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Background: There is a considerable variability in occupational injury rates across companies, even within
the same industry. The aim of this study was to estimate how many injuries could be prevented if all firms
could achieve the performance of their better peers.
Method: Data were obtained from the Workplace Safety & Insurance Board of Ontario on all insured firms
in the province. Within rate groups (firms in the same type of business) the number of injuries expected if
all firms had a lost time injury rate at the 25th percentile of the distribution for the rate group were
estimated. The total number of injuries were compared with the expected number, after adjusting for firm
size and type of injury.
Results: Overall, using the 25th percentile as a benchmark, 42% of lost time injuries in Ontario could be
prevented.
Discussion: There is considerable potential for prevention of work injuries based on currently achieved,
non-optimal benchmarks.

I

n the 1990s, there was a substantial reduction in work
injury rates in many Western jurisdictions. For example, in
Ontario, Canada, the number of allowed lost time claims to
the workers’ compensation system fell from 184 444 in 1990
to 95 568 in 20021 and the rates have also fallen considerably.2 Similarly, the United States Bureau of Labor Statistics3
reports a drop in lost workday cases per 100 full time workers
from 4.1 in 1990 to 3.0 in 2000. In Ontario, claims for nonlost time injuries also fell, albeit more modestly, from
205 770 in 1990 to 185 161 in 2002.
Even with these reductions, some workplaces still have
much lower rates than others within the same type of
business. Organizational factors have been linked to lower
injury rates4–6 with studies exploring the role of leadership7 or
high performance work systems.8 Workers’ compensation
systems typically take account of the variability in injury rates
in providing incentives for companies to improve their safety.
Firms with higher rates than the norm may be charged a
greater premium, while firms with lower rates than the norm
may be granted rebates of part of their premium. For example
in Ontario, this type of experience rating was phased in
during the 1990s.
Given these differences between companies, we might ask
what would happen if companies with higher injury rates
were able to reduce the number of injuries to achieve the
level of performance of companies with low injury rates. This
is akin to ‘‘benchmarking’’, defined as ‘‘the analysis and
comparison of performance across organisations or parts of
an organisation, with view to improvement’’.9 A review in the
health care field found that audit and feedback can be
effective in improving professional practice.10
The aim of this paper is to estimate the potential for
prevention of work injuries if all companies achieved a lost
time injury rate at the 25th percentile for companies in the
same type of business. We use data from the province of
Ontario, Canada.

METHOD
In Ontario, workers’ compensation insurance is provided
by the Workplace Safety & Insurance Board (WSIB), which
is the sole provider. Records of all eligible lost time
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compensation claims for work related injuries made in the
province are documented by the WSIB. (Not all industries are
covered compulsorily. Roughly 30% of workers are not
covered. For example, the financial sector is not obliged to
provide WSIB coverage to its employees.) A unique firm
number representing the employer is included in each claim
record. In turn, each firm is allocated to a rate group, a
classification of the type of economic activity conducted by
the firm. Examples of rate groups include logging; nickel
mines; metal furniture manufacturing; grocery and convenience stores; restaurants and catering; and hospitals.
Overall, there are 215 rate groups.
Most companies pay premiums based on their rate group
standard (perhaps adjusted by experience rating) based on
insurable earnings. They are known as Schedule 1 firms. A
small number of organizations are grouped under Schedule 2,
and are essentially self insured—they pay the actual costs of
benefits, medical care, and administration to the WSIB.
For each Schedule 1 firm in the province we obtained data
for the period 1998 to 2001. This included the estimated
number of employees, and the number of lost time injuries
for which a successful claim was made. We excluded injuries
in Schedule 2 firms from this study, as estimates of the
numbers of employees are not available.
Within each rate group, we estimated the injury rate for
each firm—calculated as the number of lost time injuries per
100 full time equivalent (FTE) workers per year. From the
distribution of injury rates (within the rate group) we found
the 25th percentile for firms with at least one lost time injury
over the four year period. (In many rate groups, especially
with smaller firms, if we had not excluded firms with no
injuries, the 25th percentile rate would have been zero. We
return to this point later.) For each firm, we multiplied the
number of FTE employees by the rate at the 25th percentile to
obtain the expected number of injuries over the four year
period. We added these expected numbers for all firms across
the rate group. As well, we added the observed numbers of
Abbreviations: FTE, full time equivalent; PR25, potential reduction in
rate using 25th percentile as target; WSIB, Workplace Safety &
Insurance Board

Inj Prev: first published as 10.1136/ip.2004.005280 on 6 October 2004. Downloaded from http://injuryprevention.bmj.com/ on August 14, 2022 by guest. Protected by copyright.

ORIGINAL ARTICLE

Work injury prevention

N
N
N
N
N
N

Total number of lost time injuries (LTI) = 1200.
Total FTE over four years = 99 164.
LTE rate at 25th percentile of companies with >1 LTI
per 100 FTE = 0.874.
Total number of LTI if all firms experienced LTI at 25th
percentile = 99 164 6 0.874/100 = 866.6.
Potential reduction in LTI = 12002866.6 = 333.4.
Potential percentage reduction in LTI (PR25) = (333.4/
1200) 6 100 = 27.8%.

injuries across all firms within the rate group. The total
observed minus the total expected numbers provides an
estimate of the possible reduction in injuries in the rate
group. We labelled this potential reduction as PR25. Box 1
shows an example of the calculations.
Adding the observed and expected numbers across all rate
groups gave an overall difference, an estimate of the number
of preventable injuries in Schedule 1 firms in Ontario. The
difference divided by the total observed number, multiplied
by 100, gave the overall percentage potential reduction using
the benchmark of the 25th percentile.
Since the injury rates are higher for smaller firms, we
distinguished companies with a mean annual number of FTE
employees less than 20 from those with a mean annual FTE
greater than or equal to 20. To allow for possible confounding
by size of firm, we repeated the estimations of preventable
injuries separately for the smaller and larger companies
within each rate group, and then added the results across all
rate groups. We also made a further adjustment, taking
account not only of size but also of type of injury. We
distinguished musculoskeletal injuries from others, and
again repeated the calculations in the separate strata.
While our primary analysis used the 25th percentile as the
benchmark injury rate, we also repeated the calculations
using other percentiles. As well, we noted above that since
many small firms had no lost time injuries from 1998 to 2001
they were excluded from the calculations. Since we were thus
excluding these firms from estimation of the expected
number of injuries, this could have led us to underestimate
the expected number, and correspondingly exaggerate the
potential for prevention. As a check on this, an extra analysis
applied the rate at the 25th percentile to all firms within each
rate group (or stratum within rate group) to recalculate the
PR25.

RESULTS
Overall, there were 351 533 lost time claims (injuries) in
Schedule 1 companies from 1998 to 2001. Of these 291 442
(83%) occurred in employees of larger companies and the
remaining 17% in smaller firms.
Table 1 shows the potential reduction with no adjustment—the estimate is 27% of all injuries. Adjustment for size
gave a higher estimate. In smaller firms the potential
reduction was 37%, and in larger firms it was 46%, so that
overall the figure was 45%. Taking account of both size and
injury type reduced this estimate to 42%.
Estimates of the potential reduction for different ‘‘benchmarks’’—that is, different percentiles, are shown in table 2.
As expected, the figures increase with lower percentiles, and
decrease with higher percentiles. At the 35th percentile, the

Table 1 Potential reduction in injuries: unadjusted,
adjusting for firm size, and adjusting for firm size and
injury type
Adjustment

Total injuries

Potential reduction (%)

No adjustment
Adjustment for size
,20 FTE/year
>20 FTE/year
Total
Adjustment for size and
injury type
,20 FTE/year
MSK injuries
Other injuries
>20 FTE/year
MSK injuries
Other injuries
Total

351533

94905 (27)

60091
291442
351533

22321 (37)
135409 (46)
157730 (45)

31997
28094

11760 (37)
9669 (34)

193386
98056
351533

92615 (48)
34433 (35)
148477 (42)

FTE, full time equivalent; MSK, musculoskeletal.

Table 2 Potential reduction (%) in injuries using different
percentages as benchmarks, with and without adjustment
for firm size and injury type
Adjustment
Percentile used as
benchmark

None

Firm size

Firm size and
injury type

10
15
20
25
30
35

60
49
30
27
16
4

68
61
53
45
37
29

65
57
50
42
35
26

Note: as an example, if all firms achieved the injury rate at the 20th
percentile of their rate group, and adjustment is made for firm size, 53%
of all lost time injuries could be prevented.

preventable fraction is over one quarter, when adjusting for
both firm size and injury type.
Applying the 25th percentile rate to all firms, not just those
with at least one injury, made little difference to our estimate
for larger firms, reducing the percentage reduction from 44%
to 38%. However, for smaller firms the calculations suggested
there would be a substantial increase—more than doubling—
in the number of injuries. Combined with the results for
larger firms, the net estimate was a reduction of 5%. We
discuss this finding below.

DISCUSSION
Using our a priori choice of the 25th percentile of the lost time
injury rate as a ‘‘target’’ with adjustment for both firm size
and type of injury, we estimated that 42% of lost time injuries
could be prevented in Schedule 1 firms in Ontario. This is a
substantial potential reduction in the burden from 352 000 to
203 000 lost time injuries.
There were some possible limitations of our analyses.
Firstly, the data on firm size are estimates, based on the
insurable payroll, not on counts of employees. However, since
our comparisons were made within rate groups—companies
in the same type of business—errors are likely to be in the
same direction for all companies in the rate group, and hence
to have only minor effects on our results.
A related issue is that there are likely some other unchangeable characteristics of the firms that affect their injury
rates, and our calculations did not allow for these—the
information was not available to us. While such characteristics
likely account for some of the differences in rates between
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Box 1: Calculations for rate group, unadjusted:
example of pulp, newsprint, and specialty
papers
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Occupational injury rates vary widely across firms in
the same type of business, known in Ontario as rate
groups.
‘‘Better’’ companies (at 25th percentile of the injury
rate distribution for their rate group) achieve their level
of performance using currently available technology
and organizational practices and policies.
If all firms reached the 25th percentile rate for their rate
group after adjusting for firm size and injury type, we
estimate 42% of lost time injuries could be prevented.

minimally, affecting only the decimal place in the percentage
(in fact increasing from 42.2% to 42.3%).
The results should be of great interest to policymakers and
agencies charged with reducing work injuries. There are large
variations in injury rates between firms within the same rate
groups, that is, engaged in the same type of work. As noted
earlier, firms’ injury rates have been related to organizational
policies, practices and attitudes, which puts them in the
realm of management control. Policymakers can thus point
out to firms with poorer safety that reducing injuries is
realistic.
While we acknowledge that injury rates may also result
from firm characteristics which may be unchangeable (or
unrealistic to change, at least in the short term, such as the
age distribution of the workforce), we believe that the 25th
percentile is a reasonable target for companies with higher
rates. Our methodology compares firms in the same type of
business, so that the firms cannot claim that the target set is
unachievable because their industry is inherently risky. To
the contrary, many of their peers—likely their competitors—
are performing at or better than the target level. This further
implies that no new technical breakthroughs are needed for
improvement, and the burden of proof can be placed on firms
above the 25th percentile to show why their rate is higher
than others’ in the rate group. We argue that knowledge of
safety techniques and the will to improve can substantially
reduce the burden of injuries at work.
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