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ABSTRACT

Background: This study aimed to determine the incidence of occupational accidents among male workers in an electric
power distribution company and to analyze the contributing factors. Methods: This prospective cohort study was conducted
on 158 male workers from an electricity distribution company in Istanbul (Turkey) between October 2014 and June 2015
in two phases. In the first phase, the data were collected with the face-to-face interviews based on a questionnaire related to
the occupational accidents and working conditions in the past year. Then, each worker was followed-up for four months for
the occupational accident incidence. The data were analyzed using SPSS software. The degree and magnitude of association
between dependent and independent variables were determined by Phi (®) and Cramer's V coefficient. Results: The
incidence rate of self-reported occupational accidents was 47.5% in the past year. The incidence was found to be higher for
those aged over 41 (51.7%, p=0.02), work in lighting and overhead line units (71.0% and 47.2%, p=0.04), have
occupational disease (66.7%, p=0.01), and have witnessed any occupational accident in the electricity sector (66.1%,
p<0.001). The incidence rate was moderately associated with the working unit (Cramer’sV=0.25), witnessing any
occupational accident (©=0.29), and occupational disease (0=0.21). It was higher for those with shift work (52.0%; p=0.29)
and with job insecurity (51.8%, p=0.11). The incidence rate of occupational accidents based on four-month follow-up was
0.53 person-year. The most frequent type of accident was explosion (14.3%), and the majority of the accidents resulted in
injuries (78.6%). Conclusion: The incidence of occupational accidents among male workers in the electricity distribution

company was higher than the national average. The accidents were significantly related to the working conditions.
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Introduction

lectricity distribution is among the sectors of general and transmission-distribution mechanics,
activity under electric power industry. The field operators, and electric power users. L2 Electric
main components of this area of activity are power industry in general and its distribution in
line equipment, overhead line workers, engineers, particular has evolved into an ever expanding sector
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employing huge number of workers all around the

world. **

For example, 393.110 workers were
employed in electric power generation, transmission
and distribution industry in 2018. * In Turkey, the
total number of employees in 21 electric distribution
companies increased from 26.574 in 2008 to 44.943
in 2016.°

Both electric power industry and electric
distribution inherently have mostly risky activities
laden with various complicated and dangerous
challenges. *® There are many and various hazards
and risks in electric distribution, including the
existence, magnitude and strength of electric current,
risk of explosion, wet, damp, noisy, windy, dusty,
vibrant and high venues of work with risk of fire,
insufficiency protective equipment, subcontracted
work, the use of primitive techniques, etc. Moreover,
breakdown, maintenance and repair workers in this
sector are more prone to hazards and risks associated
with electrical and mechanical issues as well as
altitude and climate change. *'* For all these
reasons, electric power generation and distribution in
Turkey is regarded as “very dangerous”; while
maintenance and repair of the counters in
distribution and the rest of activities are classified as
“dangerous” and “very dangerous”, respectively. °

Such circumstances and conditions constitute the
most serious threats for the workers’ life, health and
well-being, paving the way for occupational
accidents. *'*" The prevalence of occupational
accident among workers in electric power industry is
47% in Iceland, 5% in Denmark, 36% in Norway,
1% in Sweden, and 11% in Finland.lSThirty percent
of the workers among the total occupational
accidents in electricity in the world and 78.5%
of those in Greece are in electric distribution
industry. *'” The prevalence of occupational accident
for workers in an electric distribution company is
33.3% in Iran. ’ In Turkey, the prevalence in
electricity, gas, steam, water and sewage industry
almost doubled in 2018 to reach 0.8% from 0.48%

in 2009-2012. ***' The official figures by Turkish
Statistical Institute (TSI) report 5.2% in 2007-2013.”
The prevalence of occupational accident in electric
distribution in 2016 was 0.05% in Turkey °, 10.3%
in Konya province *, and 6.5% in Ankara province'.
Indeed, all these available figures about occupational
accidents could be regarded as the tip of the iceberg.
This is simply because of the recently increasing but
yet limited number of research on the morbidity of
the occupational accidents for workers in electric
distribution all over the world, including Turkey.
Moreover, the occupational accidents facing these
workers have not been officially registered sufficiently
and systematically at national and international
levels. 3, 16, 24-26

Even though the frequency of occupational
accidents in electric power industry and electrical
distribution sector are at lower levels, a considerable
part of those accidents are dangerous and mostly
result in severe or fatal injuries. "P%'*71%%%27 For
instance, in the USA, 7% of the deaths caused by
electric shocks were the maintenance workers in
electricity sector. ' In Turkey, half of the
occupational accidents in electricity generation,
transmission and distribution systems between 2011
and 2012 resulted in either fatal or severe injuries,
which is ten times higher than the prevalence of
overall occupational accidents. 2 Moreover, the
occupational accidents in electric sector end up in
disabilities, incapacity, and longer duration of work
loss in many countries. '"'*'*%*

Occupational accidents are due to a combination
of different  work-related  factors. Working
conditions, including type of employment, shift
work, job security, overtime work, workload,
0-8.141619242630 o ork  environment, insufficiency of
personal protective and mechanical equipment, and
inadequate safe work procedures were all found to

57,19 Unfortunately,

cause occupational accidents.
there are limited studies both in Turkey and in rest

of the world on the occupational accident frequency
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for workers in electricity distribution, as well as on its
causes, risk factors, and all associated factors. "% '¢**
Moreover, there is no prospective study in Turkey on
the incidence of occupational accidents and
contributing factors. The aim of this study was to
determine the incidence of occupational accidents
and contributing factors related to individual and
working life factors for male workers in breakdown,

maintenance and repair units of an electricity

distribution company in Istanbul, Turkey.

Methods

This prospective cohort study was conducted as

part of a master’s thesis. *'

Setting

The study was conducted at Bogazici Electricity
Distribution Corporation (BEDAS) which is the
only electricity distribution company in European
side of Istanbul, Turkey. This company was regarded
as the largest electricity consumer in Turkey, serving
almost 4.8 million users covering 12 districts in the
European side of Istanbul by 2016. The company
had a total of 5526 workers where 88% were
subcontracted workers, 12% were permanent/
tenured staff, 2% were either mechanic or
technician. All workers, except for those at pay desks,

office, and Alo 186 call center, were all male.*?

Population and sample

The study population was composed of male
workers at department of breakdown, maintenance
and repair services at BEDAS (N=1000). Within this
department, there are overhead line, lighting,
assembly, underground, and on-duty monitoring
units. The workers were employed for 6 days of the
week under three slots of work shifts per day.

Although the research sampling was initially
planned to be conducted as probability sampling, the
permissions were denied due to the lack of respective
staff at the department receiving applications and the
resign of the workplace doctor. Also, the continuous

strike at BEDAS during the data collection was

1024

among the factors that negatively affected the
participation of the workers to the research. In this
regard, snowball sampling as one of the non-
probability sampling techniques was used for research.

A total of 190 workers were reached, 32 of whom
rejected to participate as either they regarded the
research as unnecessary or they worried about the
reactions from the employer or administrators. As a
result, the research sample consisted of 158 voluntary

male workers who agreed to participate.

Data collection

The data were collected using two semi-structured
questionnaires with closed and open-ended questions
developed on the basis of the literature
surveyed.'>'#161%242833  The  first  questionnaire
consisted of questions about some socio-
demographic characteristics of workers and questions
on working life, including working conditions in the
last year. Moreover, the incidence rate of self-
reported occupational accident was determined in
the past year by this form. The second questionnaire
included questions about the characteristics of the
accidents, the characteristics of the injury because of
occupational  accident and  actual  working
conditions. The incidence rate of occupational
accident based on four-month follow-up was
obtained by this form.

The data were collected by face-to-face interviews
with male workers between October 10, 2014 and
February 25, 2015 within and out of working hours.
After first questionnaire, each worker was provided a
two-page information note on occupational accidents
and individual consents were sought for a four-
month follow-up. During follow-up, the workers
were visited every week at their workplace and in
their social surroundings. Moreover, reminder
messages were sent to their mobiles, email addresses,
and the Facebook page of their union, i.e. Enerji-Sen
(Union for Electricity, Gas, Water and Dam
Workers) for notification in case of occupational

accident. When the worker had an occupational
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accident, the second questionnaire form was used
during the interview organized within the first 24
hours following the accident. Given the time range
of the first interviews, the follow-up was completed
by June 25, 2015.

Statistical analysis

The data were analyzed using Statistical Package
for the Social Sciences (SPSS) (release 21.0) software.
In chi-squared tests, p-values <0.05 were accepted as
statistical significant. The degree and magnitude of
association between dependent and independent
variables were determined by Phi (®) and Cramer's
V coefficient. When analyzing the data, the job title
was categorized as “mechanic”, “technician” and
“worker”, perceived health was aggregated as “good”
and “bad,* job security was categorized as “insecure”
and “secure”,” the severity of the injury was recoded
as “mild” (work loss for less than one day),
“moderate” (work loss for 1-4 days), and severe
(work loss for 5 or more days). '* The incidence rate
of occupational accidents was presented as the
number of workers who had an occupational

accident per 100 person.

Results

Individual and working life characteristics of
workers

The mean age of male workers was 33.04+8.448,
with 41.1% below the age of 30. More than half
(58.7%) had bad perceived health, and 45% had
been diagnosed for any diseases. Around one out of
six workers were in subcontracted employment and
almost one out of three were not unionized.
Moreover, one out of four workers had an
occupational disease and more than half (62.7%) had

witnessed an occupational accident at electricity

sector at least once (Table 1). The majority of them
(73.5%) earned less than 1700 New Turkish Lira
(NTL) monthly when the official minimum wage in
the country was 1201 NTL in 2015. Around one
third (31%) had more than 9 hours unplanned
overtime work per week; while one quarter of the
workers had unplanned overtime work, more than
half (58.2%) had a fast pace of work. Many of them
lacked job security (70.9%) and had not received any
training prior to work (85.4%). Given those
characteristics and working conditions, the majority
of workers (86.7%) stated that they were satisfied
with their current job (Table 2).

The incidence rate of  self-reported
occupational accident and contributing factors in
the past year

The incidence rate of self-reported occupational
accident was 47.5% in the past year. The incidence
rate was higher for those aged 41 and over (51.7%),
for primary school graduates (52.0%), for those with
more than 6 years of experience in this company
(58.7%), for those employed as worker (55.2%) and
hired by subcontractor (60%), as well as for those
working in lighting and overhead line units (71.0%,
47.2%). This rate was also higher for those witnessed
any occupational accident in the electricity sector
(66.1%), with bad perceived health (58.7%) and
with occupational disease (66.7%). It increased with
age which was statistically significant (p=0.02).
Working unit, occupational disease, and witnessing
any occupational accident were statistically
significant for the incidence of occupational
accident, and there was moderate association
between the three independent variables (p=0.040,
p=0.01, p=0.000; Cramer’sV=0.255, ®=0.209,
®=0.288) (Table 1).
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Table 1. Some individual and working life characteristics of workers who reported occupational accident in the past year

Occupational accident
Individual Characteristics Present  Absent Total Test p-value
n (%) n (%) n (%)

Age groups

<30 28(43.1) 37(56.9) 65(41.1)

3040 2500 32(500) 64405 XN 002
>41 15(51.7) 14(48.3) 29(18.4)

Marital status

Married 45(51.1)  43(48.9) 88(55.7) x2=1.072 0.19
Single™* 30(42.9) 40(57.1) 70 (44.3)

Education level™*

Primary/secondary school 13(52.0) 12(48.0) 25(15.8)

High school 17(505) 46(496) 93(seg) X1 03
Associate’s degree 15(37.5) 25(62.5) 40(25.3)

Any disease diagnosed

Yes 66(47.8) 72(52.2) 138(87.3)  x2=0.056 0.81
No 9(45.0) 11(55.0)  20(12.7)

Perceived health

Good 48(42.9)) 64(57.1) 112(70.9) X2=3.280 0.07
Bad 27(58.7 19(41.3)  46(29.1)

Working Life

Total working experience (years)

1-5 13(31.7) 28(68.3)  41(25.9)

6-10 21(65.3) 17(44.7) 38(24.1) X2=6.529 0.16
11-15 16(40.7) 11(59.3) 27 (17.1)

16-20 9(47.4) 10 (52.6) 19(12.0)

>21 16(48.5) 17(51.5)  33(20.9)

Working experience in this company (years)

<1 23(40.4)  34(59.6) 57 (36.1)

15 25455 30(545) 55348 XeOP 018
>6 27(58.7) 19(41.3)  46(29.1)

Job title

Mechanic 48(50.0) 48(50.0) 96(60.8)

Technician 11(33.3) 22(66.7) 33(20.9) X2=3.981 0.6
Worker 16(55.2) 13(44.8) 29(18.3)

Working unit

Overhead line 25(47.2) 28(52.8) 53(33.5)

Lighting 22(71.0)  9(29.0) 31(19.6) éé_nlgrosﬁ 0.04
Assembly 9(33.3) 18(66.7) 27(17.1) 0.255 N ’
On-duty monitoring 11(42.3) 15(57.7)  26(16.5) ’

Underground 8(38.1)) 13(61.9) 21(13.3)

Hiring firm

Primary employer 60(45.1  73(54.9) 133(84.2)  x2=1.870 0.17
Subcontractor 15(60.0) 10(40.0)  25(15.8)

Union membership

No 20(38.5) 32(61.5) 52(32.9) X2=2.522 0.07
Yes 55(51.9) 51(48.1) 106(67.1)

Occupational disease

No s1a8 71582 12207720 o 0o
Yes 24(66.7) 12(33.3) 36(22.8) e

Witness an occupational accident X2=13.111

No 36(36.4) 63(63.6) 99(62.7) =0 288 000
Yes 39(66.1) 20(33.9) 59(37.3) e

TOTAL 75(47.5) 83(52.5) 158(100.0)

*Three of the workers who are widowed or divorced are included in the single category.

** The primary and secondary school graduates are aggregated. Moreover, five of the workers who are literate but
lacking degree are also included in the primary and secondary level group because they had three years of formal primary
education befare they quit.
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Table 2. The characteristics of working conditions of workers who reported occupational accident in the past year

Occupational accident

Working Conditions Present Absent Total Test p-value
n (%) n{%) n{%)

Monthly income (NTL)
<1600 20 (46.5) 23(53.5) 43(27.2) x2=1.203 0.54
1600-1700 45(50.6) 44.(49.4) 89(56.3)
Unplanned weekly overtime work (hours)
<2 13(52.0) 12 (48.0) 25(15.8)
3-4 14 (53.8) 12 (46.2) 26 (16.5)
5.6 14483) 15(517) 29(184 X249 0.29
7-8 13(46.4) 15(53.6) 28(17.7)
>9 21 (42.0) 29 (58.0) 50(31.6)
Pace of work
Fast 52(56.5) 40 (43.5) 92 (58.2) )g:ézzgg 0.007
Neither fast nor slow 23(31.3) 43(34.7) 66 (41.8) e
Any break during work
Yes 37(44.0) 47 (56.0 84 (53.2) X2=0.842 0.36
No 38(51.4) 36 (48.6 74 (46.8)
Less workers for responding breakdowns
Never 10(25.6) 29(74.4) 39(24.7)
Occasionally 55(534)  48(466) 103(52)  Xo10-3%4 000G
Frequently 10(62.5) 6 (37.5) 16 (10.1)
Job security
Insecure 58(51.8) 54 (48.2) 112 (70.9) X2=2.876 0.11
Secure 17(36.9) 29 (40.1) 46 (29.1)
Willingness to change work
Yes 33(37.9) 54 (62.1) 87 (55.1) X2=7.062 0.006
No 42 (59.2) 29 (40.8) 71(44.9) ®=0.207 '
Training prior to work
Yes 60 (44.4) 75 (55.6) 135 (85.4) X2=3.401 0.06
No 15(65.2) 8(34.8) 23(14.6)
Training during work
Yes 65 (45.5) 78 (54.5) 143 (90.5) X2=2.450 0.098
No 10(66.7) 5(33.3) 15(9.5)
Job satisfaction
Yes 60 (43.8) 77 (56.2) 137 (86.7) X2=5.576 0.016
No 15(71.4) 6(28.6) 21(13.3) ®=0.185
TOTAL 75 (47.5) 83(52.5)  158(100.0)

The incidence rate of occupational accident was
higher for those with unplanned weekly overtime
work for 3-4 hours (53.8%, p=0.292), and those
with job insecurity (51.8%, p=0.115). Besides, this
rate was approximately two times higher for those
working at fast pace (56.5%, p=0.007), those
unwilling to change work (59.2%, p=0.006), and
those unsatisfied with their current job (71.4%,
p=0.016) than others. It occurred more frequently
when less than three workers responded to
breakdowns (p=0.006). There was a weak positive
association between occupational accident and

variables of pace of work (9=0.209), willingness to

change work (®=0.207), and job satisfaction
(®=0.185) (Table 2).

The incidence of occupational accident based on
four-month follow-up period was 0.53 person-year
(estimated 53% annually). The first occupational
accident happened on the 9" day of the follow-up
period (on October 19, 2014). Only three of the
workers among 28 experiencing occupational
accident were exposed to the accident twice. One
third of the occupational accidents happened in
November (32.1%), almost half on Mondays and
Fridays (42.8%). The most frequent type of accident

was explosion (14.3%) and violence by the user
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(14.3%). Majority of the accidents resulted in
injuries (78.6%) and about half of the injuries (45.4)
were severe. None of the workers were hospitalized
or dead due to the accidents (Table 3).

The majority of the workers experiencing
occupational accident were in 26-41 age group
(67.9%), married (64.3%), and high school graduate
(71.4%), were not exposed to occupational accident
before (67.9%) and with 1-5 years of work
experience in this company (50%). Most of them
were employed at overhead line and lighting units
(50% and 21.4%, respectively). The accidents
happened mostly at substation building (21.4%) and
during the morning work shift period (57.1%). The

incidence rate of occupational accidents was higher
for those with bad perceived health (67.9%), with
fast pace of work (64.3%), those insecurely
employed (75%), and those unsatisfied with current
job (85.7%) (Table 4).

The three most frequent factors causing
occupational accidents were insufficient personal
protective equipment (37.8%), substation (12.2%),
and lack of machinery-equipment-gear (8.1%)
(Figure 1). Among all actions, the first three actions
causing accidents were climbing on the electric pylon
(15.4%), adverse weather conditions (12.8%) and
cable stretching, cutting and laying (10.3%)

(Figure 2).

Table 3. Some characteristics of occupational accidents in the four-month follow-up (n=28)

Characteristics of occupational accidents n(%) Characteristics of occupational accidents n(%)
Month of the accident Type of the accident

January 2(7.1)  Explosion 4(14.3)
February 6(21.4)  Verbal and physical violence by the user 4(14.3)
March 1(3.6)  Bumnt 3(10.7)
October 5(17.9)  Hit by or crash into an object 3(10.7)
November 9(32.1)  Cut by an abject 33(10.7)
December 5(17.9)  Falling 2(7.1)
Day of the accident Other* 9(32.1)
Monday 6(21.4)  Injury due to accident
Tuesday 1(3.6)  Yes 22 (78.6)
Wednesday 3(10.7)  No 6(21.4)
Thursday 5(17.9)  Type of the injury due to accident (n=22)
Friday 6(21.4)  Bumn 6(27.2)
Saturday 4(14.3) Graze 4(18.2)
Sunday 3(10.7)  Fracture 3(13.6)
Time of the accident Surface cut 2(9.1)
10:00-10:15 3(10.7)  Other** 7(31.9)
11:15-12:20 3(10.7)  Injured body part due to accident (n=22)
13:05-13:50 5(17.9) Hand 4(18.2)
14:00-16:35 8(28.6) Fingers 4(18.2)
21:35-22:15 21(7.1) Foot 2(9.1)
01:00-01:40 2(7.1)  Toes 2(9.1)
Other hours 5(17.9)  Other*** 10 (45.4)
Medical registry of the accident Severity of the injury due to accident (n=22)
Yes 13(46.4) Mild 7(31.9)
No 15(53.6) Moderate 5(22.7)
Application to medical institution due to accident Severe 10 (45.4)
Yes 18 (64.3)
No 10(35.7)

*Qther: Slide, traffic accident, intoxication, object in the eye, dog bite, prick of the object, fire, crush.
** Qther: Fracture, prick, object in the eye, crush and soft tissue trauma, bruise and glaze, crush and amputation.
*** Other: Eyebrow-eye, head, eye, arm, hand and foot, arm and wrist, arm-leg-back, thumb, arm and face.
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Table 4. Individual and working life characteristics of occupational accidents in the four-month follow-up (n=28)

n{%) n(%)
Age groups Working experience in this company (years)
18-25 4(14.3) 1-5 14 (50.0)
26-33 11(39.3) 6-10 6(21.4)
34-41 8(28.6) >11 8(28.6)
>42 5(17.9) Work shifts (hours)
Marital status Morning (07%-15%) 16 (57.1)
Married 18(64.3) Afternoon (15%-23%%) 11(39.3)
Single 10(35.7) Night (23%-07%) 11(3.6)
Education level Job title
Literate 1(3.6) Mechanic 19(67.9)
Primary school 2(7.1) Technician 4(14.3)
Junior high school 1(3.6) Worker 3(10.7)
High school 20(71.4) Other** 2(7.1)
Associate’s degree 4(14.3) Pace of work
Prior occupational accident Fast 18 (64.3)
Yes 9(32.1) Neither fast nor slow 10(35.7)
No 19(67.9) Unplanned weekly overtime work (hours)
Working unit <2 11(39.3)
Overhead line 14 (50.0) 3-4 2(7.1)
Lighting 6(21.4) 5-6 1(3.6)
Assembly 3(10.7) 7-8 3(10.7)
Underground 3(10.7) >9 11(39.3)
On-duty monitoring 2(7.1) Witness occupational accident
Site of the accident No 27 (96.4)
Substation building 6(21.4) Yes 1(3.6)
Lighting 5(17.9) Perceived health status
Electric pylon 5(17.9) Bad 19 (67.9)
Substation pylon 3(10.7) Good 9(32.1)
Underground cable 3(10.7) Job satisfaction
Other* 6(21.4) Yes 5(14.3)
Job security No 24 (85.7)
Insecure 21(75.0)
Secure 7 (25.0)

*Qther: Breakdown area, traffic, user, fuse switch (circuit breaker)
** Other: headworker, team leader

Other (nail, knife, stone and lader) M 6.8

Factor causing occupational accident

Bar cast

Electric pylon

Pressure by employer and coworkers

Insufficient lightand lamp
Iron and Iron dust

Dog

User

Wind

Cables

Health problems of the workers

Lack of machinery-equipment-gear

Substation

Insufficient personel protective equipment

0,

—. 378

o

10,0 20,0 30,0 40,0 50,0
Response (%)

Figure 1. Factors causing occupational accidents (based on four-month follow-up)
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Actions causing occupational accidents

0,0

Other NN 7,7
Car crash of the repairunit I 5,1

Losing balance on the ladder NN 7,7

Attact by the dogs N 7,7

Being late for the breakdown reported I 7,7

Cablo streching, cutting and laying NN 10,3
Unfavourable whethar conditions I 12,8
Climbing on the electric pylon GGG 15,4
Climbing up/down, kick starting to substation I 05,6

5,0 10,0 15,0 20,0 25,0 30,0

Response %

Figure 2. Actions causing occupational accidents (based on four-month follow-up)

Discussion

This study suggested similar results with the other
studies in Turkey and some other countries in
identifying more than half of the workers in 18-33
age group and majority of them as high school
graduates and with associate’s degree despite the
limitations about non-probability sampling,'*'¢**3>3

The incidence rate of occupational accidents in
four-month follow-up period was slightly higher
than the incidence rate of self-reported occupational
accidents in the past year. This points out to the
impact of the prospective cohort study especially the
importance of the follow-up and active surveillance
system for occupational accidents. Moreover, the
incidence rate of occupational accidents based on
both self-reported and four-month follow-up in this
study were higher than the incidence as reported in
research on workers in electric distribution and

.. . . 6.7,1824-26,33,36
electricity sector in some countries 7 3536 and

in Turkey, 31420212337

The characteristics of occupational accidents, such
as type, site, time, and severity of the status of the
accident resulting in injury are of the great
importance in term of both knowing and preventing.
The occupational accidents in electricity sector in
general and electric distribution in particular result
in injuries whether fatal or not. 116 Similarly, the

present study revealed that majority of the accidents

in the four-month follow-up period resulted in

1030

injuries. This evidence was less than the frequency of
injuries for workers in electric distribution in
Turkey, >3 and more than the injuries for electric
distribution workers in one district. '* In every one of
two injuries, the injured body parts were shoulder,
arm, hand, and fingers, in line with the findings of
other studies. '"'*'*1¢1%2% Compatible with the
types of occupational accidents taking place, the
most frequent injury type in this study was reported
as burnt, graze, and fracture. Burnt and fracture
point to the severity of injury; while graze occurs as a
result of mild injury. In fact, burnt was due to
electric arc caused by short circuit and explosion of
the electrical devices because of short circuit; while
fractures were mostly the results of working at
heights. The findings about the type of injury were
in accordance with studies on electric distribution

workers in some countries %% 5,14,20

and in Turkey,
differing from some other studies. 612:2936¢ Various
studies on workers in electricity sector and electric
distribution have shown that occupational accidents
were both mostly fatal and required hospitalization.
3STI2I416, 19.20242837 Ty the study, more than half of
the injuries were severe and one out of eleven injuries
were moderate, the sum of which corresponded to
the ratio of application to a medical institution after
the accident. Nevertheless, the injuries reported in
this study did not required hospitalization and

fortunately none of them were fatal. Indeed, some
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other studies reported opposite results contrary to
the findings for severe and moderate degree of
injuries, '>'***¥ which might be related to the
differences in the degree/severity of the injury "
classification techniques.

Individual  characteristics of the workers
(education level, age, health, marital status, working
year, etc.) are among the factors affecting the
occurrence and  incidence  of  occupational
accidents,'#16:20:2324223739.4041 The jncidence rate of
occupational accident based on self-reported and
four-month follow-up were higher for married
workers in this study in line with other studies'®*.
Married workers are more likely to have fatigue,
stress, and family problems, which might be related
to the higher incidence and prevalence of
occupational accident. 1624 T ikewise, this rate was
higher when workers had bad perceived health, had
any disease or occupational disease, were exposed to
an occupational accident before, and witnessed
occupational accident. This might be due to the
linear relation between the poor/bad physical and
mental health status of the worker and the accident
and injury as shown in some other studies. ***
However, the incidence rate of both self-reported
occupational accidents in the past year and
occupational accident in the four-month follow-up
period were different for age groups, education level,
and work experience of workers. For example, similar
to the findings of some other studies, 202937 the
incidence rate of occupational accident was higher
for those over the age of 41 and lower for younger
workers. Nevertheless, the incidence rate of
occupational accident in the four-month follow-up
period was higher for younger workers as shown by
evidence from other studies. *>¢!%161923243941
Moreover, in line with the results of the studies,
7162024 the incidence rate of self-reported was higher
among primary school graduates, and increased as
the education level decreased. Consistent with the

5,14,23,37

results of the studies, the rate of occupational

accident in the four-month follow-up period was
higher for high school graduates and those with
associate’s degree. The high rate for lower
educational attainment levels might be related to the
constraints imposed by low levels of education on
acquiring the necessary technical knowledge and
skills for electric breakdown, maintenance and repair
units or lack of understanding or full awareness
about hazards and risks.” Even though half of the
workers were high school graduate mechanics and
one third were technicians with associate’s degree,
the incidence rate of self-reported was higher for
workers and mechanics. However, the incidence rate
was higher for technicians in the four-month follow-
up. This finding supports the association between
the educational level and the incidence rate of
occupational accident based on four-month follow-
up. On the other hand, one research on electricity
sector in the US and three research on electric
distribution in Turkey found higher occupational

g O .
14202329 T relation to the

accidents for mechanics.
work experience of the workers, the available studies
suggested huge variations in the incidence of
occupational accident. >'*'%2**2%7 [y this study, the
incidence of occupational accidents in the follow-up
period was higher and the incidence of self-reported
occupational accidents in the past year was lower
among those with 1-5 years of experience in this
company where the frequency of the occupational
accidents increased with work experience. The
disparities between the incidence of self-reported
occupational accidents in the past year and the
incidence of occupational accidents in the follow-up
period with respect to the individual characteristics
of the workers might be due to differences in data
collection techniques in two stages. However, this
should be explored further with some other studies.
Another factor associated with the incidence of the
occupational accidents is working life of the workers.
6-8.1416,19.22.242630 - Shift work, work in fast pace,

unplanned overtime work, lack of breaks during
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work, less number of workers responding to
breakdowns in electric distribution, job insecurity,
and insufficiency of regular professional and
occupational health safety trainings prior to and
during work are the symptoms of unhealthy and
insecure working conditions, paving the way for
occupational accidents and injuries. *** Similar
results were found in this study in line with other
studies in electricity sector and electric distribution.
7’8'16'19‘23’24’37Additionally, the findings of explosion,
burst, hit by or crash into an object, and cut by an
object as the most frequent types of occupational
accidents indicate the risks associated with the
working environment. While the occurrence of
verbal and physical violence by the user indicates the

unfavourable
7,14,16,19,24

working
conditions.

In the present study, the incidence rate of
occupational accident based on self-reported and
four-month follow-up was higher for those working
in lighting and overhead line units. Consistent with
this result, the venue of the accident was mostly
substations,  lightings, and electricity ~pylon.
Similarly, this field of work was found to be the 11t
risky unit for electric distribution workers in Turkey.
%20 Given most of the electricity transmission and
distribution lines are overhead lines, working on
overhead lines and lighting in the streets make
workers prone to adverse weather conditions,
insufficient personal protection equipment for
working at power poles and towers or using earth
digger or truck, working with electric power or using
heavy tools and equipment. In line with the findings
of the study, such conditions increase the risk as well
as the occupational accidents and associated injuries.
13,6,12,17.26,29

The research on electric distribution workers in
other countries revealed higher number of
occupational accidents during summer season.
67162438 H wever, the findings of the study revealed

higher incidence in fall and winter due to the

1032

weather conditions, such as storm, snow, icing, cold
weather, and rain, for workers in breakdown,
maintenance and repair units who worked mostly in
outdoor contexts. >***”7 The disparity in research
evidence could be related to the limited duration of
the follow-up period of the research in summer (i.e.
25 days). In relation to the high incidence of the
occupational accidents on Mondays and Fridays, the
challenge of adaptation to work after the weekend
renders Monday risky as the first work day of the
week; while the deterioration in the attention of the
workers, fatigue or the probability of less care for
taking precautions could explain the frequent
occurrence on Fridays and Saturdays. '%***
Despite such negative working conditions identified,
majority of the workers expressed satisfaction with
their current job and almost half were not willing to
change their work in the present study. This
contradictory finding should be treated with caution
and needs to be further elaborated.

The key factor in preventing accidents is the
knowledge on the real or primary causes. Scientific
studies have demonstrated that the reasons or sources
of the accidents were mostly explained on the basis
of individual factors rather than work related factors
or macroeconomic contexts. Unfortunately, this
tendency holds also true for workers prone to
accidents in electricity sector or electric distribution
field of work. '®** Contrary to the common
findings, only one worker out of ten workers defined
the factor behind the occupational accident on the
basis of individual factors (users, health problems or
stress of the worker, the pressure by employer and
colleagues) in the present study. More than half of
the workers explained the causes of the occupational
accidents by work-related factors and the rest
referred to causes related to external environment,
such as weather conditions. Those findings were in
line with the findings of some other studies on
electric distribution or electricity sector. >*''** On

the contrary, majority of the workers identified
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individual factors in two other studies in Turkey”'
and working conditions in a research in Turkey™ as
the main causes of occupational accidents.

This study had both strengths and limitations.
The research was first of its kind in Turkey and one
of the few studies in the international scope in
determining  the  occupational accidents by
prospective  monitoring of the breakdown,
maintenance and repair workers in electric
distribution. However, there were also some
limitations. One limitation was related to the
sampling in which the population was not fully
covered; since the choice of the sample could not be
based on probability sampling due to the inability to
get official approval from the electricity distribution
company. Moreover, the number of workers covered
in the sample was lower than the targeted value due
to the dismissal of the workers during data collection
process and continuous strike due to poor working
conditions. The time constraint emerged as the third
limitation in which the research was undertaken as
part of a master’s thesis and the follow-up of the

workers was reduced to four-months.

Conclusion

This study showed that the incidence rate of
occupational accidents was higher for breakdown,
maintenance and repair workers in electricity
distribution compared to the existing data in Turkey.
The occupational accidents were found to be
associated with the working conditions of the workers.
Moreover, given the nature of the prospective cohort
study and the impact of the memory factor, the
incidence of the self-reported occupational accidents
were lower in the past year and higher in the four-
month follow-up period. The following proposals
were developed on the basis of the results of the study.
It is required to conduct further studies on the
morbidity of occupational accidents, the causes as well
as the relations with the working conditions for the
workers in electricity distribution and related

sub-domains, such as breakdown, maintenance and

repair units. Additional, The occupational accidents
should be systematically registered at the national level
and the surveillance system should be developed. The
researchers should be provided convenient conditions
for scientific research on workers in electricity

distribution by the private corporations.
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