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Executive Summary
This research study had the broad purpose of evaluating emergency department
encounter records as a source of information for monitoring work-related injury and
illness in Ontario. The primary objective of the study was to conduct a formal record
linkage of emergency department records for the treatment of work-related injury and
illness and workers’ compensation claims over the period 2004-2017. A primary
interest of this study is to describe the characteristics of the approximately 50,000
annual emergency department records for the treatment of a work-related injury or
illness that do not link to a workers’ compensation claim.
Two sources of administrative records were used in this study, obtained for the
period 2004-2017: workers’ compensation claims (N=3,722,646) and records of nonscheduled emergency department visits where the main problem is attributed to a
work-related exposure (N=1,907,241). We used deterministic methods to link
records from the two data sources, using the following information common to both
sources: date of injury and the birthdate, gender and residential postal code of the
injured worker. Overall, 64% of episodes of emergency department care for the
treatment of work-related injury or illness were linked to a corresponding workers’
compensation claim. Conversely, 605,183 episodes of care, representing 36% of all
episodes of care for the treatment of a work-related injury or illness were not linked
to a corresponding workers’ compensation claim.
There was only minor variation in the record linkage rate by age, gender and
geography. The overall linkage rate of 64% was general similar over the five
geographic regions of the province; slightly higher in western Ontario (67%) and
slightly lower in metropolitan Toronto (58%). Episodes of care for younger men and
women were slightly less likely to link to a corresponding workers’ compensation
claim (61% and 58%) than was found for older workers (69% for both men and
women 55 years of age and older). There was no important difference in the record
linkage rate between men and women.
Trends in the frequency of workers’ compensation claims and emergency
department visits were paralleled over time. In the period of the global financial crisis,
worker’s compensation claims declined dramatically by 27% (from 321,000 in 2007
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to 240,800 in 2009) and emergency department visits for the treatment of workrelated injury and illness declined by 23% (from 149,000 in 2007 to 115,700 in 2009).
Following the global financial crisis, there was a modest rise in the frequency of both
workers’ compensation claims and emergency department visits (2010-2017: 3% in
worker’s compensation claims and 8% increase in emergency department visits).
Within this pattern of parallel time trends in the annual frequency of work-related
injury and illness, there is an important divergence. The proportion of emergency
department visit records that link to a worker’s compensation claim declines abruptly
in the period surrounding the global financial crisis, from 69% in 2007-2008 to 59% in
2011. In the period prior to the decline, the record linkage rate was broadly similar for
three age groups (<35, 35-54, 55+), with the highest rates observed for the oldest
age group, and slightly lower for the youngest age group. However, following the
2009-2010 period, the differences in age group record linkage widens substantially.
For the youngest group of workers (ages <35), the record linkage rate becomes fixed
at approximately 55%. In contrast, among the oldest group of workers (ages 55+),
the record linkage rate slowly increases to approximately return to the rate prior to
2009-2010.
Analysis of the frequency of traumatic injuries treated in emergency departments
stratified by an ICD10 classification of the nature of injury found that classifications
with the highest frequency were superficial wounds (16% of all traumatic injuries),
open wounds (27% of all traumatic injuries) and fracture injuries (44% of all traumatic
injuries) The record linkage rate (ED visit records linked to a workers’ compensation
claim) did not meaningfully differ across traumatic injury groups. For example, the
proportion of superficial injuries that linked to a workers’ compensation claim (66.1%)
is similar to the proportion of fractures of the knee that linked to a workers’
compensation claim (70.2%). This finding contradicts an expectation of the project
team that more serious injury, for example traumatic injury resulting in fracture,
would be more likely to link to a workers’ compensation claim.
The record linkage phase of this project found that approximately 50,000 annual
emergency department visits associated with the treatment of work-related injury or
illness do not match to a parallel record in the provincial workers' compensation
system. It is a regulatory requirement of the provincial workers' compensation
system that among insured workers, incidents of work-related injury or illness
receiving medical attention are to be reported to the WSIB. The report describes a
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number of features of the administration of workers’ compensation claims that may
explain a portion of emergency department visits not registered with the Ontario
WSIB.
This study has applied a novel method to assess the frequency of non-reporting of
work-related injury and illness in the Canadian province of Ontario. The proportion of
work-related injury and illness presenting for treatment in emergency department
settings that appear not to have been documented in a worker’s compensation claim
is substantial. The finding in this study that approximately 35-40% of emergency
department visits may not be reported to the provincial workers’ compensation
authority is generally consistent with evidence reported in many jurisdictions in North
America.
This study has demonstrated the feasibility of record linkage between two
population-based administrative data sources to monitor the incidence of workrelated injury and illness. We identify four additional strengths of this study. The first
strength is reliance upon two independent sources of information that can be used to
estimate the frequency of work-related injury. Second, both sources of administrative
data applied in this study are population-based, each providing high coverage of the
Ontario labour force. The third strength is the fourteen 14-year period of observation,
during a period of when the Ontario labour market experienced a sharp recession.
We note a fourth strength. Relying on administrative data sources, this study is a
cost-efficient research method relative to available alternatives such as crosssectional or longitudinal surveys.
Following on the primary findings of this study, we recommend the importance of
additional research to understand more completely the factors primarily responsible
for the unreported incidents of work-related injury and illness presenting for treatment
in Ontario emergency departments. One study design to be considered would
involve conducting a follow-up interview with workers identified in a Health
Professional’s Report (Form 8) where a worker’s compensation claim was not
registered and accepted by the WSIB. Information collected through worker interview
would identify the primary factors responsible for the incomplete registration of
workers’ compensation claims.
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Goals and Objectives
More than 80% of the increase in life expectancy over the past 100 years in North
America is attributed to advances in public health (1). Among the 10 most important
public health contributions to the improvement in population health are the
achievements in reducing hazardous exposures arising from work. Despite these
contributions, work exposures continue to cause a large, preventable burden of injury
and illness in working-age adults; in both the United States and Canada,
approximately one quarter of traumatic injuries resulting in activity limitation are
work-related (2-3).
This study had the broad purpose of evaluating emergency department encounter
records as a source of information for the surveillance of work-related injury and
illness. Within this broad purpose, the study had the primary objective of conducting
a formal record linkage of records of emergency department visits for the treatment
of work-related injury and illness and workers’ compensation claims (both lost-time
claims and claims for medical care only) over the period 2004-2017. Completion of
the record linkage enabled the following three analytic objectives. The first objective
was to identify the factors associated with a divergence in the two administrative data
sources following the 2009 recession in Ontario. The second objective was to
improve understanding of geographic differences in trends in the nature of injury and
injury events. The third objective was to improve the detail and quality of nature of
injury and injury event information associated with compensation claims for medical
care only.
These objectives address areas of neglected attention in occupational injury
epidemiology in Canada and will inform ongoing controversies concerning the
reliability of workers' compensation administrative records as a source of
surveillance information on the incidence of work-related injury and illness. These
controversies center on concerns about the integrity of workplace reporting of workrelated injury and illness and the lack of information about some groups of workers
who are excluded from insurance coverage in Ontario (self-employed and
independent contractors and the majority of the financial services sector) (4-13).

4

IMPROVING INFORMATION ON WORKER HEALTH PROTECTION IN ONTARIO

Background
The objective of surveillance in public health and occupational health is the
systematic and ongoing assessment of population health status, based on the timely
collection, analysis and dissemination of information on health status and health risks
(14). Optimal characteristics of surveillance systems include continuity of
measurement over time, consistency of measurement over time, population-based
sampling and reliability in the measurement of health status and health risks. Most
occupational health surveillance systems rely on the monitoring of routinely collected
administrative data and as such, represent passive surveillance. The accuracy of
surveillance information drawn from administrative sources is clearly dependent on
the integrity of reporting compliance in administrative information systems and there
are ongoing controversies concerning the completeness of the reporting of work
injuries to provincial workers' compensation insurance agencies (4-10).
The Ontario Workplace Safety and Insurance Board (WSIB) provides coverage to
approximately 70% of Ontario workers (15). Access to medically necessary health
services, including emergency department care, in the province of Ontario is
provided to all residents registered with the provincial universal health insurance
plan. Approximately 30% of all work injuries and illnesses requiring medical care
present to a hospital emergency department. In the PRISM study of workplace injury
claim suppression in Ontario, among 3,000 manually reviewed abandoned claims,
approximately 30% of records with a completed Form 8 (medical practitioner's
report) originated from an emergency department (12). A separate analysis of more
than 2,700 no lost-time claims associated with injury to the head, back, shoulder or
multiple injuries, found that 30% of claimants received medical treatment in a
hospital emergency department. A concordant estimate of emergency department
use is available from the 2003 Canadian Community Health Survey. In this survey,
an estimated 630,000 Canadian workers experienced at least one activity-limiting
occupational injury in the previous 12 months. Of these injuries, 66% were reported
to require medical attention, and 50% of these injuries needing medical attention
presented to a hospital emergency department (16-17).
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Record linkage to understand the divergence in the two administrative data
sources following the 2009 recession
Our previous work has described a strong concordance in temporal trends in the two
administrative data sources in the period 2004-2009. There was a 17.3% reduction in
emergency department visits attributed to work-related causes and a 17.8%
reduction in lost-time compensation claims over the period 2004 to 2008 (17). The
annual percent decline was 3.5% in emergency department visits and 3.0% in
compensation claims. Subsequent analyses have documented a concordant portrait
of the impact of the economic recession in Ontario arising from the global financial
crisis. Between 2008 and 2009 (a single year), the incidence of lost-time and no losttime compensation claims declined by 16% and the incidence of work-related injury
and illness treated in emergency departments declined by 15% (20). These declines
in the incidence of work-related injury are much greater than decreases in hours of
work during the recession (21).
Of concern, however, is a divergence in the estimates of work-related injury and
illness in the period of economic recovery following the 2009 recession. In the period
2009-2014, the annual percentage decline in the incidence of lost-time and no losttime claims was -1.8%. However, the percentage change in emergency department
visits increased by 2.6% annually over this period. In the five-year period prior to the
2009 recession, emergency department visits as a percent of WSIB compensation
claims was stable (approximately 44%). However, from 2009 to 2014, emergency
department visits as a percent of WSIB compensation claims increased from 43% to
54%. To give weight to these estimates of annual percent change, there were 22,000
fewer accepted compensation claims in 2014 compared to 2009. Conversely, there
were 12,000 more emergency department visits for work-related disorders in 2014
compared to 2009. This divergence in the ascertainment of work-related injury and
illness in the two population-based administrative data sources raises concerns
about the integrity of the administration of the provincial workers compensation
scheme and indicates the importance of performing an administrative record linkage.
Record linkage to improve information on injuries administered as no lost-time
claims
Between 1991 and 2006 the number of claims submitted to Ontario‘s Workplace
Safety and insurance Board (WSIB) for work-related injuries requiring time off work
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(lost-time claims) declined by 46%. Over the same time period, work-related injuries
that required health care only (not requiring time off work) declined by less than 10%.
By the end of this period, there were twice the number of no lost-time claims
(NLTCs) as lost-time claims (LTCs) (18).
However, information on the nature of injury and injury event is, unfortunately, not
coded and classified by the WSIB in the administration of no lost-time claims. From a
prevention perspective it is important to know if the smaller decline in the no lost-time
claim rate in Ontario between 1991 and 2006 reflects more effective primary
prevention (e.g. worker protection or equipment guarding) that has resulted in
injuries that formerly required time off work becoming less severe (e.g. open wounds
becoming bruises); or if this trend reflects a shifting of claims from lost-time claims to
no-lost-time claims through workplace practices promoting return to work the day
after an injury (secondary prevention). In recent years, an IWH team has conducted
a series of analytic projects to better understand the divergent trends in lost-time and
no lost-time claim rates. Analysis of trends in health care expenditures for no losttime claims documented that expenditures per claim increased between 1998 and
2006, a trend generally similar across demographic and industrial subgroups (18).
Analysis of the duration of health care over the time period 1991 to 2006, describing
the probability of receiving health care in five time windows post-injury (0 to 30 days;
31 to 90 days; 91 to 180 days; 181 to 365 days; and one to two years), found the
largest increases in the probability of health care use occurred in the time periods 31
days to 90 days, and 91 days to 180 days post injury. The increasing health care
spending per claim since 1998 is a prominent factor underlying both the relatively
stable no lost-time claim rate and the aggressive declines in the lost-time claim rate
in Ontario during this period.
An additional component of this work involved the manual coding of injury
information from 9,250 no lost-time claims to document the injury event, the source
of injury, the nature of injury and part of body injured (18). We remind the reader that
the Ontario workers' compensation scheme collects, but does not code, this valuable
information on no lost-time claims. The objective of this work was to determine if
there have been important changes over time in the characteristics of injuries that
have been registered as no lost-time claims over period 1996 to 2005. This analysis
found no evidence of an important increase in injury severity over time among no
lost-time claims. Over the period of observation, the proportion of no lost-time claims
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was consistently in the range of 20% in each of three injury groups: 1) open wounds
due to contact with equipment; 2) surface wounds, bruising and muscular injuries
resulting from contact with equipment; and 3) overexertion claims (19).
The linkage of records of no lost-time claims to records of emergency department
visits provides the opportunity to add valuable information on the nature of injury and
the injury event to the no lost-time claim record on a routine basis.
Administrative procedures related to the reporting of work-related injury and
illness in the Ontario workers’ compensation system
There are two features of administrative policies and procedures in the Ontario
workers’ compensation system that are relevant for understanding the methods and
findings of this study.
In all Canadian provinces, both the provincial health insurance plan and the
provincial workers’ compensation authority reimburse health-care providers for the
provision of insured health care services. In Ontario, physician services for the
treatment of work-related conditions are reimbursed directly by the provincial health
insurance plan (OHIP). Health-care providers providing treatment for work-related
disorders are expected to indicate in the treatment reimbursement claim that the
‘responsibility for payment’ is assigned to the Ontario WSIB. The provincial health
insurance plan in turn recovers these reimbursement expenditures annually from the
WSIB. In addition, Ontario hospitals submit reimbursement claims directly to the
WSIB for the recovery of expenditures associated with ambulatory care services
(diagnostic imaging, emergency department services) and for in-patient care
provided for the treatment of work-related injury and illness.
The procedure for reimbursing health-care providers and hospitals for the treatment
of work-related conditions is not conditional on the submission and approval of a
worker’s compensation claim. This policy has the consequence of enabling the timely
treatment (and reporting) of work-related conditions. The specific guidance to healthcare providers related to the documentation of services provided in the treatment of
work-related conditions includes the following:
Health Professional’s Report (Form 8)
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When your patient suffers a work- related injury/illness and comes to see you, you
must complete a Form 8 (281.2kb, PDF), even if that patient first visited an
Emergency Department. When your completed form arrives at the WSIB, it is first
scanned into the appropriate WSIB claim record and then sent for payment
processing.
Use the Form 8 whether your patient states that an injury or illness is related to his or
her work or whether you simply believe it is. Section 37 of the Workplace Safety and
Insurance Act provides the legal authority for health care practitioners, hospitals and
health facilities to submit, without consent, information relating to a worker claiming
benefits to the WSIB.
Health-care providers are reimbursed for the submission of Form 8 regardless of the
outcome of the claim registration/adjudication. It is generally understood that
emergency department physicians will complete and submit a Health Professional’s
Report (Form 8) to the WSIB for each worker receiving care for a work-related
condition and will encourage and often support a worker’s completion and
submission of a Form 6 (Worker’s Report of Injury/Disease). In the event a worker
does not submit a Form 6, and the health-care provider submits a Form 8, the WSIB
classifies the episode as ‘partially registered’. The annual count of ‘partially
registered’ claims is not publicly reported by the WSIB and are not included in the
reported count of ‘abandoned claims’.

Methodology
Study Design
A cross-sectional, observational study of work-related injuries, obtained from two
independent sources, for a complete population of occupationally active adults in the
province of Ontario over the period 2004-2017.

Study Population and Study Sample
Occupationally active adults in Ontario aged 15-64 years of age.
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Data Sources
Administrative Records of Workers’ Compensation Claims
The Institute for Work & Health and the Ontario WSIB have entered into a Research
Access Agreement providing research access to WSIB compensation claim records.
These records contain information describing registered employers and individual
compensation claims. For lost-time claim records, information is abstracted to the
electronic compensation claim record documenting the date and time of injury, the
gender, birth date, occupation (coded to NOC 1991), industry and years of
employment tenure of the injured worker. WSIB coding staff apply a national coding
standard (CSA Z-795) to classify information describing the injury event
characteristics and the injury characteristics: 1) the nature of injury, 2) the part of
body involved, 3) the source of injury or disease and 4) the event or exposure. These
coding standards adhere to guidelines set out in the National Work Injury Statistics
Program. Wage replacement benefits and health care service expenditures have
been linked to the compensation claim record for each individual beneficiary.
The project extracted approximately 3,700,000 lost-time and no lost-time
compensation claims over the period 2004-2017.
National Ambulatory Care Reporting System (NACRS)
NACRS was established by the Canadian Institute for Health Information in 1997,
providing data on individual client visits to facility-based ambulatory care services,
primarily emergency departments in acute care hospitals. In July 2000, the province
of Ontario mandated the reporting of all emergency department visits to NACRS. In a
typical year there are approximately 5,000,000 emergency department visits in the
province of Ontario recorded in NACRS. For the purposes of this study, we obtained
extracts of all NACRS records reported in the province of Ontario over the period
January 2004 to December 2017 with a ‘responsibility for payment’ code indicating
the Workplace Safety and Insurance Board. This coding indicates the clinical
determination of a work-related cause of the injury or illness presenting for
emergency department treatment and is independent of the registration or
acceptance of a workers' compensation claim. Variables included in the extracted
records were: Gender, Birth Date, six digit residential postal code, Visit Type, Triage
Date, Triage Time and a series of up to 10 fields documenting the main problem and
the external cause of injury, coded to ICD10.CA. In a typical year, approximately
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130,000 emergency department visits are associated with the treatment of workrelated injury or illness.
The project extracted approximately 1,900,000 non-scheduled emergency
department visits for the treatment of work-related injury or illness over the period
2004-2017.

Measures
Characteristics of the Injury
Two measures were obtained from lost-time compensation claim records: 1) Nature
of Injury: The nature of injury is defined as the principal physical characteristic(s) of
the injury or disease (e.g. heat burns, amputations, bruises or contusions, fractures);
2) Part of Body Injured: The part of body classification identifies the part or parts of
the injured person’s body directly affected by the nature of injury or disease
classification code previously selected (e.g. ears, face, abdomen, fingers).
Characteristics of the injury obtained from emergency department records were
defined by the 'main problem' leading to the emergency department visit. In NACRS
records, the Main Problem and the External Cause (if a traumatic injury) are
classified to ICD-10.
Characteristics of the Injury Event
Two measures were obtained from compensation claim records: 1) Source of Injury:
The source of injury or disease classification identifies the object, substance,
exposure or bodily motion that directly produced or inflicted the injury or disease
identified under the nature of injury classification (e.g. ladders, building systems,
floor, machinery), and 2) Event Leading to Injury: The event or exposure identifies
the manner in which the injury or disease was produced or inflicted by the identified
source (e.g. bending, contact with fire, fall from roof, struck by object).
Characteristics of the worker
Gender, birth date, occupation (coded to NOC 1991), industry, years of employment
tenure.
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Geography
Workers' compensation claims and emergency department visits were classified to
the five economic regions in Ontario, using residential postal code information
available in both data sources.

Analytic Objectives
This study had three analytic objectives: 1) identification of factors associated with a
divergence in the two administrative data sources following the 2009 recession in
Ontario (specifically, an increase in ER visits for work-related conditions, contrasted
to a continuing decline in the registration of lost-time and no lost-time claims in
Ontario), 2) analysis of geographic differences in trends in the nature of injury and
injury events, and 3) analysis of the nature of injury and injury event information
associated with compensation claims for medical care only.

Implementation
This project involved three consecutive phases of work. In the first phase, the project
team negotiated data access authorizations with the two data custodian
organizations. In the second phase, the project team tested and implemented a
methodology for linking individual emergency department visit records to individual
compensation claim records. In the third phase, the project team conducted
descriptive analyses to identify the factors associated with a divergence in the two
administrative data sources following the 2009 recession in Ontario (specifically, an
increase in ER visits for work-related conditions, contrasted to a continuing decline in
the registration of lost-time and no lost-time claims in Ontario), analysis of
geographic differences in trends in the nature of injury and injury events, and
analysis of the nature of injury and injury event information associated with
compensation claims for medical care only.
Phase 1: Data access authorizations
The project team negotiated data access authorizations over the period January
2018 to October 2018. To conduct the record linkage in Phase 2 of the project
workplan, the study team required access to person-identifying information,
specifically: birth date (year, month and day) and six-digit residential postal code.
Review and approval of the research study protocol was provided by the University
of Toronto Research Ethics Board. Data custodian officials with the Ontario
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Workplace Safety & Insurance Board and the Canadian Institute for Health
Information reviewed the research access requests for person-identifying
information. Both organizations provided authority to access person-identifying
information, conditional on specific requirements concerning the transfer of electronic
records to the Institute for Work & Health, the secure storage of person-identifying
information, and the destruction of person-identifying information upon the
completion of the Phase 2 record linkage. Authorizations were received from the
Ontario Workplace Safety & Insurance Board in June 2018 and from the Canadian
Institute for Health Information in September 2018.
Phase 2: Record linkage methodology
The record linkage phase was conducted over the period November 2018 to January
2019. The objective of the record linkage phase was to identify emergency
department visit records that contained the same person-identifying information as a
WSIB compensation claim. The record linkage procedure required a perfect match
on three variables: subject gender, birthdate and six-digit residential postal code. In
addition, a record match required that the emergency department visit date and the
date of injury recorded on the WSIB compensation claim agreed within three days.
We identified a small proportion of emergency department visits that appeared to
represent episodes of treatment over time. For example, an episode of three visits
over consecutive weeks occurring to the same unique individual. We defined an
episode of care as multiple emergency department visits within 60 days of a first (or
index) emergency department visit.
Phase 3: Descriptive analyses
The third phase was conducted over the period February 2019 to December 2019 to
address three objectives: 1) to identify the factors associated with a divergence in the
two administrative data sources following the 2009 recession in Ontario (specifically,
an increase in ER visits for work-related conditions, contrasted to a continuing
decline in the registration of lost-time and no lost-time claims in Ontario), 2) analysis
of geographic differences in trends in the nature of injury and injury events, and 3)
analysis of the nature of injury and injury event information associated with
compensation claims for medical care only.
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Results
Table 1 summarizes the primary findings from the record linkage phase. Over the
period 2004 to 2017, there were approximately 1,321,000 individual workers who
had 1,901,300 visits to an emergency department for the treatment of a work-related
injury or illness.
The 1,901,300 visits represented 1,680,878 episodes of care (an episode defined as
multiple emergency department visits within 60 days of a first visit).
Using episodes of care as the unit of analysis, 64% of the individual workers
receiving treatment in an emergency department were linked to a corresponding
workers’ compensation claim. Conversely, 605,183 episodes of care, representing
36% of all episodes of care for the treatment of a work-related injury or illness were
not linked to a corresponding workers’ compensation claim.
The overall linkage rate of 64% was general similar over the five geographic regions
of the province. The linkage rate was slightly higher in western Ontario (67%) and
slightly lower in metropolitan Toronto (58%).
Episodes of care for younger men and women were less likely to link to a
corresponding workers’ compensation claim (61% and 58%) than was found for older
workers (69% for both men and women 55 years of age and older). There was no
important difference in the record linkage rate between men and women received
treatment for work-related conditions in Ontario emergency departments.
As a final observation in Table 1, emergency department visits for the treatment of
traumatic injury were more likely to link to a corresponding workers’ compensation
claim than was found for the treatment of other work-related conditions (66% vs
58%).
As an overall observation, there was only minor variation in the record linkage rate
by age, gender and geography.
Table 2 summarizes information on the frequency of workers’ compensation claims
and the frequency of emergency department visits for the treatment of work-related
injury and illness for individual years 2014-2017.
As a general observation, trends in the frequency of workers’ compensation claims
and emergency department visits are paralleled over time. In the period of the global
financial crisis, worker’s compensation claims declined dramatically by 27% (from
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321,000 in 2007 to 240,800 in 2009) and emergency department visits for the
treatment of work-related injury and illness declined by 23% (from 149,000 in 2007 to
115,700 in 2009). Following the global financial crisis, there was a modest rise in the
frequency of both workers’ compensation claims and emergency department visits
(2010-2017: 3% in worker’s compensation claims and 8% increase in emergency
department visits).
Within this pattern of parallel time trends in the annual frequency of work-related
injury and illness, there is an important divergence. The proportion of emergency
department visit records that link to a worker’s compensation claim declines abruptly
in the period surrounding the global financial crisis, from 69% in 2007-2008 to 59% in
2011. In the subsequent period 2012 to 2017, there is only a modest recovery in the
record linkage rate. Using the record linkage rate observed in 2007, the cumulative
count of emergency department visits that appear not to have been reported as a
claim with the Ontario WSIB represents 81,200 work-related injuries and illnesses
over the period 2010-2017. 9% fewer than would be expected if 2007 was continued
over this period.
Table 2 also provides an annual estimate of the proportion of workers’ compensation
claims that linked to an emergency department treatment record. Consistent with
information from other sources, approximately 27-31% of workers’ compensation
claimants appear to have received health care services in an Ontario emergency
department.
Figure 1 presents an important observation supplementing the information on trends
over time summarized in Table 2. In Figure 1, the record linkage rate for emergency
department visits is stratified by three age groups of workers: <35, 35-54 and 55+.
There is a steep and abrupt decline in the record linkage rate over the 24 month24month period 2009-2010 for all three age groups. This time period corresponds to
the period of employment contraction and work hour reductions during and
immediately following the global financial crisis. In the period prior to the decline, the
record linkage rate was broadly similar for the three age groups, with the highest
rates observed for the oldest age group, and slightly lower for the youngest age
group. However, following the 2009-2010 period, the differences in age group record
linkage widens substantially. For the youngest group of workers (ages <35), the
record linkage rate becomes fixed at approximately 55%. In contrast, among the
oldest group of workers (ages 55+), the record linkage rate slowly increases to
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approximately return to the rate prior to 2009-2010. Interpretation of these diverging
trends in age-specific record linkage will be discussed in the Conclusions section of
this report.
Figure 2 presents the frequency of emergency department visits for the treatment of
a work-related fracture over the period 2004-2017. Frequencies are reported for
emergency department visits that linked to a worker’s compensation claim, and those
work-related fractures that did not link to a workers’ compensation claim. Among
emergency department visits that linked to a workers’ compensation claim, the trend
over time parallels the pattern described in Figure 1: a steep and abrupt decline in
the record linkage rate over the 24 month24-month period 2009-2010, followed by a
gradual increase. However, the frequency of emergency department visits that did
not link to a workers’ compensation claim, unexpectedly, does not have the same
trend as observed for the linked records. Interpretation of these diverging trends will
be discussed in the Conclusion section.
Table 3 reports the frequency of traumatic injuries treated in emergency
departments, stratified by an ICD10 classification of the nature of injury. This
classification represents an approximate ranking of injury by severity. The
classifications with the highest frequency are superficial wounds (16% of all
traumatic injuries) and open wounds (27% of all traumatic injuries). Fracture injuries
(44% of all traumatic injuries) are further classified to 11 categories describing the
anatomic region involved.
Table 3 also stratifies traumatic injuries into three groups. Among the emergency
department records that linked to a workers’ compensation claim, the table reports
the count and percent of traumatic injuries that resulted in a lost-time or a no losttime compensation claim. The table also reports the frequency of emergency
department visits that did not link to a workers’ compensation claim. There are three
important observations contained in Table 3. The first observation is that the linkage
of emergency department records to workers’ compensation claims provides
information on nature of injury (and injury event) that is not currently coded and
classified on WSIB no lost-time claims. For example, approximately 50% of no losttime claims are associated with superficial or open wound injuries, compared to
approximately 28% of lost-time claims. The second observation is to note that among
traumatic injuries that linked to a workers’ compensation claim there are important
differences in the percent of injuries that resulted in a lost-time compensation claim.
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For example, the proportion of open wound injuries that resulted in a lost-time claim
(15%) is much lower than the proportion of knee fractures resulting in a lost-time
claim (58%). These differences are consistent with the expected degree of physical
impairment between less severe and more severe traumatic injuries. The third
observation is that the record linkage rate (ED visit records linked to a workers’
compensation claim) does not meaningfully differ across traumatic injury groups. For
example, the proportion of superficial injuries that linked to a workers’ compensation
claim (66.1%) is similar to the proportion of fractures of the knee that linked to a
workers’ compensation claim (70.2%). This finding contradicts an expectation of the
project team that more serious injury, for example traumatic injury resulting in
fracture, would be more likely to link to a workers’ compensation claim.
Interpretations for this unexpected finding will be discussed in the Conclusions
section.
Table 4 reports the frequency of traumatic injuries treated in emergency
departments, stratified by an ICD10 classification of the event responsible for the
injury. The classifications with the highest frequency are contact with inanimate
mechanical force (51% of all traumatic injuries) falls (17% of all traumatic injuries)
and overexertion (15% of all traumatic injuries). The patterns observed in Table 4 are
generally similar to those seen in Table 3.
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Table 1: Record linkage outcome, by geography, sex and age, 2004-2017
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Table 2: Record linkage outcome, by year, 2004-2017

Figure 1: Percent of linked records, by age and year, 2004 to 2017
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Figure 2: Frequency of work-related fracture injury, ED visits, by year and linkage status, 2004 to 2017

Table 3: Distribution of linked records, by claim status (lost-time vs no lost-time) and nature of injury
(ICD10), for ED visits classified as injury (‘S’ or ‘T’)

Rows ordered from highest to lowest frequency, lost-time claims, 2004-2017
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Table 4: Distribution of linked records, by claim status (lost-time vs no lost-time) and injury event
(ICD10), for ED visits classified as injury (‘S’ or ‘T’)

Rows ordered from highest to lowest frequency, lost-time claims, 2004-2017

Discussion
There are gaps in our capacity to monitor the effectiveness of worker health
protection in Ontario. Regulatory authorities in Ontario place a primary reliance on
workers' compensation claims as a source of information on temporal, sectoral and
regional patterns in work-related injury and illness. However, there are concerns
about the reliance on workers' compensation claims as the sole source of
surveillance of the health of the Ontario workforce. For example, approximately 2M
workers (30% of labour force) in Ontario are not in employment relationships that
provide insured coverage by the WSIB. Concerns about the integrity of workplace
reporting of work-related injury also impair confidence in the use of workers'
compensation administrative records as a reliable source of surveillance information
on the incidence of work-related injury and illness.
The December 2010 report of the Expert Advisory Panel on Occupational Health and
Safety commissioned by the Ontario Minister of Labour made a number of
recommendations to improve the reliability and validity of data on the health of
Ontario workers, both to improve the recognition of hazards in contemporary
workplaces and to strengthen the measurement of the performance of the Ontario
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prevention system. This project had the purpose of responding to these
recommendations, by making use of population-based records of emergency
department visits in the surveillance of work-related injury and illness in the province
of Ontario.
This project has addressed a gap in occupational health surveillance capacity by
developing methods to accurately estimate under-reporting of work-related injury and
illness for labour force participants in Ontario for the period 2004-2014. Work-related
injury and illness that is not reported to the provincial workers’ compensation
authority is an indicator of occupational health and safety vulnerability. These
estimates of under-reporting can inform policy and program development within the
Ontario Workplace Safety & Insurance Board, may be valuable in the targeting of
labour inspection activity and may be useful in the design and delivery of worker
awareness and training services.
As outlined in the proposal, emergency department records are population-based
and have high coverage of the Ontario labour force. The determination of workrelated conditions in emergency department treatment settings is independent of the
acceptance of compensation claims in the provincial workers’ compensation system.
Emergency department records are available continuously from 2000 and are a costefficient option relative to available alternatives such as cross-sectional or
longitudinal surveys. This study was designed to provide crucial information on gaps
in the integrity of information in Ontario on the incidence of work-related injury and
illness and we expect this information will be influential in identifying opportunities to
address these gaps.
We expect that the Ontario Ministry of Labour and the Ontario Workplace Safety &
Insurance Board will be primary users of the knowledge arising from this project.
Additional stakeholders who may be interested in the results of this proposed
research include policy-makers in provincial workers’ compensation authorities,
representatives of organized labour, and representatives of employer organizations
in Ontario.
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Conclusions
The record linkage phase of this project found that approximately 50,000 annual
emergency department visits associated with the treatment of work-related injury or
illness do not match to a parallel record in the provincial workers' compensation
system. It is a regulatory requirement of the provincial workers' compensation
system that among insured workers, incidents of work-related injury or illness
receiving medical attention are to be reported to the WSIB.
The project team assumes that a Health Professional’s Report (Form 8) has been
submitted for a large majority of the 50,000 annual emergency department visits that
did not match to a worker’s compensation record. However, as we note in the
Background section of this report, the registration of a workers’ compensation claim
requires the submission of a Form 6 (Worker’s Report of Injury/Disease) by the
worker. In the event a worker does not submit a Form 6, and the health-care provider
submits a Form 8, the WSIB classifies the episode as ‘partially registered’. The
annual count of ‘partially registered’ claims is not publicly reported by the WSIB and
are not included in the reported count of ‘abandoned claims’.
There are four factors that may account for a portion of emergency records that do
not have a parallel record in the provincial workers' compensation administrative
data. First, approximately 25% of workers in Ontario are in employment
arrangements that either exclude or do not mandate workers' compensation
coverage. The risk of work-related injury and illness among workers in employment
arrangements with excluded or non-mandated coverage is not known in Ontario, but
may be assumed to be lower than risks experienced by insured workers. A Worker’s
Report of Injury/Disease (Form 6) that cannot be matched to an insured employer
account will be classified as ‘not allowed’ on adjudication by the WSIB
A second factor arises in the registration of workers' compensation claims.
Approximately 15% of claim registrations are determined to have been abandoned
by the WSIB. As documented in the PRISM study of workplace injury claim
suppression in Ontario, the most common administrative reason for determination of
an abandoned claim is the absence of a Worker’s Report of Injury/Disease (Form 6),
responsible for approximately 45% of the administrative decisions concerning
abandonment (12).
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A third explanation that may account for an emergency department visit that does not
link to an accepted workers’ compensation claim would arise from errors in the
recording of clinical history in emergency departments. In this case, emergency
department clinical staff are erring in the attribution of a traumatic injury or acute
episode to workplace exposure. Attribution errors would be expected in active
emergency departments, both ‘false positive’ attributions (attributing a traumatic
injury to a workplace exposure when the exposure arose in a non-work context) and
‘false negative’ attributions (attributing a traumatic injury to a non-work exposure
when a workplace causation was the true exposure).
A fourth potential explanation may be attributed to errors in the methods used by the
study to link emergency department records to workers’ compensation claims. The
most plausible source of significant record linkage error rests with the requirement
that information on residential postal code must agree completely (all six characters)
between the emergency department record and the workers’ compensation record to
determine a record match. Among workers who experience residential mobility (who
change residences frequently), there is an increased probability that residential
postal code information is not in agreement between the two administrative data
sources. Approximately 10% of households in Ontario will change residences in a
12-month period, and residential mobility is more common among households of
younger adults.
The abrupt decline in record linkage occurring during the 2009-2010 period would
not plausibly be explained by errors of attribution to work exposures by emergency
department clinical staff or explained by errors in the record linkage method arising
from worker residential mobility. Both of these factors would be expected to have a
similar influence over time. The abrupt decline in record linkage during the 20092010 period is most plausibly due to changes in decisions by workers regarding the
reporting of work-related injury and illness to the Ontario WSIB.
This study has applied a novel method to assess the frequency of non-reporting of
work-related injury and illness in the Canadian province of Ontario. The proportion of
work-related injury and illness presenting for treatment in emergency department
settings that appear not to have been documented in a worker’s compensation claim
is substantial. The finding in this study that approximately 35-40% of emergency
department visits may not be reported to the provincial workers’ compensation
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authority is generally consistent with evidence reported in many jurisdictions in North
America (22-25).
This study has demonstrated the feasibility of record linkage between two
population-based administrative data sources to monitor the incidence of workrelated injury and illness. We identify four additional strengths of this study. The first
strength is reliance upon two independent sources of information that can be used to
estimate the frequency of work-related injury. Second, both sources of administrative
data applied in this study are population-based, each providing high coverage of the
Ontario labour force. The third strength is the fourteen 14-year period of observation,
during a period of when the Ontario labour market experienced a sharp recession.
We note a fourth strength. Relying on administrative data sources, this study is a
cost-efficient research method relative to available alternatives such as crosssectional or longitudinal surveys.
Following on the primary findings of this study, we recommend the importance of
additional research to understand more completely the factors primarily responsible
for the unreported incidents of work-related injury and illness presenting for treatment
in Ontario emergency departments. One study design to be considered would
involve conducting a follow-up interview with workers identified in a Health
Professional’s Report (Form 8) where a worker’s compensation claim was not
registered and accepted by the WSIB. Information collected through worker interview
would identify the primary factors responsible for the incomplete registration of
workers’ compensation claims.
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