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Key messages from today’s presentation

Rates of opioid-related harms among a group of formerly injured
workers significantly higher than those in the general Ontario population

* Provides support for the role of work-related injuries as a contributor to
opioid-related harms among the employed population

Opioid-related harms cluster among certain occupational groups

 Particularly among blue-collar, physically-demanding occupations
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Recent trends Iin the opioid toxicity crisis in Canada

Age-adjusted rate (per 100,000 population) of total apparent opioid toxicity deaths
in Canada, 2016 to 2022 (Jan to Sep)
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Total of 34,455 apparent opioid toxicity deaths
between January 2016 and September 2022
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Number of accidental apparent opioid toxicity deaths by sex and age group in
Canada, 2022 (Jan to Sep)
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Source: Federal, provincial, and territorial Special Advisory Committee on the Epidemic of Opioid Overdoses.
ot Opioid- and stimulant-related Harms in Canada. Ottawa: Public Health Agency of Canada; March 2023.
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Occupational patterns in opioid poisonings in the US

High-risk occupational groups:

Drug overdose mortality is associated with
employment status and occupation in the National

Longitudinal Mortality Study « Construction and trades

Jonathan Aram, Norman J. Johnson, Mei-Ling Ting Lee & Natalie Slopen = .
« Natural resources (mining,

Morbidity and Mortality Weekly Report eXtraCtI O n ’ fo restry’ fl S h e rl eS)
Occupational Patterns in Unintentional and Undetermined Drug-Involved and
Opioid-Involved Overdose Deaths — United States, 2007-2012 ° Tr an S O rt atl O n
Laurel Harduar Morano, PhD!2; Andrea L. Steege, PhD?; Sara E. Luckhaupt, MD? p
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Opioid-related overdose deaths by industry ° H ealth care

and occupation—Massachusetts, 2011-2015
°
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Opioid-related deaths in BC (2016-2017)

Source: lllicit Drug Overdose Deaths in BC: Findings of Coroners’
Investigations. September 2018.
https://www?2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-

divorce/deaths/coroners-
service/statistical/illicitdrugoverdosedeathsinbc-
findingsofcoronersinvestigations-final.pdf
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Fig. 7. lllicit drug overdose deaths by industry of work

Table 3. lllicit drug overdose deaths by employment status and sex
Female Male Total
Employment Status No. | % No. | % == | =
Employed 39 | 24 343 | 49
Unemployed 117 71 330 47
Unknown 9 5 34 5
Total* 165 100 707 100 Trades and Transport

Sales and Services

Natural resources and agriculture

Art, culture, recreation and sport
Education, law, government services
Management

Natural and Applied Sciences

Business, Finance, Administration

Health Occupations

Occupation in manufacturing and utilities
Unknown

3%
0%

2%

55%

In the 2016 census, 15% of people
employed worked in trades and transport.

0%

10%

20%

30%

T

40%
% of Employed Decedents in Industry

T

50%

60%


https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicitdrugoverdosedeathsinbc-findingsofcoronersinvestigations-final.pdf
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicitdrugoverdosedeathsinbc-findingsofcoronersinvestigations-final.pdf
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicitdrugoverdosedeathsinbc-findingsofcoronersinvestigations-final.pdf
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicitdrugoverdosedeathsinbc-findingsofcoronersinvestigations-final.pdf

Opioid-related deaths in Ontario (2019-2020)

Industry of work among those employed

- _ Industry o Pre-Pandemic Cohort | Pandemic Cohort P-Value
(using the North American Industry Classification System) N=192 N=264
Construction 57 (29.7%) 78 (29.5%) 0.97
Retail trade 7 (3.6%) 15 (5.7%) 0.32
Transportation and warehousing 8 (4.2%) 15 (5.7%) 0.47
Health care and social assistance 9 (4.7%) 14 (5.3%) 0.77
Accommodation and food services 12 (6.3%) 12 (4.5%) 0.42
Manufacturing 10 (5.2%) 12 (4.5%) 0.74
Other services* 46 (24.0%) 61 (23.1%) 0.83
Other Trades™* 11 (5.7%) 15 (5.7%) 0.98
Unknown 32 (16.7%) 42 (15.9%) 0.83
Institute occupational Source: Changing circumstances surrounding opioid-related deaths in Ontario during the COVID-19
W i?;;nﬁk& 0(2( Et“ par_ld_emic. 2021. https://odprn.ca/wp-content/uploads/2021/05/Changing-Circumstances-Surrounding- _
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https://odprn.ca/wp-content/uploads/2021/05/Changing-Circumstances-Surrounding-Opioid-Related-Deaths.pdf
https://odprn.ca/wp-content/uploads/2021/05/Changing-Circumstances-Surrounding-Opioid-Related-Deaths.pdf

Opioid-related deaths in Ontario (2019-2020)

Employment status of people experiencing an opioid-related death
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https://odprn.ca/wp-content/uploads/2021/05/Changing-Circumstances-Surrounding-Opioid-Related-Deaths.pdf
https://odprn.ca/wp-content/uploads/2021/05/Changing-Circumstances-Surrounding-Opioid-Related-Deaths.pdf

Objectives

Overall project objective: To establish a surveillance program to monitor
opioid-related harms in the Ontario workforce by adapting an existing
resource, the Occupational Disease Surveillance System (ODSS)

Objectives of this presentation:

1. To compare rates of opioid-related harms among workers in the
ODSS to those in the general Ontario population, overall and by
occupation

2. To examine the association between occupation and risk of opioid-
related harms among workers within the ODSS
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Occupational Disease Surveillance System (ODSS)

* Unique system that can identify and monitor trends in work-related
disease in Ontario

« Many cancers and a wide range of other health outcomes

 Established by linking existing provincial health databases to job
Information

« Analytical cohort of over 2.3 million workers (approximately 1.7
million for this project)

Ontario 9 Ontario @

Ministry of Labour,

Training and Skills .« s
Development Ministry of Health
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Workers in the ODSS

(Occupation Occupation coded using the
Industry Canadian Classification
Dictionary of Occupation
\- 3 levels: division, major, minor
Former WSIB
claimants
Analytical cohort of ~1.7 (1983-2019)

million workers
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ODSS data relevant to this project

rOccupation
Industry

Analytical cohort of ~1.7
million workers

Diagnoses for
each
hospitalization
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(1983-2019)

Registered
Persons
Database
(RPDB)

(1990-2022)

National
Ambulatory
Care
Reporting
System
(2006-2020

Age

Sex

Postal Code
Unique ID

Diagnoses for
each
emergency
room visit




Opioid-related harms

« |dentified using International Classification of Diseases, 10t Revision,
Canada (ICD-10-CA) codes in hospitalization and ED data
« May involve pharmaceutical and/or non-pharmaceutical opioids

Poisonings

« Toxicity due to excess in body

« Occurs when taken incorrectly

« Accidental, intentional, or unknown
Intent

Mental and behavioural disorders

« Various disorders e.g., withdrawal,
dependence

« Differ in severity, clinical form

From 2006 — 2020:
13,594 events for 10,066 cases

From 2006 — 2020:
19,133 events for 11,762 cases
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Data sources: Analysis 1

8

Occupational Disease Surveillance System General Ontario Population
2006 to 2020 2006 to 2020

ldentified: |dentified:

« # of cases of each opioid-related harm  Incidence rates of each opioid-

« Person-years of observation (i.e., time related harm

each worker was observed and followed)

By calendar year, age, sex, region By calendar year, age, sex, region
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Statistical analysis: Analysis 1

 Calculated standardized incidence ratios (SIRs) overall and
for each occupation group at the division level

* Done by data source (hospitalizations, ED visits)

« SIRs adjusted for sex, age, calendar year, and region
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Overall comparison of ODSS to general population

Workers in the ODSS demonstrated elevated risk of all opioid-related
harms when compared to the general population

Poisonings N |
. SIR: standardized incid t
Emergency department visits (SIR 2.41) standardizedincidence rato

Hospitalizations (SIR 1.54) Interpretation: SIR > 1.0 means the risk of

opioid-related harms is elevated among

workers in the ODSS compared to the general

Mental & Behavioural Disorders | ,qnypation
Emergency department visits (SIR 1.86)

Hospitalizations (SIR 1.42)
*All SIRs are statistically significant
**SIRs adjusted for sex, age, calendar year, and health region
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ED Visits for Opioid-Related Poisonings by Occupation Hospitalizations for Opioid-Related Poisonings by Occupation

Construction Trades ——i Processing (Mineral, Metal, Chemical) ——
Materials Handling and Related —— Construction Trades ——
Processing (Mineral, Metal, Chemical) —— Transport Equipment Operating —e—
Machining and Related —e—i Materials Handling and Related —e—
Forestry and Logging L * | Service e
Transport Equipment Operating ——i Machining and Related ——i
Medicine and Health —— Medicine and Health —e—
Processing (Food, Wood, Textile) —— Sales ——i
Service e Processing (Food, Wood, Textile) ——i
Clerical and Related —e—i Artistic, Literary, Recreational, and Related I *
Social Sciences and Related —— Forestry and Logging C .
Sales —— Product Fabricating, Assembling, Repairing e
Farming, Horticultural, and Animal Husbandry —— Social Sciences and Related H——
Other Crafts and Equipment Operating —— Clerical and Related ——
Product Fabricating, Assembling, Repairing i Other Crafts and Equipment Operating C .
Natural Sciences, Engineering, Mathematics —— Farming, Horticultural, and Animal Husbandry —+—i1
Artistic, Literary, Recreational, and Related —— Mining and Quarrying Including Oil and Gas Field —t—
Managerial, Administrative, and Related —— Natural Sciences, Engineering, Mathematics —et—
Mining and Quarrying Including Oil and Gas Field e e Managerial, Administrative, and Related L —
Teaching and Related —— Teaching and Related ——
OVERALL ] OVERALL il
0 0.5 1 1.5 2 2.5 3 3.5 0 0.5 1 1.5 2 2.5 3
Standardized Incidence Ratio Standardized Incidence Ratio

3.5

Figure 1. Standardized incidence ratios (SIRs) and corresponding 95% confidence intervals (Cls) by occupation for opioid-related poisonings:

Ontario, Canada, 2006-2020
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ED Visits for Opioid-Related Mental and Behavioural Disorders Hospitalizations for Opioid-Related Mental and Behavioural Disorders
by Occupation by Occupation
Materials Handling and Related —e— Construction Trades —e—
Construction Trades e Processing (Mineral, Metal, Chemical) ——
Farming, Horticultural, and Animal Husbandry —— Materials Handling and Related ——
Processing (Mineral, Metal, Chemical) ——i Other Crafts and Equipment Operating .
Machining and Related e Machining and Related ——
Processing (Food, Wood, Textile) —— Mining and Quarrying Including Oil and Gas Field H——
Mining and Quarrying Including Oil and Gas Field —— Forestry and Logging .
Social Sciences and Related —— Transport Equipment Operating —e—
Transport Equipment Operating e Clerical and Related ——
Product Fabricating, Assembling, Repairing e Processing (Food, Wood, Textile) ——
Service g Medicine and Health ——
Other Crafts and Equipment Operating —— Service o
Clerical and Related s Product Fabricating, Assembling, Repairing e
Artistic, Literary, Recreational, and Related —— Farming, Horticultural, and Animal Husbandry L B
Forestry and Logging —— Social Sciences and Related —e—
Medicine and Health i Sales e
Sales e Managerial, Administrative, and Related g |
Natural Sciences, Engineering, and Mathematics —e—1 Natural Sciences, Engineering, and Mathematics e
Managerial, Administrative, and Related ——i Artistic, Literary, Recreational, and Related e
Teaching and Related e Teaching and Related ——
OVERALL » OVERALL *l
0 0.5 1 1.5 2 2.5 3 35 0 0.5 1 1.5 2 25 3 3.5
Standardized Incidence Ratio Standardized Incidence Ratio

Figure 2. Standardized incidence ratios (SIRs) and corresponding 95% confidence intervals (Cls) by occupation for opioid-related mental and
behavioural disorders: Ontario, Canada, 2006-2020
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Comparison of ODSS to general population by occupation

Workers in almost all occupations demonstrated elevated risks of
opioid-related harms compared to the general population

Some of the more consistently high SIRs were among workers in:

Construction Materials Prpcesls, ingt | Machinin

and trades handling (mineral; metal, 9
chemical)

Transport 5%} Mining Medicine Service
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Data source: Analysis 2

Occupational Disease Surveillance System
2006 to 2020

|dentified:

« # of cases of each opioid-related harm

« Person-years of observation (i.e., time
each worker was observed and followed)
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Statistical analysis: Analysis 2

« Cox proportional hazards models were used to estimate
hazard ratios (HRs) and 95% confidence intervals for each
of the opioid-related harms by occupation compared with all
other workers in the ODSS

« Examined at 3 occupational levels: division, major, and
MINor groups

* Models adjusted for sex, age at start of follow-up, and birth
year
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Construction

and trades

P: 1.57 (1.48-1.67)*
MB: 1.59 (1.51-1.68)

Processing
(mineral, metal,
chemical)

P:1.27 (1.14-1.42)
MB: 1.26 (1.14-1.39)

Forestry and

logging
P: 1.45 (1.09-1.94)
MB: 1.70 (1.34-2.16)

Processing (food,
wood, textile)

P: 1.12 (1.01-1.24)
MB: 1.19 (1.09-1.31)

Division-level occupational groups with elevated
risks of poisonings and mental/behavioural disorders

Materials

handling

P: 1.32 (1.22-1.43)
MB: 1.22 (1.13-1.31)

Machining

P: 1.13 (1.04-1.21)
MB: 1.17 (1.09-1.25)

P: Poisonings *Hazard ratio (95% ClI)

Institute Occuptional MB: Mental & behavioural disorders
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Findings from major-level occupational groups:

construction and trades

-/
2.50

2.00

Construction S,
and trades
0.50
0.68* 1.80%* 1.79%

Hazard Ratio
[
a1
o

=
o
o

0.00
Poisonings  M/B Disorders  Poisonings  M/B Disorders  Poisonings  M/B Disorders
Excavating, grading, paving and Electrical power, lighting and Other construction trades
- —_ related wire communications equipment
*Statistically significant (a=0.05) erecting, installing and Cr]ep%iring
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Findings from major-level occupational groups:

1.80
1.60

1.40

Machining

=
o
S

Hazard Ratio
o
(0]
o

o
o))
o

0.40

0.20

machining

Poisonings M/B Disorders Poisonings M/B Disorders Poisonings M/B Disorders Poisonings M/B Disorders

0.00

*Statistically significant (a=0.05) Metal machining Metal shaping and forming Wood machining Other machining and related
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Division-level occupational groups with elevated
risks of poisonings or mental/behavioural disorders

Transport equipment

Mining and quarrying operating

P: 1.04 (0.76-1.42) P: 1.18 (1.09-1.27)
MB: 1.68 (1.34-2.11) MB: 1.06 (0.98-1.14)

P: Poisonings *Hazard ratio (95% CiI)

Eﬂ“ o Work & ch Occpatina MB: Mental & behavioural disorders
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Findings from major-level occupational groups:
transport equipment operating

4.00

3.50

3.00

Transport

. 2.50
equipment,
. IS

a 2.00
operating ¢
IS

& 1.50
T

1.00

0.50

m 0.80 1.24" 1.12%
0.00
Poisonings M/B Poisonings M/B Poisonings M/B Poisonings M/B Poisonings M/B
*Statistically significant (a=0.05) Disorders Disorders Disorders Disorders Disorders
Air transport Railway transport Water transport Motor transport Other transport and related

Occupati
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Mixed findings

Medicine and health Service
« No association at the division-level * No association at the division-level
« At the major-level, elevated risk for: * Atthe major-level, elevated risk for:
 Nursing aides and orderlies  Lodging and other
accommodation

* Personal service
« Apparel and furnishing service

e At the minor-level, elevated risk for:
Insitute oo « Guards and watchmen
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Back to our key messages

Rates of opioid-related harms among workers in the ODSS (a group of
formerly injured workers) significantly higher than those in the general
Ontario population

* Role of work-related injuries as a contributor to opioid-related harms
among the employed population

Opioid-related harms cluster among certain occupational groups
 Particularly among blue-collar, physically-demanding occupations

 Important signal for strategically targeting prevention and harm
reduction activities
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The role of workplace injuries and pain

Many high-risk groups in physically demanding jobs

zt[I.‘:P’t with high rates of injury
e ] L
24 Hx 1
1L

Pain

Functional interference

Poor mental health

Return to work challenges

Pressure to return

Lack of appropriate workplace accommodations
Insufficient sick leave

Intermittent interruptions in employment

Workplace
Injuries and pain
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Research linking workplace injuries and opioid-related
harms

Comparing workers who have been injured at work to the general
population:

 Elevated risk of opioid-related death

Increased overall and cause-specific mortality associated with
disability among workers’ compensation claimants with low
back injuries

Christopher J. Martin MD, MSc? | ChuanFang Jin MD, MPH! | Stephen J. Bertke PhD? |
James H. Yiin PhD? | Lynne E. Pinkerton MD, MPH?3

TABLE 2 Mortality among workers with a claim for low back sprain or strain (1998-2015, West Virginia Referent Rates)?

Cohort members with lost work time Cohort members with permanent disability®
Overall cohort (N =14218) (N = 8365) (N =4013)
OBS SMR 95% Cl OBS SMR 95% ClI OBS SMR 95% ClI
All deaths 1393 0.92 0.87-0.97 958 1.04 0.98-1.11 518 1.07 0.98-1.16
All cancers 353 0.88 0.79-0.98 243 0.99 0.87-1.12 121 0.90 0.75-1.08
Heart diseases 239 0.80 0.70-0.91 168 0.92 0.79-1.07 94 0.95 0.77-1.16
Intentional self-harm 65 1.14 0.88-1.45 48 143 1.06-1.90 23 141 0.89-2.11
Accidental poisoning 119 1.62 1.34-1.94 85 202 1.61-2.50 53 2.78 2.08-3.64
Occupational
e Source: Am J Ind Med. 2020 Mar;63(3):209-217.
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Research linking workplace injuries and opioid-related
harms

Comparing workers who have been injured at work to non-injured
workers:

 Elevated risk of opioid-related death

Impact of workplace injury on opioid dependence,
abuse, illicit use and overdose: a 36-month
retrospective study of insurance claims

Abay Asfaw @ ,' Leslie | Boden @ ?

Table 2 Hazard of opioid-related morbidity: Cox PH regression results stratified by age groups and region

Model 1* Model 21

HR 95%Cl HR 95%Cl
Non-injured (ref.)
Injured 1.79 1.24 t0 2.60
Medical-only injured 1.54 1.02 to 2.32
Lost-time injured 2.91 1.75t04.84

Occupational

Institute
W for Work & ch Fesearch Source: Occup Environ Med. 2020 Sep;77(9):648-653.
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Other potential reasons

/
V(=] -
MM
MALE- SUBSTANCE WORK DISCLOSURE
DOMINATED USE ENVIRONMENT CONCERNS
OCCUPATIONS WORKPLACE FACTORS
NORMS
Gender norms of Substance use E.g., work Stigma, fear of
working through acceptance in demands, reprisal or other
pain, showing the workplace support, isolated consequences
strength work
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Data visualization tool
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Interactive data visualization tool

Goal: to allow users to explore data on

Opioid-Related Poisonings Among Workers in the ODSS

OpIOId -related harms within the ODSS - - yoeotons “
aaaaaaaaaa
M\ & Females AIIA R
Cases tario (. gions,
8Rates Males Ages 15 to44 ® EDvisit
FFFFFFF Ages 45t0 65 B Hospitalizations

What will this tool do?

Rates (per 100,000 Person-Years) of Opioid Poisonings, Males & Females, All Ages, Ontario (All Regions), 2006-2020

» Create graphs of cases and rates of
opioid-related hospitalizations and

ED visits among workers in the OW
ODSS from 2006 to 2020 e e mm me e e e s e e e

Notes

« 3 dashboards: poisonings, mental &
behavioural disorders, adverse drug
effects
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Where will it be available?

Bﬂﬂ O( Opioid-Related Harms
‘. x among Ontario Workers

Project website:
J . About the project v Research findings Related resources Signup Contactus Frangais Q

www.opioidsandwork.ca

The Opioid-Related Harms among
Ontario Workers project aims to establish
a surveillance program to monitor opioid-
related adverse health events among
Ontario workers

Learn more —

» Sign up Team Methods

Stay up to date on our progress. Meet the project team. Learn how this project is expanding
and adapting the Occupational

S os SRS Disease Surveillance System (ODSS).

Occupational
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http://www.opioidsandwork.ca/

Thank you

Nancy Carnide Paul Demers
9 ncarnide@iwh.on.ca 9 paul.demers@ontariohealth.ca

This document/slide is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License: http://creativecommons.org/licenses/by-nc-nd/4.0/.
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