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1 Background 

Studies in several countries have found raised risk of fatal opioid overdose immediately after 

release from prison,1–8 and a protective effect of opioid agonist therapy (such as methadone or 

buprenorphine) during this period.7 Studies in Scotland show that the period after hospital 

discharge is also associated with higher risk.9,10 The increased risk may relate to reduced 

tolerance during these periods and interruption of opioid agonist therapy. These studies use 

cohorts of people who use opioids who are followed after a period in prison or hospital, and 

report mortality rates stratified by duration after release. 

Some evidence also indicates that illicit drug use and fatal overdoses occur in healthcare 

settings (not only after discharge). In a survey of 1,028 people who inject drugs and had been 

hospitalised in Vancouver, 44% reported illicit drug use on a hospital ward,11 and those 

reporting inadequate pain relief were more likely to report use of illicit drugs.12 Smaller studies 

of hospital patients with injecting-related bacterial infections in the US also found that high 

proportions used illicit drugs while admitted.13–15 Qualitative research in Canada and the US 

found that inpatients used drugs to prevent opioid withdrawal and to supplement pain relief 

medication, while a ‘zero-tolerance’ approach leads to concealment of drug use, rushing of 

procedures, and larger doses.16–18 As such, healthcare settings may be considered a ‘risk 

environment’ in terms of illicit drug use.16 

We are not aware of studies in the UK that examine illicit drug use in healthcare settings. Some 

acute hospitals in the UK have reported that patients have died following use of illicit drugs on 

wards (anecdotally), and there are media reports of some such instances.19–21 In these reports 

cases are found dead on hospital premises (for example in toilets) and some are found dead 

shortly after discharge. We do not know the number of times this has occurred, or whether 

hospital admission is associated with increased risk of fatal overdose. 

An initial scoping review of structured data about drug-related deaths held in the National 

Programme on Substance Abuse Deaths (NPSAD)22 from 2017 and 2018 found seven cases that 
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occurred in healthcare settings, some of which occurred while the decedent was living in a 

mental health hospital. 

The risk of fatal overdose in these settings may be modifiable through more timely provision of 

opioid substitution therapies and/or naloxone, safer injecting spaces (which have been 

proposed in Canada23), or improved protocols for management of people who are dependent on 

opioids. A study of hospital opioid substitution protocols is currently underway, led by Release 

and LSHTM, with early findings showing wide variation in protocols. 

This study will aim to quantify the risk of fatal overdose associated with inpatient admission to 

healthcare facilities, to motivate development of interventions such as these. 

Specific aims are: 

a. To describe fatal overdoses that occur during hospital admission or shortly after 

hospital discharge 

b. To test whether people who use illicit opioids in England are at increased risk of fatal 

overdose during hospital admission and shortly after discharge from hospital. 

2 Method 

The study will include two separate analyses: (1) a descriptive case series using data from the 

National Programme on Substance Abuse and Death (NPSAD); and (2) a self-controlled case 

series (case-only) analysis of the risk of fatal overdose associated with admission to acute and 

mental health hospitals, using linked mortality data and Hospital Episode Statistics. 

2.1 Descriptive case series using the National Programme on Substance Abuse and 

Deaths (NPSAD) database 

Methods 

The NPSAD database collates information from Coroners on deaths related to drugs in England, 

Wales, and Northern Ireland. NPSAD has received information on over 40,000 deaths since 

1997. We will search the database for individuals who died between 1 January 2010 and 1 

September 2020 due to an opioid overdose during or shortly after an admission to an acute 

hospital or mental health hospital, and extract information about each case from the Coroner’s 

report. We will not limit to deaths according to intent (accidental, suicide, or unknown). 

We will use the following process: 

1. Select cases by filtering the database on the following fields: 

a. Drugs, based on toxicology reports: any opioid, including synthetic opioids. 

b. AND ‘Place of death’ is hospital; OR ‘Living’ field indicates a healthcare facility, 

such as a mental health hospital or care home; OR any free text field includes 

the string ‘hosp’. 
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2. Manually screen the ‘verdict’, ‘detail’ and ‘other information’ fields to identify cases 

where there is evidence that drug use preceding death occurred during a hospital 

admission or in the 14 days after discharge. A random 20% of cases will be double-

screened by two researchers to check for consistency. 

3. Access Coroners’ forms for these cases. 

4. Extract the following information: 

a. Age, sex 

b. Location of death 

c. Type of location (e.g. acute / mental health hospital), and whether the death 

was during or shortly after admission 

d. Any recorded co-morbidities 

e. Drugs that were involved, including the type of opioid, route of administration, 

and any other drugs, including alcohol and prescription drugs 

f. Whether an intent was recorded (accident, suicide, or unknown) 

g. Short narrative about circumstance of death  

5. Conduct narrative analysis to support discussion of the circumstances of deaths. 



Page 4 of 13 

Figure 1: example flow chart for identifying relevant deaths in NPSAD 

 

Ethics and approvals 

The Chair of the King’s College London Biomedical & Health Sciences, Dentistry, Medicine and 

Natural & Mathematical Sciences Research Ethics Subcommittee (BDM RESC) confirmed 

November 2020 that the NPSAD Programme does not require Research Ethics Committee 

review as the subjects of the research are deceased. Outputs from this project will be reviewed 

by the NPSAD team prior to publication or sharing with people outside of the research team to 

check that data have been reasonably anonymised. 
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2.2 Self-controlled case series analysis of the risk of fatal overdose associated with 

admission to acute and mental health hospitals, using linked mortality data and 

Hospital Episode Statistics 

Method 

This will be a self-controlled case series where all participants are people who died in England 

due to use of opioids. The method only includes cases (i.e. people who died), and the analysis 

focuses on the timing of hospital admissions in relation to the date of death. 

The data source will be linked ONS mortality and Hospital Episode Statistics (HES) data in the 

Public Health England Data Lake. 

The approach will be: 

1. Definition of cases (opioid-related deaths): Cases will be defined as those with (a) an 

‘underlying cause of death’ of ICD-10 X40-X44, X60-X64, X85, or Y10-Y14 (based on the 

ONS definition of ‘drug-related death’24) and an opiate-specific ICD-10 code in any field 

(T40.0-4 and T40.6), or (b) F11 as the underlying cause of death, whether or not opiate-

specific codes are present in other fields. We will include all deaths in England that 

occurred over the most recent ten years for which data is available, among people aged 

18-64. 

2. Processing of linked Hospital Episode Statistics Admitted Patient Care data from 

episodes into spells or admissions. Hospital Episode Statistics is arranged such that 

admissions may be split into more than one record, with each record representing 

episodes of care led by different doctors. This process will involve merging of 

contiguous episodes within the same provider, but not across different providers 

(because a patient may be transferred from one hospital to another when an overdose 

occurs). 

3. For hospital admissions that end in death, classification of location of overdose into 

those that happened in the community and those that happened in hospital. 

Admissions due to drug overdoses will be identified as (a) those with a code listed in 

step 1 in the primary position (DIAG_3_01), or (b) admissions for non-drug related 

causes that may result from overdose (such as cardiac arrest), with another diagnosis 

code indicating drug use (see figure 3, box). Previous research suggests that hospital 

coding departments usually use codes T40.1-T40.3 if a patient was admitted due to 

methadone or heroin overdose.25 For deaths that occur in hospital where the admission 

was due to an overdose, the date of overdose will be reclassified to occur on the day of 

admission and in the location immediately prior to admission (which may be in the 

community or another hospital). In these cases, the final admission will be excluded 

from analysis. Figure 2 shows how the exposure status of deaths will be classified. 

4. Description of data, including: 

a. Characteristics of individuals, including the age at death, sex, decile of Index of 

Multiple Deprivation, and geographical region. For comparison, ONS data shows 

that 17,455 opiate-related deaths occurred between 2009 and 2018, and of these 
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74% were male and the mean age was 42.26 We also expect deaths to be 

disproportionately among people living in deprived areas. 

b. Characteristics of deaths, including the ICD-10 codes, intent (suicide or 

accidental, if ICD-10 information is available), and location of deaths in relation 

to the risk periods. 

c. Characteristics of all admissions in the dataset, including the number of 

admissions per individual, duration of admissions, diagnostic data in 

admissions, type of provider (acute vs. psychiatric hospitals). 

5. Self-controlled case series (SCCS). A SCCS is a design that only includes individuals 

who experience an event (in this study people who have died due to an opioid 

overdose). The analysis is based on the temporal relationship between the event and a 

transient exposure (in this study hospital admission).27 Advantages of the method are 

that (a) it is easier to construct a series of opioid-related deaths than a cohort of 

people who are at risk of opioid-relate deaths, and (b) it controls unmeasured time-

invariant confounders (which in this study may include long-term morbidities that are 

may be associated with hospitalisation, as well as demographic characteristics such as 

sex and ethnicity). The study will include the following design features:   

a. Division of the participant time-lines into risk periods: (A) the 14 days after 

hospital admission (or shorter if the admission is shorter than 14 days); (B) the 

remainder of admission; (C) the day or day after discharge; (D) days 3-14 after 

discharge, (Z) the 14 days before admission (see ‘limitations’ section for an 

explanation of risk period 4), (E) admissions due to drug overdose that end in 

death, and (F) other periods (the reference category). 

Figure 2: illustrative timeline of risk periods for 5 participants 

 

b. Arrangement of the data into ‘long’ form so that each patient has multiple rows, 

with a new row for each change in exposure period or age group. Age groups 

will be defined as 18-24, and then 5-year groups up to 60-64. 

c. Three analyses of the data, which address the problem that follow-up ends at 

the event (death).28 We will report the results of the three analyses and discuss 

reasons for differences in the results. 
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i. Use of the standard SCCS model, with follow-up ending at death. If 

hospital admission is associated with increased risk of the event, we 

anticipate that this analysis will produce risk ratios that are biased 

towards the null (i.e. understated). 

ii. Use of the standard SCCS model, with follow-up ending at 31 December 

2019 for each participants. Periods after death are included as exposure-

free time. If hospital admission is associated with increased risk of the 

event, we anticipate that this analysis will produce risk ratios that are 

biased away from the null (i.e. overstated). 

iii. Use of the method developed by Farrington et al29 for SCCS with 

curtailed event-dependent exposures, which uses a series of analyses in 

which each exposure is assumed to be the final exposure. This approach 

is designed to produce unbiased estimates when follow-up ends at the 

event. 

d. We anticipate there may be an interaction between sex and the risk associated 

with hospital admission, and will stratification the analysis by sex. 
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Figure 3: Classification of cases by exposure status 
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Limitations 

1. Missing deaths. The linked HES-mortality dataset only includes deaths for individuals 

that “exist in HES” (i.e. have a prior hospital admission or A&E visit). The SCCS method 

only requires exposed cases so this is not a major problem, but we will attempt to 

report the number of missing deaths by comparing the data to an unlinked mortality 

database. 

2. Misclassification of hospital admissions ending in death according to overdose vs. 

other causes. This may occur, for example, if diagnoses were changed to incorporate 

events that occur after admission, including death. For example, if a patient was 

admitted for treatment of an injecting-related abscess and then used drugs while 

admitted and died as a result, the diagnostic codes in HES may be adjusted to include 

the overdose. This may mean we incorrectly classify the patient as being admitted for 

the overdose, when in fact the admission was due to another cause. 

3. Limitations related to the case definition: 

a. The ICD-10 codes will capture some deaths related to pain relief rather than 

non-therapeutic or illicit drug use (e.g. heroin use). In future, it may be possible 

to improve the specificity of the case definition using linkage to NDTMS.  

b. The ICD-10 code T40.6 (‘poisoning due to other and unspecified narcotics’) may 

occasionally relate to non-opioid related deaths. 

c. ICD-10 codes do not allow reliable distinction of different opioids (such as 

heroin- or methadone-specific deaths), particularly where T40.2 (‘other opioids, 

including codeine and morphine’) is used.  

d. Some opioid-related deaths may not have a specific ICD-10 code, and instead 

have a general code such as T50.9 (‘poisoning by other and unspecified drugs’). 

These deaths will not be captured in the study. 

4. The design estimates relative effects only. The design is case-only and therefore 

cannot estimate the rate or risk of fatal overdose in the population. 

5. It may be difficult to evaluate intent. Although some ICD-10 codes give information 

about intent (i.e. whether a death was accidental or a suicide), these may not be 

consistent or reliable. The descriptive analysis will show what proportion of deaths 

were deemed accidental vs. suicides, but we will not analyse this further. 

6. Some time-varying confounders will not be measurable. While the SCCS eliminates 

time-invariant confounders, there may be time-varying confounders that are not 

measured. In particular, changes in drug use may be associated with both increased 

risk of hospital admission (for example if an increased frequency of injecting led to 

increased risk of skin infections), and also increase the risk of fatal overdose. A 

possible mechanism of time-varying confounding is shown in figure 4. The period 

before admission (risk period Z) may provide insight into time-varying confounding. For 

example, if both the pre-admission period and admission have a similar raised risk of 
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fatal overdose, we could assume that the increased risk associated with admission is 

related to time-varying confounders such as those in figure 4. 

Figure 4: time-varying confounding 

 

Ethics and approvals 

The self-controlled case series using linked ONS mortality and Hospital Episode Statistics data 

has been approved by the PHE Research Ethics and Governance Group (PHE REGG), ref R&D412, 

on 26 October 2020. The use of PHE ‘Data Lake’ data for this analysis is approved by the PHE 

Alcohol, Drugs, Tobacco and Justice Division.  

Hospital 
admission

Fatal overdosePoor health

Frequency of 
drug use

Susceptibility 
to fatal 

overdose

Likelihood of 
overdose



Page 11 of 13 

3 References 

1 Zlodre J, Fazel S. All-Cause and External Mortality in Released Prisoners: Systematic Review and Meta-

Analysis. Am J Public Health 2012; 102: e67–75. DOI:10.2105/AJPH.2012.300764. 

2 Seaman SR, Brettle RP, Gore SM. Mortality from overdose among injecting drug users recently released 

from prison: database linkage study. BMJ 1998; 316: 426–8. DOI:10.1136/bmj.316.7129.426. 

3 Binswanger IA, Heagerty PJ, Koepsell TD. Release from Prison — A High Risk of Death for Former 

Inmates. N Engl J Med 2007; : 9. 

4 Spittal MJ, Forsyth S, Pirkis J, Alati R, Kinner SA. Suicide in adults released from prison in Queensland, 

Australia: a cohort study. J Epidemiol Community Health 2014; 68: 993–8. DOI:10.1136/jech-2014-

204295. 

5 Kinner SA, Forsyth S, Williams G. Systematic review of record linkage studies of mortality in ex-

prisoners: why (good) methods matter: Record linkage studies of ex-prisoner mortality. Addiction 

2013; 108: 38–49. DOI:10.1111/add.12010. 

6 Ødegård E, Amundsen EJ, Kielland KB, Kristoffersen R. The contribution of imprisonment and release 

to fatal overdose among a cohort of Norwegian drug abusers. Addict Res Theory 2010; 18: 51–8. 

DOI:10.3109/16066350902818851. 

7 Degenhardt L, Larney S, Kimber J, et al. The impact of opioid substitution therapy on mortality post-

release from prison: retrospective data linkage study: Impact of OST on mortality post-release from 

prison. Addiction 2014; 109: 1306–17. DOI:10.1111/add.12536. 

8 Binswanger IA. Mortality After Prison Release: Opioid Overdose and Other Causes of Death, Risk 

Factors, and Time Trends From 1999 to 2009. Ann Intern Med 2013; 159: 592. DOI:10.7326/0003-4819-

159-9-201311050-00005. 

9 White SR, Bird SM, Merrall ELC, Hutchinson SJ. Drugs-Related Death Soon after Hospital-Discharge 

among Drug Treatment Clients in Scotland: Record Linkage, Validation, and Investigation of Risk-

Factors. PLOS ONE 2015; 10: e0141073. DOI:10.1371/journal.pone.0141073. 

10 Merrall ELC, Bird SM, Hutchinson SJ. A record-linkage study of drug-related death and suicide after 

hospital discharge among drug-treatment clients in Scotland, 1996-2006: Drug-related death after 

hospital discharge. Addiction 2013; 108: 377–84. DOI:10.1111/j.1360-0443.2012.04066.x. 

11 Grewal HK, Ti L, Hayashi K, Dobrer S, Wood E, Kerr T. Illicit drug use in acute care settings: Illicit drug 

use in hospital. Drug Alcohol Rev 2015; 34: 499–502. DOI:10.1111/dar.12270. 

12 Ti L, Voon P, Dobrer S, Montaner J, Wood E, Kerr T. Denial of Pain Medication by Health Care Providers 

Predicts In-Hospital Illicit Drug Use among Individuals who Use Illicit Drugs. Pain Res Manag 2015; 20: 

84–8. DOI:10.1155/2015/868746. 

13 Goel N, Munshi LB, Thyagarajan B. Intravenous Drug Abuse by Patients Inside the Hospital: A Cause for 

Sustained Bacteremia. Case Rep Infect Dis 2016; 2016: 1–3. DOI:10.1155/2016/1738742. 

14 Fanucchi LC, Lofwall MR, Nuzzo PA, Walsh SL. In-hospital illicit drug use, substance use disorders, and 

acceptance of residential treatment in a prospective pilot needs assessment of hospitalized adults 

with severe infections from injecting drugs. J Subst Abuse Treat 2018; 92: 64–9. 

DOI:10.1016/j.jsat.2018.06.011. 



Page 12 of 13 

15 Eaton EF, Westfall AO, McClesky B, et al. In-Hospital Illicit Drug Use and Patient-Directed Discharge: 

Barriers to Care for Patients With Injection-Related Infections. Open Forum Infect Dis 2020; 7. 

DOI:10.1093/ofid/ofaa074. 

16 McNeil R, Small W, Wood E, Kerr T. Hospitals as a ‘risk environment’: An ethno-epidemiological study of 

voluntary and involuntary discharge from hospital against medical advice among people who inject 

drugs. Soc Sci Med 2014; 105: 59–66. DOI:10.1016/j.socscimed.2014.01.010. 

17 Strike C, Robinson S, Guta A, et al. Illicit drug use while admitted to hospital: Patient and health care 

provider perspectives. PLOS ONE 2020; 15: e0229713. DOI:10.1371/journal.pone.0229713. 

18 Chan Carusone S, Guta A, Robinson S, et al. “Maybe if I stop the drugs, then maybe they’d care?”—

hospital care experiences of people who use drugs. Harm Reduct J 2019; 16. DOI:10.1186/s12954-019-

0285-7. 

19 Jones S. Body found locked in hospital toilet. The Guardian. 2004. 

https://www.theguardian.com/society/2004/dec/07/hospitals.health (accessed July 20, 2020). 

20 O’Brien Z. Patient who lay dead in a hospital toilet for two days wasn’t even reported missing until over 

FOUR HOURS after he left his ward for a cigarette. Dly. Mail. 2018. 

https://www.dailymail.co.uk/news/article-5656609/Patient-lay-dead-hospital-toilet-two-days-

leaving-ward-cigarette-inquest-hears.html (accessed July 20, 2020). 

21 Farell-Roig E. Hospital patient found dead in shower room two days after he went missing from a ward. 

Wales Online. 2019. https://www.walesonline.co.uk/news/wales-news/hospital-patient-found-dead-

shower-16186643 (accessed July 20, 2020). 

22 St. George’s Unviersity of London. National Programme on Substance Abuse and Deaths (NPSAD). 

2020. https://www.sgul.ac.uk/about/our-institutes/population-health/research-themes/health-

lifestyle-and-environments/npsad (accessed Sept 25, 2020). 

23 Ti L, Buxton J, Harrison S, et al. Willingness to access an in-hospital supervised injection facility 

among hospitalized people who use illicit drugs: In-hospital SIF. J Hosp Med 2015; 10: 301–6. 

DOI:10.1002/jhm.2344. 

24 Office for National Statistics. Deaths related to drug poisoning in England and Wales QMI. 2018. 

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/methodol

ogies/deathsrelatedtodrugpoisoninginenglandandwalesqmi (accessed July 22, 2020). 

25 Shah AD, Wood DM, Dargan PI. Survey of ICD-10 coding of hospital admissions in the UK due to 

recreational drug toxicity. QJM Int J Med 2011; 104: 779–84. DOI:10.1093/qjmed/hcr074. 

26 Office for National Statistics. Number of deaths related to drug poisoning where any opiate was 

mentioned on the death certificate, by single year of age, England and Wales, registered between 1993 

and 2018. 2019. 

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/adhocs/1

0808numberofdeathsrelatedtodrugpoisoningwhereanyopiatewasmentionedonthedeathcertificatebysi

ngleyearofageenglandandwalesregisteredbetween1993and2018 (accessed July 22, 2020). 

27 Petersen I, Douglas I, Whitaker H. Self controlled case series methods: an alternative to standard 

epidemiological study designs. BMJ 2016; : i4515. DOI:10.1136/bmj.i4515. 

28 Whitaker HJ, Ghebremichael-Weldeselassie Y. Self-Controlled Case Series Methodology. Annu Rev Stat 

Its Appl 2019; 6: 241–61. DOI:10.1146/annurev-statistics-030718-105108. 



Page 13 of 13 

29 Farrington CP, Whitaker HJ, Hocine MN. Case series analysis for censored, perturbed, or curtailed post-

event exposures. Biostatistics 2008; 10: 3–16. DOI:10.1093/biostatistics/kxn013. 

30 Hubbard R. Bupropion and the risk of sudden death: a self-controlled case-series analysis using The 

Health Improvement Network. Thorax 2005; 60: 848–50. DOI:10.1136/thx.2005.041798. 

31 Whitaker HJ, Paddy Farrington C, Spiessens B, Musonda P. Tutorial in biostatistics: the self-controlled 

case series method. Stat Med 2006; 25: 1768–97. DOI:10.1002/sim.2302. 

 


