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SHORT REPORT

Occupational fatalities among coal mine workers

in Zonguldak, Turkey, 1994–2003

Hudaverdi Kucuker

Background Fatal underground coal mine injuries are a worldwide problem. Zonguldak holds 95% of all Turkey’s

coal reserves.

Aim To investigate fatalities in the underground coal-mining industry in the Zonguldak province.

Methods Retrospective study of fatal underground coal-mining accidents from 1994 to 2003 through evalu-

ation of industry records.

Results There were 164 deaths available for analysis. The median age was 36 years (range: 14–56 years).

Eighty-one fatalities (49%) were due to subsidence, 33 (20%) were due to underground railway

accidents and 18 (11%) were due to gas poisoning. Asphyxia was the most common cause of death

(99, 60%). The majority of fatalities (144, 87%) occurred instantaneously at the scene of the in-

cident. The remainder (20, 13%) occurred on the way to the hospital or in the emergency room or

the intensive care unit.

Conclusion The underground coal-mining industry in Turkey requires strategies to improve safety and reduce

the number of fatalities occurring. These strategies should focus on improved underground safety

through engineering measures.

Key words Accidents; coal mine workers; injury; occupational fatalities; traumatic deaths.

Introduction

The underground coal-mining sector has one of the high-

est occupational fatality rates throughout the world [1,2].

In Turkey, the rate of injury due to underground coal-

mining accidents are the highest amongst all employment

sectors with a standardized employment injury rate of

11.2% compared to 4.9% in the metal industry and

3.2% in the construction sector according to the Social

Insurance Institution [3] registrations. Deaths due to un-

derground coal-mining accidents have been recorded of-

ficially since 1941, and a total of 3094 deaths were

reported between 1941 and 2003 [4]. Approximately

20 000 miners work in a city of 120 000 residents. Fifteen

thousand miners work for the National Hard Coal Enter-

prise (TTK) and 2000 work in private enterprises legally

and �3000 miners work illegally. In Turkey, regulations

for coal mines are determined by the Work Safety De-

partment of TTK which is in charge of enforcement

and distribution of information concerning safety laws.

All accidents, including occupational ones, are reported

to the legal authorities for investigation and to the Council

of Forensic Medicine in order to determine the cause

and manner of death. According to Turkish Law, burial

can only take place with written permission from a

public prosecutor after forensic examination and auto-

psy [5]. The aim of this paper was to investigate fatalities

in the coal-mining industry in the Zonguldak province.

Materials and methods

The study was carried out retrospectively by investigating

the records of underground coal-mining fatalities be-

tween 1994 and 2003 in the district of Zonguldak in

Turkey. The cases were evaluated with respect to age,

mechanism of injury, body region of wound, cause of

death, and availability of autopsy report. Ethical approval

of the study was not sought because the study was carried

out by examination of the autopsy reports retrospec-

tively. Fatal incidence rate was calculated using the follow-

ing formula: (number of occupational fatalities) 3 1000/

(number of employees). Statistical analysis was carried

out using SPSS (Statistical Package for Social Sciences),

version 11.5.
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Results

There were 164 coal-mining fatalities identified between

the years of 1994 and 2003 in the Zonguldak area. The

median age was 36 years (range: 14–56 years). Most of

the fatalities occurred in the age cohorts of 18–29 years

(54, 34%) and $40 years (69, 42%). Seventy-four per

cent (40/54) of deaths in the 18- to 29-year age group

were of those employed by private and illegal coal mines

and seven fatalities were of illegal coal miners aged ,18

years. The rate of fatalities was approximately five times

greater in illegal workers with 60 deaths reported among

3000 illegal workers (2%) and 66 deaths reported among

15 000 TTK workers (0.44%).

Postmortem examination revealed that death was

caused by multiple injuries in 64% (105), localized

head–neck injuries in 8%, chest injury in 6% and meth-

ane intoxication in 12% of cases.

Evaluation of accidents leading to fatalities showed

that 49% (81) were due to subsidence, 20% (33) were

due to underground railway accidents and 11% (18) were

due to methane poisoning. Forty-three per cent (35) of

deaths due to subsidence occurred in illegal coal mines.

Asphyxia due to collapses and methane intoxication was

the most common cause of death (99, 60%). The major-

ity of fatalities (144, 87%) occurred instantaneously at

the scene of incident. The remainder (20, 13%) occurred

on the way to the hospital, or in the emergency room or

the intensive care unit (Table 1).

The cause of death was determined by external exam-

ination in 79% (130) of fatalities and by autopsy in the

remainder.

Discussion

Underground coal-mining has the highest occupational

fatality incidence rate in Turkey. The rate of TTK is over

twice that of the Australian underground coal-mining

industry and .1.5 times that of the US underground

coal-mining industry during a similar period. However,

the fatality rate of illegal underground coal-mining is

probably .10 times the rates in these countries [6,7].

Our study has shown that half of these deaths are due

to subsidence and occur at the site of the incident.

It was notable that most of the victims were in the 18-

to 29-year and .40-year age groups. As traumatic occu-

pational deaths have similar rates in 18- to 29-year age

groups in different studies, this result could be attributed

to the fact that this group is an active and commonly

employed age group [8,9]. In Turkey, death rates are also

high in the group of .40-year-olds. They retire in their

40s after they have worked for 20 years according to our

Labour Law and suffer from decreasing income. There-

fore, these workers continue to work in private and illegal

coal mines under unsafe conditions. Since subsidence

and underground railway accidents are most frequently

encountered, multiple injuries are among the most com-

mon injury types. In Turkey, wooden roofs called ‘swine

roofs’ constructed by miners are still being used in ex-

traction areas rather than steel construction capsules

used widely in developed countries. These roofs can

easily collapse. The absence of modern equipment in

Zonguldak underground coal mines, especially in un-

controlled private or illegal mines, may contribute to

the high mortality rates.

Autopsy is necessary to diagnose the exact injury type

and manner of deaths. While Turkish Law requires man-

datory autopsy in occupational fatalities, it is not possible

practically to carry out an autopsy in every case. Autopsy

in occupational accidents not only will prevent legal

problems but also will help for the determination of the

causes of fatal accidents and may help to figure out their

prevention [10].

In summary, the cause and type of occupational fatal-

ity in the Turkish coal-mining industry suggests that

many deaths could be prevented through the use of

modern mining equipment as well as through tighter en-

forcement and regulation in the non-public mining sector.
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