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Executive Summary 
 

The fatality rate of accidental contact with electricity has been on a steady decline in 

Ontario in the last five years. It is decreasing at a rate of 0.1 deaths per million per 

annum. The number of fatalities caused by accidental contact with overhead wires has 

been rising since 1998. Ontario has the largest percentage of powerline fatalities in 

Canada. 

 

All workplace electrical-related fatalities in Ontario from 1996 to 2001 have involved 

men. They represent 3.8% of all workplace fatalities in the Province. While the national 

rate of workplace electrical fatalities has been decreasing since 1997, the provincial 

workplace electrical fatality rate has shown an opposite trend. It is increasing from 0.5 

deaths to 0.7 deaths per million population.  

 

Twenty two percent of construction fatalities in Ontario were the result of electrocution 

and two thirds of those electrical fatalities in the province were from powerline contact. 

The prevalence of electrocution as the cause of occupational deaths in Ontario 

construction has been climbing from 16% in 1995 to 29% in 2001. An in-depth study of 

the Coroner’s reports pointed to human error as the cause of at least 80% of all 

electrocution fatalities in the province. Aluminum ladders still remain the number one 

tool involved in occupational electrocution. This type of fatality involved mostly workers 

with no formal background in electricity. 

 

Ladders were also the most common tool involved in non-occupational electrical 

fatalities, accounting for 50% of all non-occupational electrical fatalities. Ontario has the 

highest number of non-occupational electrical fatalities of all Canada, but the number of 

fatalities is proportional to the population size. 

  

Cooking continues to be the most common cause of electrical fire-related fatalities, with 

home fires accounting for 87% of civilian fire fatalities. Of 84 electrical related fires 

between 1995 and 2000, only 11 were attributed to faulty electrical system, wiring or 

equipment.  
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The number of injuries in the workplace caused by accidental electrical contact has 

increased by 20% during the 1996 to 2000 period.  The manufacturing sector accounted 

for the most number of electrical related injuries of all industry sectors. However, injury 

cost implies that construction electrical related injuries were the most severe of all 

industries. Multimeter use and working on voltage greater than 347 volts continue to 

cause serious injuries in Ontario. 

 

Ontario’s non-occupational injuries are proportional to the population, but Ontario has 

the highest incidents of electrical injuries involving children compared to other provinces.  

 

Please note that some of the efforts required to reduce electrical fatalities, injuries and 

property damage are beyond ESA’s scope, mandate and responsibilities. To make an 

impact in the reduction of these accidents, ESA will require assistance from partners in 

the industry.  To reduce injuries and fatalities, ESA will:  

Partner with other electrical industry organizations in a campaign to increase 

powerline safety.  

• 

• 

• 

• 

Explore opportunities to work with Safe Work Agencies, Unions and 

Contractors associations and other stakeholders to reduce multimeter and 347 

Volts injuries.  

Work with the OFM, standards development organizations and appliance 

manufacturers to identify opportunities to reduce stove and cooking related 

electrical fires.  

Investigate the nature and root cause of electrical injuries to children. 
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1.0. Introduction 
 
Since 2001, the Electrical Safety Authority (ESA) has published “Electrical Safety in 

Ontario”, an annual report on the state of electrical safety in the Province of Ontario. 

 

The Electricity Act, 1998, designates ESA as the authority responsible for the 

enforcement of the electrical safety requirements (section 113) of the Electricity Act. The 

Act empowers ESA, subject to government approval, to make or amend the Ontario 

Electrical Safety Code and to make or change electrical safety regulations. To ensure 

compliance with the OESC, ESA is given the authority to inspect electrical work and 

installations in Ontario. To date, ESA has no jurisdiction over electrical installations 

involving the generation, transmission or distribution of electricity intended for sale or 

distribution to the public. 

 

The purpose of the report is to illustrate trends in electrical accidents, injuries and 

property damage, to identify problems and to make recommendations of immediate and 

long-term action.  

 

Please note that some electrical accidents and fatalities in this report are beyond ESA’s 

current business scope and legislative mandate. Accident prevention in the form of 

improvement of standards, codes, regulations, installation, and safer work procedures 

requires a combined effort from the electrical industry as a whole; from product 

manufacturers, electricity distributors and transmitters, government agency, trade and 

contractor association, to labour and general public.  

 

This report was made possible with the assistance from industry partners; namely the 

Ministry of Labour (MOL), Workers’ Safety Insurance Board (WSIB) and the National 

Work Injury Statistics Program (NWIS) for occupational fatalities, injuries and incidents, 

the Office of Fire Marshal (OFM) for fire-related electrical accidents and incidents, the 

Chief Coroner for Ontario for cases of fatalities in Ontario, and the Canadian Institute of 

Health Information (CIHI) for non-occupational injuries across Canada. Additional data 

has also been collected to complete the report from the Bureau of Labor Statistics of the 

United States and various Internet sources as indicated in the report. 
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2.0. Electrical Contact and Fire Fatalities 
 
This report makes a distinction between workplace-related fatalities and home or non-

occupational fatalities caused by accidental contact with electricity. First, the overall 

number of electrical fatalities is presented, followed by the analysis of workplace 

electrocutions. Non work-related fatalities were examined last in this section. Please note 

that since data was gathered from different sources, it was almost impossible to trend data 

in the same time span . 

 

The fatality rate1 caused by accidental electrical contact has been decreasing steadily in 

Ontario as illustrated in Figure 12.  From 1996 to 2001, Ontario’s electrocution3 rate has 

dropped from 1.44 to 0.842 deaths per million, roughly a decrease of 0.1 deaths per 

annum. Figure 14 shows that the national electrocution rate has increased from 1.2 to 1.3, 

between 1996 and 19995, an increase of 0.025 deaths per annum. In the United States, the 

electrocution rate was increasing from 1.81 to 2.04 between 1996 and 1998.  

 

Figure 1 
Electrical Fatality Rate 

1996-20026 
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1 Fatality rate is calculated as number of fatalities per million population 
2 A thicker line than actual in Figure 1 indicates the trend line.  
3 Electrocution is defined as electrical contact causing death 
4 Figure 1 does not include 2002 statistics due to lack of information on the population on that given year 
5 National data for years 2000 and 2001 were not available 
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6 Based on Statcan data 
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The actual number of electrical fatalities in Ontario has been slowly decreasing with the 

exception of year 2001, where the number of fatalities climbed to 10 deaths, followed by 

four fatalities in year 2002, an eight-year low7 (Figure 2).  

 

The fatality rate has been decreasing in Ontario. Death by electrocution in Ontario has 

dropped by a rate of 0.1 (per million population) per annum. The actual number of 

fatalities increased in 2001, but was offset by a dramatic drop in 2002. 

 
 
 

Figure 2 
Electrical Fatalities in Ontario 

1995-20028 
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Because of its large population base and construction activity, Ontario represents 41% of 

all electrocution cases in Canada (Figure 3), the most from all provinces. In general, the 

number of fatalities in each province reflects the size of population. Ontario, Quebec, 

Alberta and British Columbia are provinces with most electrocution fatalities in Canada. 

 

                                                 
7 Note that the number of fatalities has been adjusted from the previous report in 2001 to include vehicle 
related electrocution from hitting powerline. 

 6 
8 Based on ESA data 
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Figure 3 
Number of Electrocutions 

1995-19999 
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Alberta has the highest five-year average rate of fatalities at 1.85 deaths per million 

population while Ontario, British Columbia and Quebec have roughly the same rate of 

fatality at 1.1 to 1.2 deaths per million population.  Alberta’s higher rate of fatalities is 

more likely attributed to its small population and two-year high electrical fatalities in that 

province10.  The cause of the anomaly is unknown to ESA at this time. 

 
Table 1 

Actual Electrical Fatalities by Selected Provinces 
1995-199911 

 
 Actual # of 

fatalities 
Fatality 

rate/million 
% of population % of electrical 

fatalities 
Ontario 76 1.2 38% 41% 
Quebec 42 1.1 24% 22% 
Alberta 25 1.85 9.5% 13% 
British 
Columbia 

20 1.12 13% 11% 

 
 
                                                 
9 Based on NWIS data 
10 In 1997 and 1998, Alberta’s electrocution was 8 and 9 respectively, an increase from an average of two 
fatalities in the years previous and the years after. 

 7 
11 Based on NWIS data 
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To place electrical fatalities in perspective, electrocutions represent a very small fraction 

(roughly 0.08%) of all accidental fatalities in Ontario12. According to Statcan 

information, from 1995 to 1999, seventy-six fatalities in Ontario were the result of 

electrocution13.  The number of electrocutions each year is illustrated on Figure 4. In that 

period, electrocutions involving overhead powerlines accounted for twenty percent of all 

electrical fatalities in Ontario. Figure 4 also shows comparison between all electrical and 

overhead powerline electrocutions. The prevalence of overhead powerline related deaths 

was steadily increasing as it approached year 2001. Overhead powerline fatalities are 

more dominant in Ontario than other provinces. 

 

Overhead powerline fatalities are more dominant in Ontario than other provinces. The 
prevalence of overhead powerline fatalities in Ontario has been increasing in the last five 
years. 

 
 

Figure 4 
All Electrical vs Powerline Fatalities in Ontario 

1996-200114 
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12 Based on the number of inquest by the coroners’ office 
13 Suicide not included 
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14 Based on ESA data 
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2.1. Occupational or Workplace-Related Fatalities 
 
Electrocution in the workplace has accounted for 3.3% of all workplace-related fatalities 

in Canada and 3.8% in Ontario as seen on Table 215. While overall electrical fatality rate 

is on a downward trend, the prevalence of electrical-related fatalities in the workplace 

seems ‘proportionate’ to the estimated amount of electrical work in construction. 

Electricity is everywhere in the working environment. Electricity exists in powerlines, 

wiring, tools and electrically powered machinery. As a result, fatalities involving 

electricity are not restricted to people in the electrical trade. 

 

All workplace-related or occupational fatalities in Ontario from 1996 to 2001 have 

involved men. NIOSH’s National Traumatic Occupational Fatality (NTOF) indicated that 

electrocution was responsible for 7% of work-related deaths in the United States from 

1980 through 1989. The United State’s National Safety Council reported that 

electrocutions were the fourth leading cause of work-related traumatic death16. 

 

In Ontario, the prevalence of electrocution in the workplace accounted for 3.8%17 of all 

workplace fatalities in the province (see Table 2), slightly larger than the national 

average.  

 
Table 2 

Occupational Fatalities 
Electrical vs Other Fatalities in Ontario and Canada 

1995-199918 
 

Cause of Fatality Ontario Canada 
Exposure to caustic, noxious, or 
allergenic substances 60.4% 

 
51.5% 

Fall to lower level 12.6% 11.1% 
Highway accident 11.7% 20.8% 
Struck by object 11.3% 13.3% 
Contact with electrical current 3.8% 3.3% 

 
 

                                                 
15 Based on the National Work Injury Statistics Program (NWIS) from 1997 to 2000 
16 http://www.cdc.gov/niosh/elecepid.html 
17 Based on NWIS data 
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18 Based on NWIS data 
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The trend indicated that workplace-related fatalities of an electrical nature have been 

steadily increasing between 1998 and 2001. Prior to 1998, non-occupational fatalities 

traditionally represented half of electrical fatalities in the province. The trend in the last 

four years has been a dramatic reduction in home fatalities as seen in Figure 5. The graph 

clearly depicts the two reversing trends in prevalence of fatalities. 

 
Figure 5 

Electrocution Fatalities in Ontario 
1996-200119 
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Figure 6 shows that according to the population size, there is an increase in occupational 

or workplace-related electrical fatalities in Ontario. The trend line indicates an increased 

rate of 0.05 deaths per million population annually between 1997 and 2000. Looking at 

Figure 6, the trend line indicates that Ontario had an occupational fatality rate of 0.7 

fatalities per million population in year 2000. The same figure shows a decline in 

Canadian occupational electrocution rate from 0.7 to 0.45 fatalities per million.  

 
The rate of electrocution in the workplace has been increasing in the last four years, while 
in same period there has been a dramatic reduction in home fatalities.  
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19 Based on ESA data 
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Figure 6 
Occupational Related Electrical Fatality Rates 

1997-200020 
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Figure 7 shows the United States workplace-related electrical contact fatality rate. 

Though their fatality rate has been declining steadily for that period, their fatality rate 

was still higher than that of Ontario’s for the same time frame. In the year 2000, for 

example, the United States’ fatality rate was 0.95 fatalities per million population 

compared to Ontario’s and Canada’s at 0.5 and 0.4 respectively. 
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20 Based on Statcan data  
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Figure 7 
United States of America 

Occupational Related Electrical Fatality Rate 
1995-200021 
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According to the data from the NWIS, Ontario has the largest number and greatest 

prevalence of workplace powerline fatalities as compared to other provinces in Canada. 

While the sheer number of fatalities involving powerlines can be partially explained by 

the vast amount of construction activity in Ontario, the number of powerline contacts is 

still relatively high for Ontario’s population and construction activity. The number of 

powerline fatalities in Ontario drives the high prevalence of electrocutions nationally. Of 

the nineteen powerline contact fatalities between 1998 and 2001 in Ontario, only one 

fatality involved a person formally trained in the electrical field. 

 

Table 3 provides a summary of the number of fatalities, critical injuries, non-critical 

injuries and powerline contact in the Province of Ontario reported to the MOL. 

                                                 

 12 
21 Based on NIOSH’s data 
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Table 3 
Ontario’s Number of Occupational or Workplace-Related  

Electrical Fatalities, Accidents and Incidents 
1998-200122 

 
Year Fatalities Criticals Non-criticals Powerline Contacts 
1998 9 34 52 128 
1999 8 34 83 115 
2000 8 30 73 122 
2001 10 34 86 120 

 
 

Figure 8 
Workplace-Related Electrical Fatalities 

1995-199923 
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Twenty-two percent of fatalities in Ontario construction were the result of electrocution24. 

In 1999 and 2000, electrocution counted as high as 33% and 36% respectively of all 

construction fatalities in the province (Figure 9). Powerline fatalities accounted for two-

                                                 
22 Based on Ministry of Labour’s data, unconfirmed 
23 Based on NWIS data 
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thirds of the total electrocutions in the construction sector.  Figure 9 shows the steady 

growth of the percentage of electrocutions in construction as it reaches year 2001.  

 
 

Table 5 
Occupational and Workplace-Related Electrocution  

in Ontario and Canada 
1997 to 200025 

 
Total Electrocution Ontario  Canada  

Electric current, unspecified  1 3.8% 10 14.1% 
Machine, tool, appliance, or light fixture 8 30.8% 13 18.3% 
Wiring, transformers 2 7.7% 17 23.9% 
Power lines 13 50% 25 35.2% 
Electric current, other  0  5 7.0% 
Lightning 2 7.7% 6 8.5% 
 
 
 

 
Figure 9 

Electrocutions vs Other Deaths in Ontario Construction 
1993-200126 
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25 Based on NWIS data. Ontario record has been adjusted to match that of Ontario coroner’s office record 
and the MOL. 
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A study in the United States by the NIOSH’s Center of Disease Control (CDC) affirms 

the prevalence of deaths as a result of accidental contact with electricity in the 

construction sector. It must be noted that the United States’ data is from an earlier period, 

1980 to 199227. In that period, electrocution counted for 40% of construction-related 

fatalities.  

 

The prevalence of occupational electrical deaths in Ontario has been rising since 1995, 

starting from 16% of all fatalities to 29% of all fatalities in 2001. 

 

Construction Safety Association of Ontario’s (CSAO) records from the 1998 to 2001 

period indicated that a third of the electrocution fatalities in construction28 involved 

electricians and linepersons. The remaining were non-electrical workers working near 

energized lines or circuits. 

 

A third of the electrocution fatalities in construction involve workers skilled in electricity 

 

An in-depth study of the coroner’s 1999 to 2000 records and ESA accident reports 

revealed that at least 80% of all electrocutions in Ontario occurred as a result of human 

error. The evidence pointed to either lack of electrical awareness or lack of proper work 

procedure. Aluminum ladders were involved in more than a quarter of the electrocution 

cases while 347-Volt electrical systems claimed three fatalities in that same period.  

 
80% of electrocutions were caused by human error.  
 
Powerline fatalities involved mostly workers with no formal training in electricity. 
 
Aluminum ladders still remain the number one tool involved in occupational 
electrocution. Ladder fatalities largely involved workers with no electrical background or 
electrical skill.  
 
 

                                                 
27 http://www.cdc.gov/niosh/elecepid.html 
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28 A statistical analysis of Construction Fatalities from January 1997 to December 2001 
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2.2. Non-Occupational Fatalities 
 
According to Statistics Canada, approximately 82,000 accidental deaths occur annually in 

Ontario29. Electrocution represents 0.08 % of all accidental fatalities in the province. 

More than half of the fatalities were workplace-related. Ontario has the highest number of 

non-occupational fatalities as compared to other provinces in Canada. Figure 10 shows 

that the rate of non-occupational fatalities per population in Ontario did not exceed that of 

other province’s. The number of non-occupational fatalities in all provinces in Canada is 

roughly proportional to the size of population. In Ontario, roughly 50% non-occupational 

fatalities involved accidental powerline contact. The most common equipment or material 

used when contacting a powerline is a ladder or communication antenna. A study 

between 1984 and 1986 30indicated that 61% of domestic fatalities were caused by 

overhead powerline contact. 

 
 

Figure 10 
Non-Occupational Electrocution 

1997-199931 
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29 Based on 1996 to 2000 period 
30 Kisner, S, pg 1 
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Table 7 
Non-Occupational Fatalities 

1997-199932 
 

Statcan non-occupational number 
of fatalities 97 98 99 Total 
All Canada 17 31 13 61 
Ontario 4 12 6 22 
Other Provinces 13 19 7 39 
.  
 
 
The United States experiences the same problems as Canada in domestic fatalities. Fifty 
percent of Canadian domestic electrocution was caused by powerline contact, while the 
prevalence of this accident in the United States is much higher, where 61% of all 
electrocution deaths involved accidental contact with powerlines. 
 
 
2.3. Electrical Fire-Related Fatality 
 
Between 1995 and 2000, there were 84 fire occurrences the OFM classified as fires 

initiated by electricity that resulted in fatalities. Some fires claimed more than one life 

resulting in a total of 9433 ‘electrical fire’ fatalities.  

 

In the United States, four of five fire deaths34 occurred in home-structured fires. The 

OFM indicated that 87% of civilian fire fatalities in 1999 were home fires. The 

percentage of civilian fires decreased to 85% in 2000. From all the 84 fires resulting in 

fatalities, 73 were the result of misuse of electrical equipment. Eleven were directly 

related to faulty electrical system, wiring or equipment.  

 
ESA’s record of electrical fires indicated that the fatalities were caused by overloading or 
improper wiring installation (only four cases were found).  
 
 
The number of fire fatalities caused by electrical appliance, distribution system and 

wiring as the source of ignition has declined from 20 in 1997 to 9 in 2000, a decrease of 

2.7 fatalities per annum.  

 

                                                 
32 Based on Statcan data 
33 Some fire occurrences resulted in double fatalities 
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34 According to OFM 
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Figure 11 
Electrical Fatalities in Ontario 

1995-200035 
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Cooking fires played a large part in fires by electricity as the source of ignition. They 

resulted in 55 fatalities between 1995 and 2000. Electrical wiring was the next 

predominant source of ignition at 8%. Almost all residential fire fatalities that were 

ignited by electricity started with cooking.  

 

Figure 12 

Electrical Fire Fatalities in Ontario 
1995-200036 
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35 Based on OFM data 
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36 Based on OFM data 



2002 ESA Annual Safety Report 

 
The OFM stated that cooking equipment did not cause these fires, but rather it was action 

by the users or occupants such as leaving the ignition source unattended, placing it too 

close to combustible material or using it for other purposes other than it was designed37 

that caused the fire to ignite. Figure 11 and Figure 12 clearly shows the predominance of 

cooking fires in electrical fatalities. 

 

 
Figure 13 

Electrical Fire Fatalities, 1st Object Ignited 
Ontario 

1995-200038 
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Wearing apparel was the most common object-first-ignited with cooking oil and bedding 

as 2nd and 3rd most common object-first-ignited. Two-thirds of fire fatalities were the 

result of misuse, followed by electrical failure as the second (10%) most prevalent cause 

(Figure 14).  

 

                                                 
37OFM’s 2001 report ‘Home Fires, 5 causes’.  

 19 
38 Based on OFM data 
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Figure 14 
Electrical Fire Fatalities – Causes 

Ontario 
1995-200039 
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Cooking continues to be the most prevalent cause of electrical-related fire fatalities. Most 
fatalities were not the result of faulty wiring or electrical appliances, but rather, careless 
use of electrical-powered tools, appliances or equipment.  
 
 
3.0. Injuries and Damages by Electrical Contact or Fires 
 
3.1. Occupational and Workplace-Related Injuries 
 
The WSIB of Ontario recorded an annual average of 104,300 Lost Time Injuries (LTI) in 

the 1995-2000 period. In that period, electrical-contact-related-LTIs accounted for 701 

injuries, representing 0.67% of all LTIs in the province. The ratio of electrical to non-

electrical fatalities is about the same, showing that electrical-related injuries and fatalities 

have comparable ratios. Records from 1996 to 2001 indicated that electrical-related 

injuries have cost the industry an estimated $8.88 million. Cost per injury40 has dropped 

from $14,947 in 1996 to $4837 in 2001.  

 

                                                 
39 Based on OFM data 
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40 WSIB injury costs are the sum of medical aid, compensation (salary) and pension cost. Injury costs in 
recent years are typically lower than latter years. Items such as pension payment are not settled until two to 
three years after the injury, pending on court ruling.  
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The number of injuries in the workplace caused by accidental electrical contact had been 

increasing from 121 in 1996 to 146 in 2000, a twenty percent increase. The number of 

injuries reached an all time high in year 1999 with 174 injuries. The injury rate in relation 

to population has also been increasing from 10.9 to 12.5 injuries per thousand of 

population for the same period. It represents an increase of 0.5 per annum, a 15% rise in 

that five-year period. This rate of increase is proportional to the rise in ESA’s Application 

for Inspection (AFI) number in the same period41. AFI can be considered as an indicator 

of the amount of electrical work in the province.  

 
Figure 15 

Electrical Workplace Related Injuries 
1997-200042 
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Ontario’s injury rate (compared to population) has been increasing, but it corresponds to 
the increase in number of AFIs for the same period.  
 
WSIB records injuries according to place of employment of the workers, not where the 

injury actually occurred. For an example, when a construction worker is injured while 

performing remedial work in an automotive plant, the injury would be charged to his/her 

employer, the construction company, regardless who is at fault. 

 

                                                 
41 The number of notification increased from 225 thousand to 261 thousand between year 1996 and 2000. 
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42 Based on NWIS data 
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In Ontario, the manufacturing sector had the highest number of electrical-related injuries 

from all industry sectors at 21743, followed by the service sector at 208 and construction 

at 111. The chemical and steel industry had the highest average cost per injury for the 

same period (see Table 8). Both sectors have low numbers of electrical injuries, 28 and 

23 respectively and both sectors had two injuries each that were very severe44 and 

expensive in compensation. The combination of low number of injuries and the severity 

of the injuries drove the compensation cost to unprecedented levels. 

 
 

Table 8 
Cost of Injuries by Industry in Ontario 

1995-200045 
 

Industry 
Total Injury 
Cost # of Injuries Injury Cost Ave 

Electrical $63,684 17 $3,746 
Forest $133,215 25 $5,329 
Health Care $301,410 42 $7,176 
Manufacturing $1,566,266 217 $7,218 
Service $2,145,910 208 $10,317 
Automotive $414,387 38 $10,905 
Construction $2,239,881 111 $20,179 
Steel $705,571 23 $30,677 
Chemical $1,130,026 28 $40,358 
    

 
 
 
The third highest cost per injury of all industries was Construction (see table 8 above). It 

led in the highest total cost of all injuries in that seven-year span. The cost is even more 

alarming when viewed in light of the number of injuries in this sector, which are less than 

half of the number of injuries from the manufacturing and service sectors.  The 

compensation cost indicates that injuries involving distribution panels and electrical 

circuits in the construction sector were the most serious and the most prevalent. This is 

the primary reason that injury cost in construction is one of the highest of all industry 

sectors. 

                                                 
43 1995 to 2001 period 
44 Explosions in the chemical industry and accidents involving transformer and distribution panel in the 
steel industry 
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Figure 16 

Injuries by Industry - Ontario 
1995-200146 
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One of ten electrical injuries in the chemical and steel industry is critical. Accidents in 
this industry are potentially serious. 
  
 

ESA accident reports have indicated that the use of multimeters alone was responsible for 

ten serious injuries between the years 2000 to 2002. The injuries with multimeters are 

serious as a result of the environment in which this instrument was actually used. The 

device was used at 600 Volt system. Accidents with high voltage usually result in severe 

injuries. Causes of these accidents were human error and defective equipment.  
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Figure 17 

Type of Injuries by Industry - Ontario 
1995-200147 

 

Type of Injury by  Industry

0%

20%

40%

60%

80%

100%

Manufacturing Service Construction Auto
Machine Wire/transf Hot object Elec current Other

 
 
 

ESA’s accident reports from 1997-2000 indicated injuries when working with 347- volts 

were few but resulted in severe or fatal accidents when they occur. In all cases, the 

workers were electricians and knew they were working with energized lines. The injury 

report did not indicate if the workers were aware of the potential danger when working 

with such a voltage. 

 
Construction injuries indicate that this sector still requires improvement in its electrical 
injury prevention. In particular, work around energized panels and circuits requires 
attention. Accidents involving panels with high voltage are of primary concern. 
 
Multimeter use proves to be one area which needs improvements so that serious injuries 
and the potential of serious injuries are minimized. Human error is the main cause of 
these accidents, although some ESA accident reports indicate that defective products may 
be involved. 
 

Electrical injuries in the workplace have predominantly been to the arm, hand and upper 

limb area, followed by injuries to the respiratory system and multiple injuries to the body. 

Injury to parts-of-body has followed the same profile and injury distribution between 

1995 and 2001 and has been relatively consistent. Data from the WSIB, the MOL or ESA 

did not consistently provide information on the worker’s skill or occupation in electricity. 
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Figure 18 
Occupational Injuries of Electrical Nature - Ontario 

Parts of Body 
1995-200148 
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Machinery has consistently led as the most common cause of electrical-related injuries in 

the workplace from 1996 to 2001.  

 
 
 
3.2. Non-occupational Injuries 
 
For the first time, ESA was able to gain access to non-occupational injury data as a result 

of a working agreement between the Canadian Institute of Health Information (CIHI) and 

ESA. CIHI collects its information from all hospitals in Canada, including Emergency 

Wards and codes its data according to the International Classification of Deceases 

Revision # 9.   CIHI adheres to the Freedom of Information Act guidelines when 

providing public information, ensuring that confidentiality and protection of information 

involving private citizens are maintained. Due to the restrictions, there are limits to what 

ESA can retrieve from CIHI. 

 

Despite having the largest population of all provinces, Ontario’s non-occupational injury 

rate is lower in comparison to its share of population in Canada (see table 9). The 

occupational injury data also shows the same pattern, in which the injury rate is much 

lower in comparison to the size of population. Ontario’s non-occupational injuries have 

decreased from 34 injuries in 1995 to 19 in 1999, almost a 50% drop in five years.  
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Table 9 

Non-Occupational Injuries 
Comparison of Population Size and Injury 

1995-199949 
 

Domestic electrical 
injuries 

# of Injuries 
1995-1999 

% of injuries/  
Canada % of Population 

Alberta 15 2.8% 9% 
British Columbia 37 7.0% 13% 

Ontario 102 19.2% 38% 
Quebec 336 63.2% 25% 

 
 

Figure 19 
Number of Non Occupational Injuries 

Electrical Related 
1995-199950 
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Ontario’s injury rate is in line with the rest of the provinces, with the exception of child 
injuries. Ontario has the highest prevalence of child injuries.  
 
Shock, excluding burns, is the most common non-occupational injury to people in 

Ontario (43%), followed by burns to the wrist and hand area (31%). Other injuries were 

multiple burns to the body and lower body injuries (under 3% each). The balance 

remaining were unspecified injuries. Females accounted for 27% of all non-occupational 

injuries in Ontario. 

 

                                                 
49 Based on CIHI data 
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Injuries to children under ten years old represented more than half of the non-

occupational electrical injuries in Ontario. Figure 20 shows how CIHI divides children 

into two age groups; 0-4 (32% of all injuries) and 5-9 years old (27% of all injuries). 

Boys accounted for 80% of all the injuries to children. Based on the data provided by 

CIHI, Ontario seems to have a higher prevalence of children injuries compared to the 

national average (17% for 1995 to 1999). Of the injuries to children, thirty-eight percent 

of the injuries were shock, excluding burns, and 35% were burns to the wrist area. Other 

injuries were multiple burns to the body or unspecified injuries.  

 

Figure 20 
Non-Occupational Electrical Injuries – Ontario 

1995 - 199951 
 

Non-Occupational Injuries According to Age (Ontario)
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. 
Before arriving at further conclusions, investigation must be conducted on how these 
injuries are reported to CIHI, in order to determine if the reporting method is consistent 
nationally 
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Table 10 
Number of Non-Occupational Electrical Injuries Per Year 

1995-199952 
 

 95 96 97 98 99 
Canada 139 101 100 92 102 
Ontario 34 17 15 15 19 
Quebec 77 58 61 66 60 

British Columbia 8 9 5 5 7 
Alberta 6 1 4 3 1 

 
 
3.3. Fire injuries and damage 
 
The profile of electrical fire injuries is almost identical to that of electrical fire fatalities. 

Misuse of source-ignited equipment was prevalent in the cause of injuries, followed by 

electrical failure. Cooking oil was identified as the object first ignited in fire injuries, 

followed by wiring insulation. Cooking equipment was cited in two-thirds of the cases as 

source of the fire that led to injuries, followed by electrical distribution systems and 

appliances. 

The number of residential electrical fires has decreased by 37% from 1995 to 2000. The 

actual number of residential electrical fires has decreased from 3544 in 1995 to 2236 in 

2000. 

 

Stoves and other cooking related activities are the major source of electrical related fires. 

About 7% of electrical fires are associated with electrical wiring.  Table 11 shows the 

distribution of electrical fires. 
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Table 11 

Electrical Fires - Ontario 
1995 to 200053 

 

Source Percent 
Stoves/cooking equipment 53% 

Vehicles 24% 

Services and distribution 11% 

Heating equipment/dryer 10% 

Circuit wiring 7% 

Attachment cords and extension cord 7% 

Lamp/TV/Radio 5% 

Total* 122% 

 

*total exceeds 100% since more than one source may have been identified as either the 

ignition source or the first object ignited. 

 
Fire injuries have the same profile as fire fatalities. 
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4.0. Conclusions 
 
Electrical fatalities and injuries still represent a small portion of accidental deaths and 

injuries in the province. Overhead contact with powerlines continues to represent a large 

part of electrical fatalities in Ontario, a problem not unique to this province. The United 

States suffers the same problem as well. 

 

With the predominance of electricity in everyday life, electrical related fatalities and 

injuries are not restricted to electrical workers. The number of workplace fatalities and 

injuries is reflective of the population and construction activity. 

 

Powerline fatalities continue to be the number one killer in electrical deaths that are non-

occupational. More than 60% of non-work related accidental deaths caused by electrical 

contact involved powerlines while fifty percent of non-occupational electrical deaths 

involved the use of a ladder. 

 

The predominance of occupational fatalities has been increasing in the past four years in 

Ontario. The rate of occupational fatalities (compared to population) has been increasing 

while a reversing trend is seen nationally. Ladders are involved with 25% of all work-

related electrocutions. The trend is virtually unchanged since last year. 

 

It was difficult to determine worker’s expertise in electrical hazard/electricity due to 

incompleteness of information retrieved. Electricians still represent a third of all 

occupational electrocutions.  

 

All workplace fatalities involving accidental electrical contact involved men. The notable 

absence of female electrocution cases can perhaps be attributed to two factors. One,  the 

predominantly male population in the construction industry, where electrocution was 

most prevalent; and two, the predominance of powerline contact fatalities, where work 

around powerlines is mostly performed by males, which represented at least 50% of all 

electrocution cases in the last three years. Most powerline fatalities were attributed to 

lack of awareness of electrical hazards and poor work procedures. 
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Construction has the highest prevalence of electrocution from all industries. Twenty two 

percent of fatalities in construction were the result of electrocution. United States data 

from an earlier period indicates that they have the same fatality profile as Canada with 

higher prevalence in construction. 

 

Fire fatalities are on a downward trend; residential fires dominate them. Most prevalent 

fires involved cooking, where the victims’ apparel caught on fire, resulting in a fatality. 

Age group of these fatalities is unknown and was not possible to retrieve.  The profile of 

fire fatalities has not changed in the last six years. 

 

Occupational electrical related injuries have not changed in profile since last year. The 

rate of injuries compared to population has steadily been increasing in the last five years 

at a rate of 3% per annum. The manufacturing sector has the most number of electrical 

related injuries while construction continues to have the most severe injuries compared to 

other industries. Accidents involving distribution equipment and panels were more 

dominant in construction than any other industry sector, causing serious injuries and 

driving overall injury cost high. Both steel and chemical sectors have a relatively low 

number of electrical injuries but injury costs illustrate how dangerous both environments 

are when electrical accidents occur.  

 

Accidents involving multimeters continue. A combination of improper procedure and 

defective equipment has led to serious injuries and potentially serious injuries. 

 

 

5.0. Recommendations and Strategies 
 
I. Campaigns and Projects 

a) Powerline fatalities - Hazard awareness campaign with partners in the industry 

ESA is an active participant in the Elecsafe Alliance, an alliance which is currently 

working to profile powerline safety during electrical safety awareness month in 2003.  

ESA supports this initiative given the need for additional awareness associated with 

powerline contacts.  The Elecsafe alliance is developing initiatives targeted at children, 

workers, the rural community and homeowners.  This initiative is supported by:  CSA-
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International, The Construction Safety Association of Ontario, The Electrical Contractors 

Association of Ontario, Electrofederation Canada, the Electrical Safety Authority, the 

Electricity Distributor's Association, Hydro One, Ontario Power Generation. 

 

b) Investigate a partnerships with all SWAs, Union and Contractors’ associations and the 

Utility industry to reduce occupational injuries related to the use of multimeters and 

working with 347 Volts system 

 

i) reduction of multimeter injuries - Accidents with multimeters have caused 

either serious or potentially serious injuries. There are two main causes of the 

accident: improper procedure and defective equipment. ESA must alert both 

manufacturers and users of the danger of using either a defective multimeter, 

or improperly using a multimeter.  

ii) working with 347 Volts – awareness training when working with 347 Volts 

must be increased. Working with 347 Volts in most situations is deemed 

unsafe by the Occupational Health and Safety Act and Regulations. 

 

c) Fire fatalities – explore with the OFM, manufacturers and standards development 

organizations opportunities to reduce fatalities initiated by cooking appliances. 

Sixty percent of fire fatalities were the result of cooking or misuse of cooking appliances. 

Manufacturers of appliances have inserted safety features such as automatic shut-offs to 

irons and kettles to prevent fires and damage to clothing. ESA will explore opportunities 

with the OFM, appliance manufacturers and standards development organizations to 

reduce this type of fire fatality. 

 

d) Investigate the nature and root cause of injuries to children 

Half of Ontario’s non-occupational injuries involved children. ESA will explore a joint 

venture with provincial or federal organizations concerned with child safety to gather 

more information that could lead to the root cause of these injuries. 

 

II. Data Gathering Initiatives 
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a) Standard reporting fields 

As much as ESA is receiving data from various agencies and now knows the type and 

quantity of electrical injuries, vital information is still missing. As a result, ESA cannot 

move further to pinpoint the root cause of the accidents. ESA already has a working 

agreement with the OFM, the Coroner’s Office and soon, the MOL on accident data 

sharing. The next step in these agreements is to arrive at an agreeable information 

collection and reporting format which would help each agency in reducing their fatality 

and injury count. 

 

b) More detail in injury information 

More in-depth information on accidents is required. For example, both CIHI and WSIB 

records indicate high percent of injuries to men and boys. Boys’ electrical injuries 

outnumbered girls’ 4 to 1 and workplace fatalities by electrical nature all involved men. 

What factors contribute to such statistics? How can we use this information to move 

forward and improve on accident prevention? ESA will explore opportunities to gather 

more information about the nature and cause of these incidents in order to identify 

possible prevention strategies. If possible, ESA will seek more information from CIHI, 

directly from hospitals and from other safety organizations. 

 

c) Continued Study of Coroner’s Reports 

In 2002, ESA entered into an agreement with the Office of the Chief Coroner to access 

electrical deaths in Ontario. Currently, ESA has reviewed fatalities from 1999 and 2000. 

These reviews prove to be beneficial in that they provide additional information on the 

root cause. ESA will expand its review of past fatality cases and inquests to gain a better 

understanding of the cause of the electrical fatalities.  
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Glossary 
Accident – An undesired or unplanned event, resulting in property damage, injury or a 

fatality. 

AFI – Application For Inspection, an application for performing electrical installation 

that requires inspection, as defined by the Ontario Electrical Safety Code. 

CIHI – Canadian Institute of Health Information, a subsidiary of Health Canada, a not-

for-profit organization responsible for collecting all health information across Canada. 

Cost of Injury – Cost of injury as calculated by the WSIB in compensation, medical aid 

and pension. 

CSAO – Construction Safety Association of Ontario, an accident prevention advisory 

organization, funded by the WSIB,  serving the construction sector. 

Electrician – A worker whose occupation is identified as working primarily with 

electricity. 

Electrocution – an accidental death, caused by contact with electricity. 

Fatality – an injury resulting in a death. 

Human error- An inappropriate or undesired human decision or behaviour that reduces. 

or has the potential to reduce the safety or system performance.  

LTI- Lost Time Injury, a term defined by the WSIB for an occupational injury that 

resulted in a worker missing more than one shift of work. 

MOL – Ministry of Labour of Ontario. 

NIOSH – National Institute of Occupational Safety and Health, a government 

organization of the United States, whose primary function is to study injuries for the 

purpose of accident prevention.  

Non-Occupational injuries – Injuries occurring in other than workplace. 

NWIS – National Work Injury Statistics Program, an organization that serves as a 

repository of all occupational injuries in Canada. 

Occupational Injury – an injury occurring in a workplace. 

OFM – The Office of Fire Marshal, a provincial organization responsible for the 

prevention of fires in Ontario. 

Powerline – Electrical cable or wire, used to transmit electrical energy. 

WSIB –Workplace Safety Insurance Board, an organization responsible for 

compensation of workplace injuries. 
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