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The opioid overdose epidemic in North America has 
slowed the increase in Canadian life expectancy and 
contributed to a decline in life expectancy in British 

Columbia.1–3 More than 4 years since BC declared a public 
health emergency in April 2016, in response to rapidly rising 
overdose deaths,4 the province continues to struggle to con-
tain this epidemic. Tragically, overdose deaths have risen to 
unprecedented highs since the onset of the coronavirus dis-
ease 2019 (COVID-19) pandemic. In October 2020, overdose 
claimed 5.2 lives per day in BC, highlighting the urgency of 
the need to strengthen a multifaceted response and thereby to 
identify people at risk and prevent fatal outcomes.5 

Visits to the emergency department are critical points of 
contact with persons at risk of overdose and death. From 2013 
to 2017, emergency department visits for opioid misuse 
increased by 165% in Alberta and 144% in Ontario.6,7 Fur-
thermore, public health analyses indicate that 54% of persons 
with an overdose had visited an emergency department in the 
previous year, and 19% of those left against medical advice, 
indicating missed opportunities to intervene.8,9

For patients who present to the emergency department after 
an opioid overdose, health care providers have an opportunity 
to offer potentially life-saving treatments, such as take-home 
naloxone kits and induction of buprenorphine–naloxone.10,11 
One seminal study showed that initiation of buprenorphine–
naloxone in the emergency department more than doubled 
30-day retention in addictions care relative to referral alone.12 

To optimize and optimally target emergency department 
interventions toward specific subgroups at highest risk of future 
fatal events, we must understand individuals’ outcomes after 
overdose-related emergency department visits and predictors of 
risk. Therefore, our primary objective was to estimate and   
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estimate and compare the 12-month mortality between persons with visits to the emergency department related to opioid overdose 
and those with non-overdose-related visits. 

Methods: We conducted a retrospective cohort study using the Provincial Overdose Cohort, which contains data for patients in 
British Columbia who had an opioid-related overdose between 2015 and 2017, along with a 20% random sample of BC residents for 
comparison. We examined all nonfatal visits to the emergency department between Jan. 1, 2015, and Dec. 31, 2016, among persons 
aged 14 to 74 years and compared the 12-month mortality between those with overdose-related visits and those with non-overdose-
related visits. We estimated the hazard ratio for death, with adjustment for age, sex, comorbidity and disposition (discharged or left 
against medical advice).

Results: We included 3593 persons with overdose-related visits and 216 453 with non-overdose-related visits to the emergency 
department. Those with overdose-related visits were younger, were predominantly male and had more mental health conditions. 
The 12-month crude mortality probability was 5.4% (95% confidence interval [CI] 4.7%–6.2%) in this group and 1.7% (95% CI 
1.6%–1.8%) among those with non-overdose-related visits. After adjustment, for persons who were discharged, the 12-month mor-
tality hazard was 3.5 (95% CI 3.0–4.2) times higher among those with overdose-related visits than those with non-overdose-related 
visits. For persons who left against medical advice, the mortality hazard was 7.1 (95% CI 4.0–12.5) times higher among those with 
opioid overdose. 

Interpretation: Among persons with overdose-related visits to the emergency department, 12-month mortality was higher than 
among those with non-overdose-related visits. Overdose-related visits should prompt urgent evidence-based interventions (e.g., 
take-home naloxone kits, buprenorphine–naloxone induction) to prevent future deaths.
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compare the 12-month mortality between persons with visits to 
the emergency department related to opioid overdose and per-
sons with visits not related to overdose. The secondary objec-
tive was to estimate 12-month mortality among persons with 
overdose-related visits, according to visit disposition: admission, 
discharge with approval or leaving against medical advice.

Methods

Study design and data sources
In this retrospective cohort study, we used the BC Provincial 
Overdose Cohort, a collection of linked administrative data 
for persons who experienced an opioid-related overdose 
between Jan. 1, 2015, and Dec. 31, 2017. This database also 
includes a 20% random sample of the BC population who did 
not experience an opioid-related overdose as a reference. 
Under the declaration of a public health emergency that 
resulted from rising overdose deaths, the provincial health 
officer issued public health orders for acquisition of these 
data. This enabled the BC Centre for Disease Control to lead 
creation of the cohort, in collaboration with regional health 
authorities, the Ministry of Health, BC Emergency Health 
Services and the BC Coroners Service. The Provincial Over-
dose Cohort is refreshed annually to include new persons who 
have had an overdose and to update information on those 
already in the database.13–15

The Provincial Overdose Cohort captures opioid-related 
overdose events using specific case definitions in multiple data 
sources: BC Emergency Health Services; BC Drug and Poison 
Information Centre; case reporting by emergency physicians; 
the National Ambulatory Care Reporting System (NACRS), 
the Discharge Abstract Database (both maintained by the 
Canadian Institute for Health Information) and the BC Medical 
Services Plan database; and overdose-related deaths recorded 
by the BC Coroners Service or the Vital Statistics Agency. An 
additional 5 years of records (from Jan. 1, 2010, to Dec. 31, 
2014) of health care utilization (NACRS, Discharge Abstract 
Database, BC Medical Services Plan), prescription dispensa-
tions (PharmaNet) and incarceration (admission and release 
dates for provincial correctional institutions) are appended for 
every person in the Provincial Overdose Cohort. 

The provincial Client Roster database provides basic 
demographic information such as sex, birthdate, death date (if 
applicable) and residence geography as of Dec. 31 each year. 
Data are linked using deterministic and probabilistic algo-
rithms incorporating name, birthdate, sex and provincial 
health number.14,16 Greater detail on case definitions and 
methodology for the Provincial Overdose Cohort are avail-
able elsewhere.9,10

We examined administrative data for emergency depart-
ment visits from linked NACRS data in the Provincial Over-
dose Cohort. The NACRS captures information on emer-
gency visits in Canada; for 2015/16, it included data from 29 
contributing emergency departments in BC.17–19 Visit acuity 
was defined in the NACRS using the Canadian Triage and 
Acuity Scale (ctas-phctas.ca), a national tool that allows care 
providers in emergency departments to prioritize care. 

Study population and definitions
Our study population consisted of a study cohort and a com-
parison cohort. The study cohort comprised persons 14 to 74 
years of age who made at least 1 nonfatal overdose–related 
visit to the emergency department between Jan. 1, 2015, and 
Dec. 31, 2016. We defined nonfatal visits as those with a dis-
position other than death. Consistent with previous litera-
ture,20,21 we restricted our sample to this age span to capture 
the most common demographic of adolescents and adults 
experiencing overdose in BC.22 We excluded older persons 
(≥  75 yr), who would be expected to have higher natural 
comorbidity and mortality.

We extracted data for all nonfatal overdose-related visits to 
the emergency department based on the International Statisti-
cal Classification of Diseases and Related Health Problems, 10th 
Revision, diagnostic codes T40.1 (poisoning due to heroin) and 
T40.6 (poisoning due to other/unspecified opioids), a previ-
ously described approach to identify illicit opioid overdoses.14 
We defined the first nonfatal overdose-related visit made by 
each person as the index overdose visit. 

Persons in the Provincial Overdose Cohort who had only 
non-overdose-related emergency department visits, with the 
same age restrictions and time frame as described above, con-
stituted our comparison cohort. We defined the first nonfatal, 
non-overdose-related visit as the index non-overdose visit.

All participants had to be present in the Client Roster data-
base for 3 consecutive years (the index visit year, as well as 
1 year before and 1 year after) to ensure the validity of our 
assumption that 1 year of health utilization history and mor-
tality during the 1-year follow-up period were captured. 

Outcomes
Our primary outcome was all-cause mortality within 
12 months after the index overdose-related or non-overdose-
related emergency department visit. Secondary outcomes 
were all-cause mortality at 1, 3 and 6 months after the index 
overdose-related or non-overdose-related emergency depart-
ment visit. We extracted death dates from the following data 
sources: the BC Coroners Service, the Vital Statistics Agency 
or the provincial Client Roster.

Statistical analysis
We conducted descriptive analyses of individual and visit 
characteristics at the time of the index emergency department 
visit using proportions for categorical variables and medians 
with interquartile ranges for continuous variables.

We used Kaplan–Meier product-limit estimates to summa-
rize the crude proportion of mortality among persons who 
had overdose-related and non-overdose-related visits. We 
reported crude mortality proportions at 1, 3, 6 and 12 months 
from the index visit, stratified by disposition status: discharged 
with approval, left against medical advice or admitted to hos-
pital. We plotted Kaplan–Meier curves to illustrate the prog-
ress of mortality within 12 months from the index visit, strati-
fied by disposition status.

We used multivariable Cox regression to estimate and 
compare the hazard of death 12 months after the index 
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Table 1 (part 1 of 2): Characteristics associated with overdose-related and non-overdose-related visits to emergency departments 
in British Columbia, 2015–2016 

Patient group and reason for visit; no. (%) of patients* 

Characteristic

All patients Discharged Left against medical advice

Overdose
n = 3593

Non-overdose
n = 216 453

Overdose
n = 3133

Non-overdose
n = 187 932

Overdose
n = 150

Non-overdose
n = 7960

Index visits to ED

Health authority

    Interior Health 73 (2.0) 23 432 (10.8) 66 (2.1) 20 028 (10.7) 2 (1.3) 765 (9.6)

    Fraser Health 1900 (52.9) 93 487 (43.2) 1652 (52.7) 81 882 (43.6) 42 (28.0) 3694 (46.4)

    Vancouver Coastal
    Health

1407 (39.2) 51 274 (23.7) 1234 (39.4) 44 539 (23.7) 96 (64.0) 1903 (23.9)

    Island Health 67 (1.9) 38 952 (18.0) 60 (1.9) 33 638 (17.9) 1 (0.7) 1200 (15.1)

    Northern Health 137 (3.8) 8578 (4.0) 113 (3.6) 7208 (3.8) 8 (5.3) 371 (4.7)

    Unknown 9 (0.3) 730 (0.3) 8 (0.3) 637 (0.3) 1 (0.7) 27 (0.3)

Arrival by ambulance 2966 (82.5) 33 062 (15.3) 2585 (82.5) 23 525 (12.5) 139 (92.7) 1261 (15.8)

Canadian Triage and Acuity Scale

    1 (resuscitation) 128 (3.6) 1429 (0.7) 73 (2.3) 425 (0.2) 5 (3.3) 7 (0.1)

    2 (emergent) 1096 (30.5) 31 827 (14.7) 888 (28.3) 23 023 (12.3) 35 (23.3) 426 (5.4)

    3 (urgent) 2147 (59.8) 100 094 (46.2) 1968 (62.8) 86 752 (46.2) 103 (68.7) 3393 (42.6)

    4 (less urgent) 189 (5.3) 73 596 (34.0) 174 (5.6) 69 851 (37.2) 6 (4.0) 2679 (33.7)

    5 (nonurgent) 19 (0.5) 5415 (2.5) 19 (0.6) 4997 (2.7) 0 (0.0) 353 (4.4)

    Unknown 14 (0.4) 4092 (1.9) 11 (0.4) 2884 (1.5) 1 (0.7) 1102 (13.8)

Visit length of stay, h, 
median (IQR)

3.5 (2.2–5.9) 2.8 (1.7–4.5) 3.5 (2.2–5.8) 2.8 (1.7–4.3) 3.5 (2.2–5.8) 2.8 (1.7–4.3)

Disposition after index visit

    Discharged 3133 (87.2) 187 932 (86.8) – – – –

    Left against medical
    advice

150 (4.2) 7960 (3.7) – – – –

    Admitted or transferred 310 (8.6) 20 561 (9.5) – – – –

Patients 

Sex, female 1098 (30.6) 108 524 (50.1) 939 (30.0) 95 837 (51.0) 33 (22.0) 3724 (46.8)

Age, yr, median (IQR) 35.0 (27.0–46.0) 41.0 (28.0–56.0) 35.0 (27.0–46.0) 42.0 (28.0–56.0) 35.0 (27.0–46.0) 42.0 (28.0–56.0)

Age group, yr

    14–35 1836 (51.1) 83 451 (38.6) 1618 (51.6) 75 016 (39.9) 74 (49.3) 3815 (47.9)

    36–55 1458 (40.6) 72 846 (33.7) 1268 (40.5) 64 063 (34.1) 63 (42.0) 2732 (34.3)

    56–74 299 (8.3) 60 156 (27.8) 247 (7.9) 48 853 (26.0) 13 (8.7) 1413 (17.8)

Material deprivation quintile†

    1 (most deprived) 391 (16.6) 37 873 (19.6) 331 (16.3) 33 318 (19.7) 21 (25.6) 1297 (18.7)

    2 289 (12.3) 37 265 (19.3) 238 (11.7) 32 714 (19.4) 11 (13.4) 1263 (18.3)

    3 347 (14.7) 36 920 (19.1) 301 (14.8) 32 212 (19.1) 12 (14.6) 1265 (18.3)

    4 445 (18.9) 38 403 (19.9) 392 (19.3) 33 381 (19.8) 12 (14.6) 1375 (19.9)

    5 (least deprived) 883 (37.5) 42 981 (22.2) 771 (37.9) 37 144 (22.0) 26 (31.7) 1719 (24.8)

Elixhauser index with mental health

    0 2606 (72.5) 197 785 (91.4) 2379 (75.9) 179 940 (95.7) 128 (85.3) 7586 (95.3)

    1 451 (12.6) 10 313 (4.8) 339 (10.8) 4920 (2.6) 10 (6.7) 234 (2.9)

    ≥ 2 536 (14.9) 8355 (3.9) 415 (13.2) 3072 (1.6) 12 (8.0) 140 (1.8)
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emergency department visit among persons with an overdose-
related visit and those with a non-overdose-related visit. For 
persons who were admitted to a facility after the emergency 
department visit, the hazard of death was nonproportional 
over time. Furthermore, these individuals had greater medical 
complexity, with more severe trajectories, than persons who 
left the emergency department, either through discharge or 
against medical advice. Therefore, we excluded admitted 
patients from the Cox regression analysis. 

To explore whether the hazard of death differed between 
persons with overdose-related and non-overdose-related visits 
according to disposition among those who left the emergency 
department, we created a combined, 4-level categorical 

variable combining disposition status (discharged with 
approval or left against medical advice) and type of visit (over-
dose-related or non-overdose-related). We adjusted for age, 
sex and comorbidity using the Elixhauser index.23 We 
included these covariables because they are clinically appro-
priate and reliably coded (least missingness). Our Cox model 
did not account for censoring due to losses to follow-up: we 
assumed that persons with no recorded death remained alive, 
given that 3 years of Client Roster data were needed for a per-
son to be included in our analyses and furthermore that we 
ascertained death from comprehensive provincial databases. 

We performed all analyses with the SAS Enterprise Guide 
V7.1 (SAS Institute Inc.).

Table 1 (part 2 of 2): Characteristics associated with overdose-related and non-overdose-related visits to emergency departments 
in British Columbia, 2015–2016

Patient group and reason for visit; no. (%) of patients*

All patients Discharged Left against medical advice

Characteristic
Overdose
n = 3593

Non-overdose
n = 216 453

Overdose
n = 3133

Non-overdose
n = 187 932

Overdose
n = 150

Non-overdose
n = 7960

Elixhauser index without mental health

    0 3287 (91.5) 201 901 (93.3) 2909 (92.9) 181 496 (96.6) 144 (96.0) 7748 (97.3)

    1 187 (5.2) 8478 (3.9) 145 (4.6) 4251 (2.3) 2 (1.3) 145 (1.8)

    ≥ 2 119 (3.3) 6074 (2.8) 79 (2.5) 2185 (1.2) 4 (2.7) 67 (0.8)

Psychiatric comorbidities

    Anxiety 561 (15.6) 11 032 (5.1) 478 (15.3) 9035 (4.8) 10 (6.7) 501 (6.3)

    Depression 611 (17.0) 13 113 (6.1) 499 (15.9) 10 379 (5.5) 18 (12.0) 590 (7.4)

    Schizophrenia 364 (10.1) 2928 (1.4) 319 (10.2) 1658 (0.9) 12 (8.0) 135 (1.7)

    Personality disorders 195 (5.4) 992 (0.5) 161 (5.1) 582 (0.3) 3 (2.0) 45 (0.6)

≥ 1 prescription medication in 365 d before index visit

    Opioids for analgesia 1232 (34.3) 47 502 (21.9) 1048 (33.5) 40 325 (21.5) 54 (36.0) 1666 (20.9)

    Opioid agonist therapy 1375 (38.3) 3985 (1.8) 1215 (38.8) 2997 (1.6) 73 (48.7) 411 (5.2)

    Benzodiazepines and
    z-drugs‡

1094 (30.4) 32 867 (15.2) 934 (29.8) 26 845 (14.3) 31 (20.7) 1280 (16.1)

    Antidepressant and
    antipsychotic
    medications

1976 (55.0) 44 193 (20.4) 1702 (54.3) 35 988 (19.1) 74 (49.3) 1920 (24.1)

Incarceration in 365 d 
before index visit

788 (21.9) 2422 (1.1) 708 (22.6) 1887 (1.0) 33 (22.0) 230 (2.9)

Health care encounters in 365 d before index visit, median (IQR)

    Hospitalization 0.0 (0.0–1.0) 0.0 (0.0–0.0) 0.0 (0.0–1.0) 0.0 (0.0–0.0) 0.0 (0.0–1.0) 0.0 (0.0–0.0)

    Ambulance 1.0 (0.0–1.0) 0.0 (0.0–0.0) 1.0 (0.0–1.0) 0.0 (0.0–0.0) 1.0 (0.0–1.0) 0.0 (0.0–0.0)

    Physician visits§ 15.0 (5.0–39.0) 8.0 (3.0–15.0) 14.0 (5.0–38.0) 7.0 (3.0–14.0) 14.0 (5.0–38.0) 7.0 (3.0–14.0)

    No. of physicians§ 10.0 (5.0–18.0) 7.0 (3.0–11.0) 10.0 (4.0–18.0) 6.0 (3.0–11.0) 10.0 (4.0–18.0) 6.0 (3.0–11.0)

    ED visits 2.0 (0.0–5.0) 0.0 (0.0–0.0) 2.0 (0.0–5.0) 0.0 (0.0–0.0) 2.0 (0.0–5.0) 0.0 (0.0–0.0)

Note: ED = emergency department, IQR = interquartile range.
*Except where indicated otherwise.
†Data for material deprivation were missing for the following numbers of patients: 1238 of all patients with an overdose-related visit, 23 011 of all patients with a non-
overdose-related visit, 1100 of patients who were discharged after an overdose-related visit, 19 163 of patients who were discharged after a non-overdose-related visit, 68 of 
patients who left against medical advice after an overdose-related visit and 1041 of patients who left against medical advice after a non-overdose-related visit.
‡For example, zolpidem and zopiclone.
§Community or outpatient.
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Ethics approval
Analysis of the Provincial Overdose Cohort falls under the 
public health mandate of the BC Centre for Disease Control. 
Therefore, institutional ethics approval was not required.

Results
We included 3593 persons with overdose-related and 216 453 
persons with non-overdose-related visits to the emergency 
department (Table 1). Relative to those with non-overdose-
related visits, those with overdose-related visits were younger 
and were more likely to be male, to have mental illness or 
recent incarceration, and to have longer and higher-acuity 
emergency department visits (according to the Canadian Triage 
and Acuity Scale).

Crude mortality
Crude mortality probabilities are shown in Table 2 and 
Kaplan–Meier curves by visit disposition in Figure 1. The 
12-month mortality proportion was higher among those 
with overdose-related visits than among those with non-
overdose-related visits (5.4%, 95% confidence interval [CI] 
4.7%–6.2% v. 1.7%, 95% CI 1.6%–1.8%). Among persons 
who left the emergency department (i.e., discharged with 
approval or left against medical advice), those with overdose-
related visits had higher 12-month mortality than those with 
non-overdose-related visits. Persons with overdose-related 
visits who left against medical advice had the most pro-
nounced increase in mortality relative to persons with non-
overdose-related visits (8.0%, 95% CI 4.6%–13.7% v. 1.3%, 
95% CI 1.1%–1.6%). There was an unremarkable difference 
in mortality between persons admitted after overdose and 
those admitted for non-overdose-related reasons. Figure 2 
shows Kaplan–Meier curves according to our 4-level variable 
combining visit disposition and overdose-related or non-
overdose-related visits.

Hazard ratios
Adjusted and unadjusted hazard ratios (HRs) from the Cox 
regression are shown in Table 3. Persons who presented 
with overdose and were discharged with approval had unad-
justed and adjusted mortality HRs of 1.3 (95% CI 1.0–1.6) 
and 3.5 (95% CI 3.0–4.2), respectively, relative to the dis-
charged nonoverdose group. Among persons with overdose 
who left against medical advice, the unadjusted and adjusted 
mortality HRs were 5.2 (95% CI 4.5–6.1) and 7.1 (95% 
CI 4.0–12.5), respectively, relative to the discharged non-
overdose group.

The adjusted HR for persons with overdose-related visits 
compared with persons with non-overdose-related visits was 
higher among those who left against medical advice (HR 5.0, 
95% CI 2.7–9.1) than among those who were discharged (HR 
3.5, 95% CI 3.0–4.2). The adjusted HR for persons who left 
against medical advice compared with persons who were dis-
charged was higher among those with overdose-related visits 
(HR 2.0, 95% CI 1.1–3.6) than among those with non-over-
dose-related visits (HR 1.4, 95% CI 1.2–1.7). However, these 
differences in HR were not statistically significant.

Interpretation

In this study, we used the Provincial Overdose Cohort to ana-
lyze and compare 12-month mortality for persons with over-
dose-related and non-overdose-related visits to the emergency 
department in BC. Those with overdose-related visits were 
younger, were predominantly male and had a higher burden 
of mental illness. Our analysis showed that 1 in 19 persons 
presenting to the emergency department after an overdose 
died in the following year. Importantly, persons who walked 
out of the emergency department after an overdose-related 
visit (either discharged with approval or left against medical 
advice) had at least a 3.5-fold increased hazard of death in the 
following year relative to the discharged non-overdose group. 

Table 2: Crude mortality proportions among persons with 
overdose-related and non-overdose-related visits to the 
emergency department, overall and by disposition status

Type of visit;  
% of patients who died (95% CI)

Disposition and 
time frame, mo

Overdose-
related

Non-overdose-
related

Overall (any disposition)

    1 0.8 (0.6–1.2) 0.4 (0.4–0.4)

    3 1.8 (1.4–2.3) 0.7 (0.7–0.8)

    6 3.5 (2.9–4.1) 1.1 (1.1–1.1)

    12 5.4 (4.7–6.2) 1.7 (1.6–1.8)

Not admitted* 

    1 0.7 (0.4–1.0) 0.1 (0.1–0.1)

    3 1.6 (1.3–2.1) 0.3 (0.3–0.3)

    6 3.4 (2.8–4.0) 0.6 (0.5–0.6)

    12 5.3 (4.6–6.1) 1.0 (1.0–1.1)

Discharged to home or place of residence

    1 0.6 (0.4–1.0) 0.1 (0.1–0.1)

    3 1.6 (1.2–2.1) 0.3 (0.3–0.3)

    6 3.3 (2.7–3.9) 0.6 (0.5–0.6)

    12 5.1 (4.4–6.0) 1.0 (1.0–1.1)

Left against medical advice

    1 2.0 (0.7–6.1) 0.2 (0.1–0.3)

    3 2.0 (0.7–6.1) 0.4 (0.3–0.6)

    6 5.3 (2.7–10.4) 0.7 (0.5–0.9)

    12 8.0 (4.6–13.7) 1.3 (1.1–1.6)

Admitted or transferred

    1 2.3 (1.1–4.7) 2.9 (2.7–3.2)

    3 3.6 (2.0–6.3) 4.6 (4.3–4.9)

    6 4.8 (3.0–7.9) 6.1 (5.8–6.4)

    12 6.5 (4.2–9.8) 8.2 (7.8–8.6)

Note: ED = emergency department, CI = confidence interval.
*“Not admitted” is a combined category for those who were discharged and those 
who left against medical advice.
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For persons who left against medical advice after an overdose-
related visit, the hazard of death was increased more than 
sevenfold.

Our finding — that persons who present to the emergency 
department with overdose are at increased hazard of dying 
relative to those with non-overdose-related presentations — 
likely reflects several complex underlying medical and socio-
economic factors. Persons presenting to the emergency 
department with overdose were relatively physically healthy; 
therefore, intervention may significantly affect quality-
adjusted life-years gained. 

North American best practice guidelines make various 
evidence-based recommendations for emergency care of per-
sons with opioid use disorder: targeted screening to identify 
at-risk persons, symptomatic withdrawal treatment, opioid 
agonist therapies (buprenorphine–naloxone being the medica-
tion of choice), overdose education, take-home naloxone kits 
and other harm reduction services, and facilitated transition to 
community addictions care and social stabilization.24–26 Strong 
evidence supports the mortality benefit of opioid agonist 
treatment;27 specifically, buprenorphine–naloxone initiated in 
the emergency department is safe and cost-effective, and it 

improves retention in addictions care.11,12,28 Furthermore, 
take-home naloxone kits prevent overdose deaths, and the 
emergency department is an opportune setting to distribute 
them.29–31 

Urgent referral to low-barrier addictions care after an 
emergency department visit decreases illicit opioid use, and 
72-hour follow-up, even if provided at an interim or bridging 
clinic, is recommended when therapies are initiated from the 
emergency department.12,32 Our results support the need for 
outpatient referral pathways and clinical interventions to assist 
persons discharged home after an overdose. Moreover, inter-
ventions that integrate addictions specialists in the emergency 
department team, to facilitate care for patients with opioid use 
disorder, merit further attention.33,34 

Furthermore, our results indirectly suggest a need to 
engage persons who leave against medical advice after their 
overdose-related visit. Increased probability of dying in this 
subgroup could be due to underlying health or behaviours 
(e.g., reluctance to seek medical care). Alternatively, it may 
indicate that staying for full care in the emergency depart-
ment can be protective (e.g., receiving counselling, harm 
reduction services, social work).

4: Admitted or transferred

3: Left against medical advice

2: All dispositions
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Figure 1: Kaplan–Meier plot for crude probability of survival, according to disposition, after visits to the emergency department for overdose-
related reasons. 
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The mortality proportion in our study is comparable to 
data reported in similar studies of persons seen in the emer-
gency department for overdose from Ontario (5.3%)35 and 
Massachusetts (5.5%).36 Given the increasing prevalence of 
fentanyl in BC’s illicit drug supply since 201537–39 and evi-
dence of increased probability of fatal overdose when fentanyl 
analogues are implicated,29 mortality after overdose-related 
visits to the emergency department is now likely higher than 
during our study period. 

Our study confirms previous work indicating that persons 
who leave against medical advice have poorer outcomes. In a 
BC analysis, 9% of those who left against medical advice after 
an overdose-related visit to the emergency department experi-
enced a repeat overdose within 1 week.40 

Multiple previous studies have explored the negative 
effects of stigma experienced in health care settings by persons 
who use drugs, including increasing rates of leaving against 
medical advice.41–44 To supplement this evidence, future quali-
tative studies should explore the experiences of persons 
receiving post-overdose care in the emergency department 
and the reasons why people leave against medical advice. 
Identifying factors (e.g., negative physical triggers, stigmatizing 

language) that could be modified to make emergency depart-
ments more inviting could help inform interventions to pre-
vent persons from leaving against medical advice and to link 
them with potentially life-saving care (e.g., opioid agonist 
therapy in the emergency department and linkages to outpa-
tient follow-up, outreach workers or peer supports).

Limitations
Our study enhances previous literature in that we used a com-
prehensive, province-wide cohort of linked administrative 
data to identify and characterize persons with overdose-
related visits to the emergency department. However, the 
study was limited by the inherent lack of granularity within 
administrative health databases, which do not include infor-
mation on specific care received or clinical details that could 
influence future death, such as vital signs; level of conscious-
ness; need for naloxone, ventilation or other resuscitative 
interventions; polysubstance use; acute mental health issues; 
overdose complications such as aspiration or cardiac arrest; or 
receipt of harm reduction interventions or follow-up care. 

Another limitation was our inability to include in our 
models various socioeconomic variables, such as ethnicity, 
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3: Overdose visit and discharged
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Figure 2: Kaplan–Meier plot for probability of survival, according to combined variable of disposition and overdose-related or non-overdose-
related visits to the emergency department.



Research

 CMAJ OPEN, 9(1) E249    

education, homelessness, individual (rather than neighbour-
hood) income and employment status, which were unavailable 
in our linked data.45,46 Consistent with existing evidence, we 
would expect low socioeconomic status, including low income 
and unstable housing, to increase mortality.45,46 

Additionally, we applied the Elixhauser index to hospital-
ization records to examine comorbidity among persons seen 
in the emergency department. Although this is a validated 
approach,47 it may have introduced misclassification bias, 
because it does not account for persons who did not access 
health care in the year preceding the emergency visit. 

Moreover, our reliance on the NACRS to identify emer-
gency department visits likely biased our sample toward visits 
that occurred in larger, urban settings, given that 97% (28/29) 
of reporting departments in 2014/15 were urban. This may 
limit the generalizability of our results for smaller, rural 
departments. Nonetheless, the NACRS remains the most 
comprehensive database available for emergency visits, with 
an estimated coverage of 74% of visits in BC in 2015/16.48 
Therefore, our provincial-scale analysis offers an important 
opportunity to understand the crucial issue of death after 
overdose-related emergency visits. 

Our analysis was restricted to overdoses that occurred in 
2015/16, because of the delays inherent in any analyses of 

linked administrative data, where reporting and linkage 
need to be confirmed. Although we had data available to 
2017, we chose 2015/16 as our index year to ensure 1 year 
of follow-up for all included participants. Nonetheless, 
given that 2015/16 was the year in which increasing fen-
tanyl prevalence was noted in the illicit drug supply, we 
expect that our analyses are relevant to the current context 
in our province. Subsequent evolution of the opioid over-
dose epidemic in BC, with increasing prevalence of fen-
tanyl, makes it likely that our analysis underestimates the 
current mortality proportion following overdose-related 
emergency department visits.

Conclusion
Persons with overdose-related visits to the emergency depart-
ment had a higher hazard of 12-month mortality than persons 
with non-overdose-related visits. Persons who left against 
medical advice and those discharged with approval were at 
particularly increased comparative hazard of dying. Our study 
has important implications for clinical practice. There is an 
urgent need to better engage persons seen in the emergency 
department after an overdose and to improve the environ-
ment within the emergency department, to prevent them 
from leaving against medical advice. Such improvements 

Table 3: Adjusted and unadjusted 12-month mortality hazard ratios for persons with overdose-related versus non-overdose-
related visits to the emergency department who were either discharged with approval or left against medical advice

Type of model; hazard ratio (95% CI)

Model Adjusted* Unadjusted

Type of visit and disposition

    Non-overdose-related and discharged 1.0 (Ref.) 1.0 (Ref.)

    Non-overdose-related and left against medical advice 1.4 (1.2–1.7) 8.3 (4.7–14.6)

    Overdose-related and discharged 3.5 (3.0–4.2) 1.3 (1.0–1.6)

    Overdose-related and left against medical advice 7.1 (4.0–12.5) 5.2 (4.5–6.1)

    Additional contrasts

        Overdose-related v. non-overdose-related visits among those who
        left against medical advice

5.0 (2.7–9.1) 6.5 (3.6–11.8)

        Left against medical advice v. discharged among those with
        overdose-related visits

2.0 (1.1–3.6) 1.5 (0.9–2.9)

Age group, yr

    14–35 1.0 (Ref.) 1.0 (Ref.)

    36–55 2.0 (1.7–2.3) 2.1 (1.8–2.4)

    56–74 4.5 (4.1–5.1) 5.2 (4.7–5.9)

Sex

    Male v. female 1.7 (1.6–1.9) 1.9 (1.7–2.1)

Elixhauser index with mental health

    0 1.0 (Ref.) 1.0 (Ref.)

    1 3.8 (3.3–4.3) 5.6 (4.9–6.5)

    ≥ 2 8.0 (7.1–9.0) 10.9 (9.4–12.6)

Note: CI = confidence interval, Ref. = reference group.
*Adjusted for age, sex, comorbidity and disposition (discharged or left against medical advice). 
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would allow clinicians to capitalize on such visits to offer these 
high-risk patients evidence-based interventions (e.g., naloxone 
kits, buprenorphine–naloxone or other opioid agonist ther-
apy, referral to follow-up addictions care) that could prevent 
future death.
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