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Who Is Getting Hurt? The  
Characteristic Of A 
Workplace Electrical Fatality
Brett Brenner – Electrical Safety Foundation International

Daniel Majano – Electrical Safety Foundation International

Learning Objectives 

1. Determine what occupations are at risk of electrical incidents
2. Understand the human factor involved in electrical fatalities 
3. Determine the causes of electrical occupation fatalities

4. Understand the importance of general electrical workplace safety 
in non‐electrical occupations
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Electrical Fatality Trends: 
2011 ‐ 2020

Data Sources

Occupational Safety and Health Administration 
Accident Investigation Summaries (OSHA 170 form)
Fatality and Catastrophe Investigation Summaries are developed after 
OSHA conducts an inspection in response to a fatality or catastrophe. 
The summaries provide a complete description of the incident, 
generally including events leading to the incident and causal factors. It 
must have resulted from a traumatic injury.

• Summaries must undergo a process for screening personal 
information and adding keywords that may cause some additional 
delay in posting.
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Data Sources

Bureau of Labor Statistics: Census of Fatal Occupational Injuries (CFOI)
“The Census of Fatal Occupational Injuries is the most complete count of 
fatal work injuries in the United States. A workplace fatality must meet the 
following criteria to be included in the CFOI:

• It must have resulted from a traumatic injury;

• The incident that led to the death must have occurred in the United 
States, its territories, or its territorial waters or airspace; 

• It must be related to work.”

Workplace Fatalities and 
Injuries

Occupational Safety and Health Administration, 
2011 - 2020
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OSHA Reported Workplace Fatalities 2011 ‐ 2020

All Workplace Deaths Electrical Workplace Deaths

OSHA Workplace Fatalities 2011 ‐ 2020

Summary:

• 37,455 workplace fatalities reported by OSHA between 2011 – 2020

• 1,090 (3%) were caused by contact with or exposure to electricity

• 340 (31%) fatalities were in electrical occupations

• 750 (69%) fatalities were in non‐electrical occupations

• 411 (38%) fatalities were caused by contact with overhead power lines
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Electrical Workplace Deaths Linear (Electrical Workplace Deaths)
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OSHA TABLE S‐4. TYPICAL OCCUPATIONAL CATEGORIES OF EMPLOYEES FACING A 
HIGHER‐THAN‐NORMAL RISK OF ELECTRICAL ACCIDENT

Blue‐collar supervisors Material handling equipment operators

Electrical and electronic engineers Mechanics and repairers

Electrical and electronic equipment assemblers Painters

Electrical and electronic technicians Riggers and roustabouts

Electricians Stationary engineers

Industrial machine operators Welders

OSHA states that all workers in the occupations in this table, with the exceptions of 
electricians and welders, “do not need to be trained [in electrical safety] if their work or the 
work of those they supervise does not bring them or the employees they supervise close 
enough to exposed parts of electric circuits operating at 50 volts or more to ground for a 
hazard to exist.” 

OCCUPATIONS WITH 10 OR MORE ELECTRICAL FATALITIES: 2011 ‐ 2020
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Electricians

Construction laborers

Laborers, except construction

Electrical power installers and repairers

Tree trimming occupations

Occupation not reported

Electricians' apprentices

Painters, construction and maintenance

Heating, air conditioning, and refrig. mechanics

Roofers

Electrical and electronic engineers

Truck drivers, heavy

Installers and repairers

Machinery maintenance occupations

Telecomm: Line installers and repairers

Carpenters

Technicians, n.e.c.

Welders and cutters

Construction trades, n.e.c.

Electrical and electronic technicians

Helpers, construction trades

Plumber, pipefitter and steamfiter apprentices
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Task Assigned During Fatality, Electrical Occupations 2011 ‐ 2020

Occupation Regularly Assigned 
Task

Task Not Regularly 
Assigned

Electricians 53% 46%

Electrical power installers and repairers 58% 42%

Electricians' apprentices 56% 44%

Electrical and electronic engineers 52% 48%

Electrical and electronic technicians 30% 70%

Supervisors; electricians & power transmission installers 88% 22%

Electrical and electronic equipment assemblers 60% 40%

Electronic repairers, communications. & industrial equipment 80% 20%

OSHA Workplace Fatalities 2011 ‐ 2020

Human Factor Leading To Electrical Fatality, Electrical Occupations, As Reported To OSHA, 2011 ‐ 2020

Human Factor Pct. Of Fatalities

Other 28.5%
Misjudgment of A Hazardous Situation 27.3%
Lockout / Tagout Procedure Malfunction 13.7%
Insufficient / Lack of Protective Work Clothing / Equipment 9.6%
Equipment Inappropriate for Operation 3.5%
Malfunction in Securing / Warning Operation 3.5%
Insufficient / Lack of Written Work Practice Program 2.9%
Material-Handling Procedure Inappropriate 2.9%
Safety Devices Removed / Inoperable 2.6%
Insufficient / Lack of Engineering Controls 2.3%
Position Inappropriate for Task 1.7%
Perception Malfunction Related to Task-Environment 0.58%
Defective Equipment in Use 0.3%
Distracting Actions by Others 0.3%

OSHA Workplace Fatalities 2011 ‐ 2020
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For better context of the human factor involved in the injury, the authors 
reviewed the narrative provided for every electrical occupation electrical fatality 

and applied one or more of the following four categories.

Human Factor Description Human Factor Description 

Lockout / Tagout 
Failure or Safety 
Controls Removed

The fatal injury narrative 
mentions the removal of 
safety devices or a failure of 
a lockout / tagout 
procedure.

Lack of Personal 
Protective 
Equipment

The narrative mentions 
the lack of personal 
protective equipment 
when the fatal injury 
occurred.

Working on or near 
energized conductors / 
energized parts 
(excludes overhead 
power lines)

The fatal injury occurred 
due to contact with 
energized conductors or 
equipment. This can be 
from the equipment being 
worked on or nearby 
equipment or wires.

Contact with 
Overhead Power 
Lines

The fatal injury 
occurred from contact 
with overhead power 
lines. Excludes contact 
with other energized 
equipment or wires. 

Human Factor Assigned To Electrical Occupation Fatality

Working on or Near 
Energized 

Conductors / Parts

Contact w/ 
Overhead Power 

Lines
Lockout / Tagout 

Failure Lack of PPE

Electricians 156 11 21 15

Electrical Power Installers / 
Repairers

39 38 10 7

Electricians’ Apprentices 29 4 3 1

Electrical & Electronic Engineers 18 3 4 3

Electrical & Electronic Technicians 10 ‐ ‐ ‐

Supervisors (Electricians & Power 
Transm. Installers)

8 3 1 1

Electrical & Electronic Equipment 
Assemblers

5 3 1 1

Electronic Repairers, Comms. & 
Indus. Equip.

5 ‐ 1 1

15
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Human Factor Assigned To Electrical Occupation Fatality

Human Factor Total Fatalities

Working on or Near Energized Conductors / Parts 270

Contact w/ Overhead Power Lines 62

Lockout / Tagout Failure 41

Lack of PPE 29

OSHA Workplace Fatalities 2011 ‐ 2020
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Electrical Occupation
Percent of Electrical 
Occupation Fatalities

(340 cases)
Fatalities

Percentage of All 
Occupation Fatalities 

(1090 cases)

Electricians 52% 177 11%

Electrical power installers 
and repairers

23% 79 7%

Electricians' apprentices 10% 34 3%

Electrical and electronic 
engineers

6% 21 2%

Electrical and electronic 
technicians

3% 10 1%

Supervisors; electricians 
& power transm. install.

3% 9 1%

OSHA Workplace Fatalities 2011 ‐ 2020

Non‐Electrical Occupations With 10 Or More Electrical Fatalities: 2011 ‐ 2020

Occupation Fatalities Occupation Fatalities

Construction laborers 115
Machinery maintenance 
occupations

18

Laborers, except construction 109
Telecomm: Line installers 
and repairers

17

Tree trimming occupations 76 Carpenters 15

Painters, construction and 
maintenance

28
Technicians (not elsewhere 
classified)

13

Heating, air conditioning, and 
refrig. mechanics

27
Construction trades (not 
elsewhere classified)

12

Roofers 25 Welders and cutters 12

Installers and repairers 19
Plumber, pipefitter and 
steamfitter apprentices

10

Truck drivers, heavy 19 Helpers, construction trades 10
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Non‐Electrical Occupation Workplace Fatalities 2011 ‐ 2020

Task Assigned During Fatality, Select Non‐Electrical Occupations 2011 ‐ 2020

Occupation Regularly 
Assigned Task

Task Not Regularly 
Assigned

Construction laborers 35% 65%

Laborers, except construction 49% 51%

Tree trimming occupations 42% 58%

Painters, construction and maintenance 57% 43%

Heating, air conditioning, and refrig. mechanics 60% 40%

Roofers 48% 52%

Installers and repairers 47% 53%

TOTAL (All Non‐Electrical Occupations) 48% 52%

Human Factor Leading To Electrical Fatality, Non‐Electrical Occupations, As 
Reported To OSHA, 2011 ‐ 2020

Human Factor Pct. Of Fatalities

Misjudgment of A Hazardous Situation 38%
Other 29%
Position Inappropriate for Task 7%
Equipment Inappropriate for Operation 5%
Insufficient / Lack of Written Work Practice Program 4%
Lockout / Tagout Procedure Malfunction 3%
Insufficient / Lack of Protective Work Clothing / Equipment 3%
Material-Handling Procedure Inappropriate 3%
Malfunction in Securing / Warning Operation 2%
Safety Devices Removed / Inoperable 2%
Insufficient / Lack of Engineering Controls 2%
Perception Malfunction Related to Task-Environment 1%
Defective Equipment in Use 1%

Non‐Electrical Occupation Workplace Fatalities 2011 ‐ 2020
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Overhead Power Line 
Fatalities

Occupational Safety and Health Administration, 
2011 - 2020
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Overhead Power Line Workplace Fatalities 2011 ‐ 2020

Overhead 
Power Line 
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38%

All Other 
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Occupations with 10 or more Overhead Power Line Fatalities: 2011 ‐ 2020

Occupation Fatalities

Construction Laborers 66

Tree Trimming Occupations 57

Laborers, Except Construction 45

Electrical Power Installers and Repairers 40

Painters, Construction and Maintenance 21

Truck Drivers, Heavy 17

Telecomm: Line Installers and Repairers 16

Roofers 14

Electricians 11

Overhead Power Line Workplace Fatalities 2011 ‐ 2020

Overhead Power Line Fatalities: 2011 ‐ 2020

Electrical 
Occupations, 

14%

Non‐Electrical 
Occupations, 

86%

Overhead Power Line Workplace Fatalities 2011 ‐ 2020
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Task Assigned, Overhead Power Line Fatalities, Select Occupations

Occupation Task Regularly 
Assigned

Task Not Regularly 
Assigned 

Construction Laborers 20 46

Tree Trimming Occupations 21 36

Laborers, Except Construction 23 22

Electrical Power Installers and Repairers 21 19

Painters, Construction and Maintenance 10 11

Truck Drivers, Heavy 6 11

Telecomm: Line Installers and Repairers 10 6

Roofers 7 7

Electricians 5 6

All Occupations 188 (46%) 223 (54%)

Overhead Power Line Workplace Fatalities 2011 ‐ 2020
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Where Electrical 
Fatalities Occur

Occupational Safety and Health Administration, 
2011 - 2020
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Where Electrical Fatalities Occur: 2011 ‐ 2020

Top 10 U.S. State Electrical Fatalities Occurred and BLS Workforce Size

State Percentage of Electrical 
Fatalities

BLS Workforce Size by Ranking 
(2021)

Texas 16% 2 (9% of workforce)

Florida 11% 3 (6% of workforce)

California 7% 1 (12% of workforce)

Pennsylvania 4% 5 (4% of workforce)

Illinois 4% 6 (4% of workforce)

Georgia 4% 8 (4% of workforce)

New York 3% 4 (6% of workforce)

Oklahoma 3% 28 (1% of workforce)

Ohio 3% 7 (4% of workforce)

Virginia 3% 12 (3% of workforce)

Bureau of Labor Statistics
Workplace Fatalities 

2011 - 2020
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• There were 126 electrical fatalities in 2020. A 24% decrease over 2019 and 
the lowest number of electrical fatalities recorded (recording started in 
2003).

• There was a 10% drop in total hours worked in the United States in 
2020.

• Contact with / exposure to electric current accounted for 2.6% of all 
fatalities in 2020. This is a 19% drop from 2019 and a return to 2017 levels. 

• Electrical fatality rates were 0.09 fatalities per 100,000 workers (22% drop 
from 2019) in 2020. The rate for all fatalities was 3.5 per 100,000 workers 
in 2020, slightly above the 2019 rate.

BLS Workplace Fatalities 2011 ‐ 2020

• The mining industry had the highest rate of fatal electrical injuries (0.8 / 100,000) 
followed by the construction industry (0.6 / 100,000) in 2020. All industries had 0.1 
fatalities per 100,000 workers. 

• In 2020, 5.3% of all electrical incidents were fatal.

• The number of electrical fatalities varied between ages:

• 7% of electrical fatalities occurred in workers aged 20 – 24

• 33% of electrical fatalities occurred in workers aged 25 – 34

• 21% of electrical fatalities occurred in workers aged 34 – 44

• 18% of electrical fatalities occurred in workers aged 45 – 54

• 17% of electrical fatalities occurred in workers aged 55 – 64

BLS Workplace Fatalities 2011 ‐ 2020
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• Hispanic or Latino workers accounted for 40% of electrical fatalities, a 24% increase 
over 2019. Hispanic or Latino workers account for 18% of the workforce.

• “Constructing, Repairing, Cleaning” accounted for the leading worker activity for 
electrical fatalities at 64%. “Using or Operating Tools, Machinery” accounted for 22% of 
electrical fatalities.

• 33% of all electrical fatalities occurred at a private residence. Industrial places and 
premises accounted for another 31% of fatalities. Streets and highway accounted for 
13%, public buildings accounted for 8%, and farm for 7%.

BLS Workplace Fatalities 2011 ‐ 2020

• Occupations involved in electrical fatalities:

• Construction and Extraction Occupations: 44%
• Installation, Maintenance, and Repair Occupations: 20%

• Building and Grounds Cleaning and Maintenance Occupations: 13%

• Transportations and Material Moving Occupations: 6%

• Management Occupations: 5%

• Farming, Fishing, and Forestry Occupations: 3%

• Private industry accounted for 154 (94%) of the electrical fatalities. 

BLS Workplace Fatalities 2011 ‐ 2020

39

40



5/31/2022

21

2,390 
2,650 

2,950 

2,620 

2,540 

2,490 

2,620 

1,890 

2,250 

1,700 

2,090 
1,850 

2,480 

1,640

2,210

1,560

1,900

2,220

0

500

1,000

1,500

2,000

2,500

3,000

3,500

Number of Nonfatal Electrical Injuries. Private Industry 2003 ‐ 2020

BLS Workplace Fatalities 2011 ‐ 2020

2,250
1,700

2,090 1,850

2,480

1,640

2,210

1,560
1,900

2,220

 240,000

 250,000

 260,000

 270,000

 280,000

 290,000

 300,000

500

1000

1500

2000

2500

3000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

H
o
u
rs
 W

o
rk
e
d
 (
M
ill
io
n
s)

El
e
ct
ri
ca
l I
n
ju
ri
e
s

Electrical Injuries vs. Total Hours Worked, All Ownerships, 

Electrical Injuries All Ownerships Hours Worked

BLS Workplace Fatalities 2011 ‐ 2020

41

42



5/31/2022

22

BLS Workplace Injuries 2011 ‐ 2020Median Number of Days Away from Work for Nonfatal Electrical injuries, by Event, Private Industry, 2011 ‐ 2020

Event or Exposure 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Exposure to Electricity 6 4 16 4 5 5 10 4 9 3

Direct Exposure to Electricity 12 4 35 10 5 7 4 4 9 2

Direct Exposure to Electricity, 
220 Volts or less

6 4 3 9 5 2 4 4 4 3

Direct Exposure to Electricity, 
Greater than 220 Volts

45 2 24 10 2 22 12 7 29 7

Indirect Exposure to Electricity 5 5 3 1 20 5 4 2 10 5

Indirect Exposure to Electricity, 
220 Volts or Less

2 9 2 1 5 5 4 2 17 5

Indirect Exposure to Electricity, 
Greater than 220 Volts

5 6 63 10 49 2 20 22 3 ‐

• There were 2,220 nonfatal electrical injuries involving days away from work. This was a 
17% increase over 2019 and a return to the same levels as 2017. 

• 0.19% of all nonfatal injuries resulting in days away from work could be attributed to 
electricity during 2020. In 2019, 0.21% could be attributed to electricity. A total of 
1,176,340 workplace injuries occurred in 2020. Of these cases, 33.2% (390,020 cases) 
were categorized as other diseases due to viruses not elsewhere classified, which 
includes reported COVID‐19‐pandemic related illnesses.

• 13% of electrical injuries occurred in Hispanic or Latino workers, compared to 40% of 
fatalities.

BLS Workplace Fatalities 2011 ‐ 2020
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• 65% of injuries occurred in service‐providing industries while 35% occurred in 
good‐producing industries.

• Age of worker involved in nonfatal electrical injury:
• 16 – 19 years old: 2%
• 20 – 24 years old: 22%
• 25 – 34 years old: 24%
• 35 – 44 years old: 22%
• 45 – 54 years old: 16%
• 55 – 64 years old: 7%
• 65 years and over:  1%

BLS Workplace Fatalities 2011 ‐ 2020

• Occupation of worker involved in non‐electrical injury:
• Installation, Maintenance, and Repair: 31%

• Service: 25%
• Construction and Extraction: 21%
• Production: 11%
• Transportations and Material Moving: 5%

• Management, Business, Financial: 2%

• Sales and Related: 1%
• Healthcare Practitioners and Technical: 1%
• Computer, Engineering and Science: 1%

• Office and Administrative Support: 1%

BLS Workplace Fatalities 2011 ‐ 2020
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Length of service with employer when injury occurred:

• Less than 3 months: 26%

• 3 months to 11 months: 10%

• 1 year to 5 years: 32%

• More than 5 years: 31%

Days when nonfatal electrical injury occurred:

• Sunday: 3%

• Monday: 11%

• Tuesday: 33%

• Wednesday: 14%

• Thursday: 27%

• Friday: 4%

• Saturday: 8%

Hours worked when injury occurred:

• Less than 1 hour: 2%

• 1 ‐ 2 hours: 9%

• 2 ‐ 4 hours: 15%

• 4 ‐ 6 hours: 32%

• 6 ‐ 8 hours: 10%

• 8 ‐ 10 hours: 4%

• 10 – 12 hours: 1%

• Not reported: 27%

BLS Workplace Fatalities 2011 ‐ 2020

National Electrical 
Safety Month 2021
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Conclusions
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• 69% of electrical fatalities occurred in non‐electrical occupations

• Hispanic or Latino workers accounted for 40% of electrical fatalities

• Working on or near energized conductors / energized parts is a leading 
cause of electrical fatalities amongst electrical occupations

• PPE is only mentioned in 8% of all electrical occupation fatalities

• Contact with overhead power lines continues to be one of the leading 
causes of electrical fatalities for both electrical and non‐electrical 
occupations 

• 86% of overhead power line contact fatalities occurred in non‐electrical 
occupations

Conclusions

• The number of electrical fatalities corresponds with the size of the workforce and 
population of each state, with a few exceptions.

• California, New York, and Ohio, with fewer electrical fatalities than their 
workforce size and population, and Texas, Florida, and Oklahoma, which have 
more fatalities than their workforce size.

• A greater emphasis needs to be placed on educating non‐electrical occupations 
on the dangers of working around electricity and ensuring that all electrical 
work is completed by electrical occupations. For electrical occupations, 
complacency needs to be combated to prevent electrical fatalities. 

Conclusions
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• Electricity effects everyone
• Include all workers in electrical safety training

• Non‐electrical workers should have their own electrical safety training
• Ensure all workers in all trades understand warning and hazard 
signage

• Educate non‐electrical workers on restricted area access 

• Electrical work should only be completed by electrical workers

• Empower qualified workers to warn other trades and employees of 
potential electrical hazards on the job site, it is OUR responsibility

Conclusions

Brett Brenner
Brett.Brenner@esfi.org

Daniel Majano
Daniel.Majano@esfi.org

Thank You!
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Complete the Online Evaluation

57


