 80.0% 15 60.0% 49 63.6% 

Bodybuilding drugs (i.e. steroids, HCG)  2 7.4% 0 0.0% 1 4.0% 3 3.9% 

New PsychoacƟve Substances  (i.e. burst, mephedrone)  0 0.0% 1 4.0% 5 20.0% 6 7.8% 

Cannabis   18 66.7% 19 76.0% 17 68.0% 54 70.1% 

Others 3 11.1% 4 16.0% 7 28.0% 14 18.2% 

Q2: In the last 6 months, do you use more than one drug at a Ɵme?                 

Always  7 25.9% 7 28.0% 5 20.0% 19 24.7% 

Usually  2 7.4% 6 24.0% 7 28.0% 15 19.5% 

SomeƟmes  10 37.0% 10 40.0% 5 20.0% 25 32.5% 

No  7 25.9% 2 8.0% 8 32.0% 17 22.1% 

Do not know  1 3.7% 0 0.0% 0 0.0% 1 1.3% 
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Table A5.4 (ConƟnued.) 

Q3: How do you take drugs? *                 

Smoke/Snorted  24 88.9% 23 92.0% 20 80.0% 67 87.0% 

Oral  13 48.1% 8 32.0% 8 32.0% 29 37.7% 

InjecƟon  2 7.4% 12 48.0% 18 72.0% 32 41.6% 

Q4: How oŌen on average do you use drugs?                 

Less than daily  7 25.9% 4 16.0% 7 28.0% 18 23.4% 

Once a day 9 33.3% 9 36.0% 2 8.0% 20 26.0% 

2-3 Ɵmes a day 6 22.2% 9 36.0% 9 36.0% 24 31.2% 

4 or more Ɵmes a day  5 18.5% 3 12.0% 7 28.0% 15 19.5% 

Q5: In the last 6 months, did you take drugs in public places?                 

yes  14 51.9% 15 60.0% 17 68.0% 46 59.7% 

no  13 48.1% 10 40.0% 8 32.0% 31 40.3% 

Q6: In the last 6 months, did you take drugs with other people?                 

yes  21 77.8% 24 96.0% 20 80.0% 65 84.4% 

no  6 22.2% 1 4.0% 5 20.0% 12 15.6% 

Q7: In the last 6 months, have you had any chronic medical problems as a result of your drug use? *                 

HIV 0 0.0% 0 0.0% 3 12.0% 3 3.9% 

HepaƟƟs C 0 0.0% 5 20.0% 9 36.0% 14 18.2% 

Cutaneous abscesses and infecƟons  1 3.7% 5 20.0% 6 24.0% 12 15.6% 

Cardiorespiratory condiƟons  3 11.1% 5 20.0% 8 32.0% 16 20.8% 

Mental health complaints/diagnoses  9 33.3% 14 56.0% 13 52.0% 36 46.8% 

No, I have not had any medical problems 15 55.6% 3 12.0% 4 16.0% 22 28.6% 

Do not know  1 3.7% 0 0.0% 2 8.0% 3 3.9% 
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Table A5.4 (ConƟnued.) 

Q8: In the last 6 months, how many Ɵme have you overdosed as a result of drug use?                 

Once  3 11.1% 6 24.0% 1 4.0% 10 13.0% 

2-4 Ɵmes 2 7.4% 3 12.0% 3 12.0% 8 10.4% 

5 or more Ɵmes  1 3.7% 0 0.0% 2 8.0% 3 3.9% 

No, I have not had a overdose  21 77.8% 16 64.0% 17 68.0% 54 70.1% 

Do not know  0 0.0% 0 0.0% 2 8.0% 2 2.6% 

Q9: In the last 6 months, have you obtained equipment from needle syringes programmes?                 

yes  5 18.5% 15 60.0% 19 76.0% 39 50.6% 

no  22 81.5% 10 40.0% 6 24.0% 38 49.4% 

Q10: In the 6 last months, have you been prescribed OST?                 

yes  16 59.3% 20 80.0% 17 68.0% 53 68.8% 

no  11 40.7% 5 20.0% 8 32.0% 24 31.2% 

Q11: In the last 6 months, have you been carrying THN with you while using drugs?                 

yes  14 51.9% 16 64.0% 16 64.0% 46 59.7% 

no  13 48.1% 9 36.0% 9 36.0% 31 40.3% 
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Table A5.5 Drug profile by socioeconomic status 

QuesƟons 1: In the last 6 months, which of the following drugs have you used? select all that are applicable. 

 Male  Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/ 
homeless Squat 

Shelter/ 
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Heroin  24 12 0 5 10 14 7 0 11 0 13 1 1 10 

Cocaine  31 19 0 5 11 22 11 1 19 0 11 1 1 18 

Crack  34 17 0 6 12 19 12 2 15 0 17 2 1 16 

Heroin and cocaine/crack  15 8 1 3 7 8 6 0 8 0 8 1 1 6 

Amphetamines  6 2 0 0 3 3 1 1 1 0 2 1 1 3 

Benzos 32 16 1 5 12 19 13 0 14 0 14 2 2 17 

Bodybuilding drugs  3 0 0 0 2 1 0 0 0 0 1 0 0 2 

New psychoacƟve  5 1 0 0 3 2 1 0 1 0 2 1 1 1 

Cannabis  36 17 1 8 13 20 12 1 18 0 13 2 2 19 

QuesƟon 2: In the last 6 months, do you use more than one drug at a Ɵme? 

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/ 
homeless Squat 

Shelter/ 
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Always  12 7 0 1 5 8 4 1 3 0 5 2 0 9 

Usually  13 2 0 3 2 5 5 0 8 0 5 0 0 2 

SomeƟmes  11 13 1 1 6 12 6 0 8 0 5 0 2 10 

No  13 4 0 2 6 4 4 1 4 0 4 0 0 9 

Do not know  1 0 0 1 0 0 0 0 1 0 0 0 0 0 
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Table A5.5 (ConƟnued.) 

QuesƟon 3: how do you take drugs? select all that are applicable: 

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/ 
homeless Squat 

Shelter/ 
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Smoke/Snorted  43 23 1 7 17 24 17 2 22 0 16 2 2 25 

Oral  24 4 1 2 5 11 10 1 10 0 5 2 1 11 

InjecƟon  24 8 0 5 6 16 5 0 12 0 10 1 1 8 

QuesƟon 4: How oŌen on average do you use drugs? 

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/ 
homeless Squat 

Shelter/ 
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Less than daily  15 3 0 2 0 8 7 1 5 0 3 1 1 8 

Once a day  10 10 0 3 3 7 7 0 7 0 6 1 0 6 

2-3 Ɵmes a day  15 8 1 0 10 10 3 1 7 0 5 0 0 12 

4 or more Ɵmes a day 10 5 0 3 6 4 2 0 5 0 5 0 1 4 

QuesƟon 5: In the last 6 months, did you take drugs in public places? 

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/ 
homeless Squat 

Shelter/ 
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Yes  33 23 1 6 11 22 6 1 14 0 13 1 2 16 

No  17 14 0 2 8 7 13 1 10 0 6 1 0 14 

QuesƟon 6: In the last 6 months, did you take drugs with other people? 

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/ 
homeless Squat 

Shelter/ 
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Yes 42 22 1 6 14 27 17 1 20 0 17 2 2 24 

No  8 4 0 2 5 2 2 1 4 0 2 0 0 6 
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Table A5.5 (ConƟnued.) 

QuesƟon 7: In the last 6 months, have you had any chronic medical problems as a result of your drug use? select all that are applicable  

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/ 
homeless Squat 

Shelter/  
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

HIV 3 0 0 0 1 2 0 0 1 0 2 0 0 0 

HCV 11 3 0 2 3 6 3 0 5 0 5 1 1 2 
Cutaneous abscesses and 
infecƟons 7 5 0 3 3 2 4 0 4 0 2 1 0 5 
Cardiorespiratory 
condiƟons  11 4 1 1 5 5 5 0 5 0 4 1 1 5 
Mental health 
complaints/diagnoses 27 8 1 4 10 10 12 0 10 0 10 1 1 14 

No 11 11 0 2 7 8 3 2 6 0 6 1 0 9 

Do not know  2 1 0 0 0 2 1 0 1 0 0 0 0 2 

QuesƟon 8: In the last 6 months, how many Ɵmes have you overdosed as a result of drug use? 

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/hom
eless Squat 

Shelter/ 
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Once 5 4 1 1 3 2 3 1 3 0 5 0 0 2 

2-4 Ɵmes 6 2 0 2 0 6 0 0 3 0 2 0 0 3 

5 or more Ɵmes  3 0 0 0 2 1 0 0 0 0 1 0 1 1 

No  34 20 0 5 14 20 14 1 17 0 11 1 1 24 

Do not know  2 0 0 0 0 0 2 0 1 0 0 1 0 0 
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Table A5.5 (ConƟnued.) 

QuesƟon 9: In the last 6 months, have you obtained equipment from needle and syringes programmes? 

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/hom
eless Squat 

Shelter/  
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Yes 26 12 1 5 11 16 7 0 14 0 12 1 1 11 

No  24 14 0 3 8 13 12 2 10 0 7 1 1 19 

QuesƟon 10: In the last 6 months, have you been prescribed opioid subsƟtuƟon treatment? 

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/hom
eless Squat 

Shelter/ 
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Yes 32 21 0 6 12 21 14 0 17 0 15 2 1 18 

No  18 5 1 2 7 8 5 2 7 0 4 0 1 12 

QuesƟon 11: In the last months, have you been carrying take home naloxone with you while using drugs? 

 Male Female  
Non-
binary  

Age 18-
29 

Age 30-
39 

Age 40-
49 

Age 50-
59 

Age 
60+ 

Street/hom
eless Squat 

Shelter/ 
refugees 

Fiends'/family's 
home 

Hotel/mo
tel 

Rental 
flat 

Yes 29 16 1 3 11 19 12 1 12 0 12 1 1 20 

No  21 10 0 5 8 10 7 1 12 0 7 1 1 10 
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Appendix 5.7 Aƫtudes towards opening SDCF in Scotland  

Table A5.6 Aƫtudes towards opening SDCF in Scotland 

 Dundee Edinburgh Glasgow Total sample 
N  N=27 N=25 N=25 N=77 

Q1: Introducing SDCF as a national harm reduction strategy is the right thing to do in Scotland.   

1-Strongly disagree  0 1(4.0%) 2(8.0%) 3(3.9%) 

2-Disagree 0 1(4.0%) 0 1(1.3%) 

3-Indifferent  1(3.7%) 1(4.0%) 1(4.0%) 3(3.9%) 

4-Agree 8(29.6%) 8(32.0%) 7(28.0%) 23(29.9%) 

5-Strongly agree  18(66.7%) 14(56.0%) 15(60.0%) 47(61.0%) 

Q2: People who use drugs would attend these facilities if they were available in Scotland.   

1-Strongly disagree  1(3.7%) 1(4.0%) 0 2(2.6%) 

2-Disagree 1(3.7%) 1(4.0%) 0 2(2.6%) 

3-Indifferent  2(7.4%) 2(8.0%) 4(16.0%) 8(10.4%) 

4-Agree 11(40.7%) 9(36.0%) 10(40.0%) 30(39.0%) 

5-Strongly agree  12(44.4%) 12(48.0%) 11(44.0%) 35(45.5%) 

Q3: I am concerned about the legal implications of using a drug consumption room.  

1-Strongly disagree  3(11.1%) 3(12.0%) 7(28.0%) 13(16.9%) 

2-Disagree 9(33.3%) 8(32.0%) 3(12.0%) 20(26.0%) 

3-Indifferent  5(18.5%) 5(20.0%) 3(12.0%) 13(16.9%) 

4-Agree 9(33.3%) 6(24.0%) 8(32.0%) 23(29.9%) 

5-Strongly agree  1(3.7%) 3(12.0%) 4(16.0%) 8(10.4%) 
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Appendix 5.8 Preference heterogeneity across ciƟes      

Table A5.7 MNL output with interacƟons 
 Dundee Edinburgh Glasgow  

Coeff. s.e. P value Coeff. s.e. P value Coeff. s.e. P value 
Standalone (ref.)          
Medicalised  0.294 0.165 0.037 0.356 0.164 0.015 0.297 0.162 0.033 
Embedded  0.233 0.132 0.039 0.268 0.129 0.019 0.223 0.132 0.046 
Mobile  0.135 0.175 0.221 0.308 0.167 0.033 0.112 0.180 0.268 
No peer workers (ref.)          
Involve peer workers  0.382 0.121 0.000 0.876 0.129 0.000 0.649 0.115 0.000 
No inhalation space (ref.)          
Provide inhalation space 0.112 0.158 0.239 0.440 0.240 0.033 0.151 0.176 0.195 
No drug checking service (ref.)          
Provide drug checking service 0.020 0.169 0.452 0.053 0.168 0.376 0.005 0.172 0.490 
Daytime (ref.)          
24h 0.288 0.157 0.335 0.278 0.156 0.038 0.284 0.160 0.038 
Overnight 0.137 0.146 0.174 0.069 0.146 0.318 0.154 0.141 0.137 
Travel time -0.012 0.004 0.003 -0.015 0.004 0.000 -0.012 0.004 0.001 
ASC -0.390 0.288 0.087 -0.856 0.306 0.003 -0.801 0.271 0.002 
Attributes interact with dummy coded cities  
ASC × city -1.310 0.451 0.002 0.830 0.399 0.019 NS 
Involve peer worker × city 0.883 0.212 0.000 -0.851 0.175 0.000 NS 
Provide inhalation space × city NS -0.681 0.292 0.010 NS 
Provide drug checking × city 0.691 0.278 0.006 NS 0.696 0.197 0.000 
24h × city 0.547 0.196 0.003 -0.482 0.191 0.006 0.720 0.251 0.002 
Log Likelihood  714.65 716.19 709.87 
AIC 1459.29 1460.39 1443.75 
BIC  1520.87 1523.96 1498.24 
ASC: AlternaƟve Specific Constant, it captures the mean effect of unobserved factors when choosing alternaƟve of SDCF; AIC: Akaike InformaƟon Criterion; BIC: Bayesian InformaƟon Criterion; NS: not 
significant. 
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Appendix 5.9 SensiƟvity analyses for marginal willingness to travel  

Table A5.8 Marginal willingness to travel (WTT) esƟmates (in minutes) using MNL and MXL models, 2023, N=77 
 WTT in preference space WTT space 

 Model A Model B Model C Model D  
 Mean(s.e.) Mean SD Mean(s.e.) 95%CI Mean(s.e.) SD(s.e.) 95%CI 
Standalone (ref.) 
Medicalised  29.382(24.344) 14.264 28.372 14.63(14.36) [-13.52, 42.77] 12.687(13.701) 35.432(25.694)   [-37.67, 63.05] 
Embedded  23.516(20.061) 9.635 7.019 9.72(11.65) [-13.13, 32.56] 7.958(12.776) 17.396(24.452) [-39.97, 55.88] 
Mobile  -14.780(31.011) -5.519 46.956 -5.8(16.64) [-38.41, 26.82] -8.922(23.262) -40.565(54.053) [-144.87, 97.02] 
No peer workers (ref.) 
Involve peer workers  93.060(60.534) 54.393 42.840 55.30(24.03) [8.20, 102.40] 60.302*(26.578) 52.022(23.020) [15.18, 105.42] 
No inhalaƟon space (ref.) 
Provide inhalaƟon space  35.566(34.693) 26.721 61.384 29.30(16.80) [-3.63, 62.24] 30.818(19.652) -72.326(33.514) [-34.87, 96.51] 
No drug checking service (ref.) 
Provide drug checking 
service  

70.644(49.267) 33.161 51.062 37.74(18.94) [0.62, 74.85] 38.303(20.059) 57.813(24.873) [-10.45, 87.05] 

DayƟme (ref.) 
Overnight  -10.225(20.075) -0.340 55.580 -6.69(13.52) [-33.19, 19.80] -4.213(14.561) -67.436(31.743) [-66.43, 58.00] 
24 hours  51.100(34.214) 20.712 62.155 15.46(14.56) [-13.08, 43.99] 17.005(16.822) -72.810(30.700) [-43.17, 77.18] 
Log likelihood  -715.31 -655.60 -662.99 -665.19 
AIC 1450.62 1347.19 1359.97 1366.37 
BIC 1496.03 1428.93 1437.17 1448.11 
Note: Model A: MulƟnomial logit model (MNL); Model B: Mixed logit model (MXL), travel Ɵme was defined as a lognormally distributed parameter; Model C: MXL, travel Ɵme was a fixed parameter that no 
distribuƟon allowed; Model D: MXL, marginal WTT was directly calculated at esƟmaƟon stage. 

 
InterpretaƟon:  
SensiƟvity analyses were conducted by using various model specificaƟons to esƟmate marginal WTT distribuƟons in terms of tesƟng the robustness. The esƟmaƟon started with a simple 
MNL model (Model A), followed by the first MXL model that of travel Ɵme was defined as a lognormally distributed parameter (Model B), and the second MXL model with travel Ɵme 
parameter to be fixed (Model C), and third MXL model that calculates marginal WTT directly at esƟmaƟon stage (Model D, esƟmaƟon in WTT space). In Model A, B and C, the marginal WTT 
was calculated as a raƟo of two coefficients (esƟmaƟon in preference space). Overall, difference between marginal WTT esƟmates in all models were minimal, with fairly similar goodness 
of fit across the models, indicaƟng the robust WTT esƟmaƟon in this DCE study. 



203 

 

Appendix 6.1 DefiniƟons of decision tree branches and Markov 
transiƟon states 

Table A6.1 ExplanaƟon on model structure 

Decision tree branches:  
A People who use drugs, including injecƟon and non-injecƟon routes 

B1 Treatment arm – SDCF available 
B2 Control arm – No SDCF  
C1 Weekly aƩendance (i.e. ≥ 1 visit per week) was defined as frequent use 
C2 Less than one aƩendance per week (i.e. ˂ 1 visit per week) was defined as infrequent use 
C3 SDCF was available, but individuals did not use it 
D1 Service users who frequently used SDCF and did not have overdose (Alive)  
D2 Service users who frequently used SDCF and had non-fatal overdose (Alive) 
D3 Service users who frequently used SDCF and had fatal overdose (Dead) 
D4 Service users who infrequently used SDCF and did not have overdose (Alive) 
D5 Service users who infrequently used SDCF and had non-fatal overdose (Alive) 
D6 Service users who infrequently used SDCF and had fatal overdose (Dead) 
D7 Individuals who did not use SDCF and did not have overdose (Alive) 
D8 Individuals who did not use SDCF and had non-fatal overdose (Alive) 
D9 Individuals who did not use SDCF and had fatal-overdose (Dead) 

D10 Individuals did not have overdose, no SDCF (Alive) 
D11 Individuals had non-fatal overdose, no SDCF (Alive) 
D12 Individuals had fatal-overdose, no SDCF (Dead) 

Markov transiƟon states: 
M1 Individuals who were referred to MAT to recovery, and no longer use any illicit drugs 
M2 Individuals who conƟnued to use illicit drugs in SDCF or elsewhere 
M3 Death – Individuals died of overdose or old age  

SDCF=supervised drug consumpƟon facility; MAT=medicine assisted treatment 
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Table A6.2 (ConƟnued.) 

Input parameters  Base case (range) JusƟficaƟon  Source 
TransiƟon probability 
Prevalence of non-fatal 
overdose among 
PWUD 

0.26 (0.23-0.29) A systemaƟc review and meta-analysis assess a 
total of 67 internaƟonal studies, and finding 
shows a pooled prevalence rate of non-fatal 
overdose among people who use illicit drugs of 
26% (95%CI, 23%-29%) [356].   

[356] 

ProporƟon of 
overdoses require 
ambulance 
callout_SDCF available 

0.0078 (0.0063-0.0095) Australian Government reported the 
proporƟon of overdoses resulƟng in ambulance 
callout in SDCF based on the 5-year clinical trial 
data on ‘MSIC’ [363].   

[363] 

ProporƟon of 
overdoses require A&E 
visit_SDCF available 

0.0078 (0.0063-0.0095) There is no available data on the proporƟon of 
A&E visits. The current study assumed that 
overdoses in SDCF that required ambulance 
call outs would require further A&E visit.  

[363] 
 
 

ProporƟon of 
overdoses require 
hospitalisaƟon_SDCF 
available 

0.0050 There is no available data on the proporƟon of 
hospitalisaƟon.  

AssumpƟon 

ProporƟon of 
overdoses require 
ambulance callout_no 
SDCF  

0.096 This is calculated based on a UK study related 
to naloxone distribuƟon that the proporƟon of 
witnessed overdoses of 0.85 (0.32-0.94) 
mulƟply the proporƟon who call an ambulance 
(no naloxone use) is 0.60 (0.30-0.80) [364]. The 
calculaƟon is used based on the lowest 
esƟmate point 0.32*0.30 to make conservaƟve 
assumpƟons. 

[364] 

ProporƟon of 
overdoses require A&E 
visit_no SDCF  

0.065 According to the data from Public Health 
Scotland, drug-related overdose aƩendance in 
A&E is recorded to be 915 cases in Greater 
Glasgow and Clyde health board in 2022/23 
[371], divided by the esƟmated numbers of 
PWUD 14,100 live in the area [366]. 

[366, 371] 

ProporƟon of 
overdoses require 
hospitalisaƟon_no 
SDCF  

0.015 According to the data from Public Health 
Scotland, drug-related hospital staƟsƟcs 
records that the total number of drug overdose 
stays is 123 cases in 2022/23 [372], divided by 
the esƟmated numbers of PWUD 8,000 live in 
the Glasgow City [366].  

[372] 

Percentage of MAT 
referral uptake_SDCF 
available 

16.00% The percentage of successful drug treatment 
referral uptake in Syndey ‘MSIC’ was recorded 
to be 16% [368].  

[368] 

Percentage of MAT 
referral uptake_no 
SDCF  

8.80% The percentage of referral was unavailable. 
AssumpƟon was made based on the 
percentage of referral to smoking cessaƟon 
services for PWUD in DAISy dataset [306]. In 
2023/24, 643 of 7,299 (8.8%) individuals were 
referred to further service in Glasgow city.  

AssumpƟon 
[306] 

RetenƟon rate in MAT 75% According to the data from Public Health 
Scotland, 75% of people retained in MAT for six 
months across Scotland [373]. 

[373] 
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Appendix 6.3 CalculaƟon breakdown for base case anslysis  

Table A6.3 Incremental cost effecƟveness per person for decision tree 

Input     
 SDCF available  Status quo  
Probability      
    Non-fatal overdose  0.26000  0.26000  
    Fatal overdose  0.00029  0.00045  
    No overdose  0.73971  0.73955  
    Frequent use  0.41500  -  
    Infrequent use  0.41500  -  
    No use 0.17000  -  
     
    Ambulance run 0.00788  0.09600  
    A&E 0.00788  0.06489  
    HospitalisaƟon  0.00500  0.01538  
     
     
 Unit cost Resource use Unit cost Resource use 
Costs      
    Psychiatry  £54.9 1.0 - - 
    Specialty clinician £31.6 1.0 - - 
    Nurse  £26.3 1.0 - - 
    Peer workers £12.6 1.0 - - 
    Sterile equipment   £3.4 1.0 - - 

Cost per visit SDCF £126.25  - - 
     
    Naloxone    £27.7 1.0 £18.0 1.0 
    Ambulance run   £254.0 0.00788 £254.0 0.09600 
    A&E   £267.0 0.00788 £267.0 0.06489 
    HospitalisaƟon  £11,904 0.00788 £11,904 0.01538 

Cost per overdose  £91.3  £227.4  
     
UƟlity     
    Use SDCF 0.730  0.613  
    Non-fatal overdose 0.680  0.680  
    Fatal overdose  0.000  0.000  
    No overdose  0.730  0.730  
     
Output 
 Probability  Cost Expected 

cost 
UƟlity  Expected 

uƟlity  
Probability 
of death  

SDCF available   
C1 – D1: Live 0.15349 £116.20 £17.84  0.73 0.22  
C1 – D2: Live  0.05395 £207.54 £11.20 0.71 0.08  
C1 – D3: Die  0.00006 £207.54 £0.01 0.00 0.00  
C2 – D4: Live  0.46047 £116.20 £53.51 0.73 0.22  
C2 – D5: Live 0.16185 £207.54 £33.59 0.71 0.08  
C2 – D6: Die 0.00018 £207.54 £0.04 0.00 0.00  
C3 – D7: Live 0.12572 £0.00 £0.00 0.68 0.08  
C3 – D8: Live 0.04420 £226.47 £10.05 0.66 0.03  
C3 – D9: Die 0.00008 £226.47 £0.02 0.00 0.00  

Total  1.00  £126.25  0.71 0.00032 
Status quo  
B2 – D10: Live 0.73955 £0.00 £0.00 0.67 0.49  
B2 – D11: Live 0.26000 £227.40 £59.13 0.65 0.17  
B3 – D12: Die 0.00045 £227.40 £0.10 0.00 0.00  

Total  1.00  £59.23  0.66 0.00045 
Incremental cost-effecƟve raƟo, ICER      
   £517,399 per death avoid 
    £1,378 per QALY gained 
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