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EPHeSUS: Aim

• Use linked and unlinked administrative data to measure the risks of 
mortality related to problem drug use in Scotland, and determine to 
what extent specific interventions are protective against drug-related 
deaths. 
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Background

• Opioid-agonist therapy (OAT) available 
free through National Health Service 
since the 1980s in Scotland

• No recent evaluation of OAT, during a 
period when Scotland’s number of 
drug-related deaths (DRDs) have more 
than doubled

• Aim : to examine the extent to which 
OAT in Scotland is protective against 
drug-related mortality and how this 
effect has varied over time

Annual number of drug-related deaths 
in Scotland, by drugs implicated
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Hospital & 
cancer  data 

(SMR01/04/06, 
RAPID)

Deaths
(NRS)

Prescribing
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data and removal of CHI

Prescribing of opiate 
agonist therapy

(PIS database)

Extract from PHS Database 
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PHS Databases on outcome data for the study population 

Statistical 
analysis

Retrospective cohort study established through 
linkage of administrative data1 

1 Approval for linkage provided by NHS Public Benefit and Privacy Panel for Health and Social Care.

Critical 
care 

(SICSAG)

File 1 (OAT):
• CHI number
• Key Variables 

(including date and 
type of prescription, 
and demographics)

Master file of study 
population:
• CHI number
• Pseudonymous ID

File 1 relating to PIS OAT cohort:
• Pseudonymous ID
• Key Variables
Files 2 to 15 relating to COVID, HCVpos, HCVtest, 
HIVpos, HIVtest, SMR01, SMR04, SMR06, RAPID, 
SICSAG, SCIDC, PIS, NRS and Vaccination datasets 
(confined to those linked to study population) :
• Pseudonymous ID
• Variables

Laboratory testing & 
diagnosis data

(ECOSS COVID, HCV 
pos/test, HIV pos/test)

Linked 
dataset

Outputs on aims and 
objectives

Diabetes 
(SCI-DC)

COVID
Vaccination

(NCDS)



OAT cohort, 2011-2020

• 46,453 individuals following exclusions
• 67% male

• 78% aged 25-44 years at cohort entry 

• 61% prescribed by GP at cohort entry

• 68% only prescribed methadone during follow-up 

• 22% methadone or buprenorphine

• 10% buprenorphine (+/- naloxone) 

• 304,042 person years

• 6,947 all-cause deaths (15% of cohort)
• 4,076 drug-related deaths (47% of all DRDs across Scotland 

in this period)

• 3,445 opioid-related deaths (85% of DRDs)

McAuley A, et al. Lancet Public Health, June 2023. 



Crude drug-related death rates (log scale) among those prescribed OAT 
in Scotland, 2011-2020

McAuley A, et al. Lancet Public Health, June 2023. 

• DRD rates trebled over the study 
period (from 6 per 1000 py in 
2011-12 to 21 per 1000 py in 
2019-20)

Cohort followed up from 1st Jan 2011 up to earliest of date of death, 31st Dec 2020 or at 24 months following cessation of OAT treatment. 



Crude drug-related death rates (log scale) among those prescribed OAT 
in Scotland by age-group, 2011-2020

McAuley A, et al. Lancet Public Health, June 2023. 

• DRD rates trebled over the study 
period (from 6 per 1000 py in 
2011-12 to 21 per 1000 py in 
2019-20)

• DRD rates highest among older 
adults

• Increases in DRD rates evident 
across all age-groups

Cohort followed up from 1st Jan 2011 up to earliest of date of death, 31st Dec 2020 or at 24 months following cessation of OAT treatment. 



Crude drug-related death rates (log scale) among those prescribed OAT 
in Scotland by OAT status, 2011-2020

McAuley A, et al. Lancet Public Health, June 2023. 

Prescription dates were not available for all patients; periods on/off OAT were instead based on reimbursements dates which were available for all prescriptions. On OAT referred to 
the period from –60 days to –12 days of each reimbursement date, given a) reimbursements dates were aggregated at the end of the month relating to when prescription is fully 
dispensed, b) the average number of days between prescription and reimbursement dates was 40 days and b) the duration between consecutive prescription dates was 28 days. 

• Overall DRD rates were 3.4 times 
higher for those off OAT relative 
to those on OAT

• However, DRD rates increased 
over calendar time for both those 
on OAT as well as off OAT 



Adjusted hazard ratios (95% CI) for drug-related deaths among those prescribed 
OAT in Scotland, 2011-2020

McAuley A, et al. Lancet Public Health, June 2023. 



McAuley A, et al. Lancet Public Health, June 2023. 

• Being off OAT consistently 
associated with higher risk of 
DRD over time 

• DRD rates increased 3-fold 
over time for both those on 
OAT as well as off OAT, after 
adjustment for age and other 
factors

Adjusted hazard ratios (95% CI) for drug-related deaths among those prescribed 
OAT in Scotland, 2011-2020



Historical and international context : drug-related mortality

• Merrall et al (2012) – SDMD opiate cohort, 1996-2006 
(239,771 py)

- Drug-related mortality 4.36 per 1000py

• Gao et al (2019) – methadone cohort, 2009-2015 
(193,800 py)

- Drug-related mortality 6.83 per 1000py

• McAuley et al (2023) – OAT cohort, 2011-2020 
(304,042 py)

- Drug-related mortality 13.41 per 1000py

Larney et al, JAMA Psychiatry 2020



We found a stronger protective 

effect of OAT in the Scottish cohort 

(70% reduced risk of DRDs) 

compared to that from recent global 

review and meta-analysis                

(pooled RR 0.41; 95% CI 0.33-0.52)

Santo et al, JAMA Psychiatry 2021

International context : strong protective effect of OAT



Key points

• One of the largest national cohorts of people prescribed OAT studied in the UK/internationally.

• Amongst the highest ever recorded mortality rates in OAT cohort studies; more than double 
international pooled estimates.

• Among people prescribed OAT, DRD rates have increased over the last decade for both those on and 
off OAT.  OAT is not a panacea for Scotland’s DRD crisis – other interventions needed.  

• But…mortality rates consistently higher in those off-OAT, therefore treatment is protective!

• The elevated risk associated with being off OAT was highest between 2015 and 2018, a period when 
Scotland’s DRD rate increased markedly to one of the highest internationally. 

• Why? Changing polydrug use (e.g. Benzos)? Funding cuts?

• Increases were evident across age-groups, adding weight to the consensus that Scotland’s overdose 
epidemic is not solely explained by an ageing cohort.
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