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Long-term posttraumatic stress disorder in mine workers after a coalmining disaster
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Abstract

Background: A coalmine disaster has occurred in Turkey on 13 May 2014, which caused the death of 301 miners. Objective: This study aimed to determine the
prevalence of posttraumatic stress disorder (PTSD) symptoms and the risk factors for PTSD among mine workers, 2 years after the coalmining disaster. Methods:
This was a cross-sectional survey conducted between June 2016 and July 2016 among mine workers who were the employees of either the mine where the ac-
cident occurred or three other mines in the same area. Sociodemographic data form and PTSD Symptom-Scale Self-Report (PSS-SR) were used to collect data.
Results: 672 mine workers participated in the study. At the time of the accident, 23.7% (n = 159) of them were in the mine where the accident occurred. The
mean score on total PSS-SR was 4.27 (SD: +4.49). Eighteen (2.7%) participants screened positive for PTSD. Logistic regression analysis revealed the significant
risk factors for PTSD are: being single/divorced/widowed, having a chronic disease, having a family history of psychiatric illness and previously experiencing
traumatic events more than one. Discussion: Coalmining workers have considerably high prevalence rate of PTSD symptoms after a coalmining disaster. As-

sessing PTSD and associated risks is important for preventive mental health services.
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Introduction

Occupational health and safety is a global concern, with millions
of people getting injured or losing their lives owing to work
accidents every year!. The rate of occupational accidents in Turkey
is relatively high, although it has considerably decreased over the
past four decades. According to the data of the International Labor
Organization for Turkey (ILO), approximately 700-1,700 people
have lost their lives every year since 1995 because of work accidents.
Assessment of the distribution of the death rates according to the
major sectors showed that the mining sector holds an important place
among workplace deaths?, and the area within the mining sector that
involves the highest risk is coal mining. Underground coal mining
is among top-ranking occupations in terms of deaths and accidents
per workers. It is stated that, the fatal occupational injury rate in
underground coal mining has been six times higher than that in all
private industry*.

Mining accidents are potentially traumatic events (PTEs) that
not only threaten the physical well-being of the individual but also
have the potential to cause serious mental health problems such as
posttraumatic stress disorder (PTSD)5. According to the DSM-1V,
the core features of PTSD include a PTE and a configuration of
symptoms. The disorder’s criterion symptoms are defined as a state
of increased alertness in a person, which emerges following a PTE,
accompanied by the avoidance of stimuli reminding or evoking of
the trauma, and the person reliving the PTE through dreams and
flashbackss. The duration of the symptoms presentation should be
at least 1 month’. Symptoms may persist for more than 30 days after
the PTE; alternatively, they can appear months or even years after
the accidentss. Surviving miners are not the only people affected

by mining accidents. Although the extent to which individuals
are affected tends to differ, other people and groups impacted by
these accidents are the family members, relatives, neighbors of the
deceased, surviving workers, and even the citizens who follow the
PTEs from the media®.

The results of studies on the prevalence of PTSD tend to vary
depending on various factors such as the time period of the study,
the nature of the trauma, the differences among the subjects, and the
diagnostic tools used. A retrospective study on the mining industry
in Africa conducted between 2006 and 2010 showed that the overall
prevalence of PTSD was 0.09%5.

Studies investigating the relationship between PTEs and PTSD
development indicate that old age, female sex, and being a member
of a low social stratum are risk factors for PTSD development. In
addition, psychological factors such as guilt, poor coping ability,
and comorbid psychiatric conditions represent other risk factors
for PTSD development!oil, The severity, duration, and proximity
of an individual’s exposure to a PTE are the most important factors
affecting the likelihood of PTSD developments.

Although Turkey is a country that has frequently experienced
mining accidents throughout its history, no studies have been
conducted on the psychological impact of these accidents on people.
In fact, these traumatic accidents can adversely affect the psychosocial
well-being of mine workers, and consequently reduce their job
performance and productivity2s12.

On 13 May 2014, an occupational mining accident occurred
in a mine located in the western region of Turkey, resulting in the
death of 301 miners, which was the highest number of deaths in an
occupational accident ever recorded in the country’s history's. A review
of PTSD studies reported in the literature showed that these studies
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have heterogeneity in their sociodemographic variables!4, and that
they were mostly conducted without considering the trauma type and
populations10. This study aimed to determine the prevalence of PTSD
symptoms and the risk factors for PTSD among mine workers working
in mines located in an area that has previously experienced accidents.

Methods

Participants

This is a cross-sectional, descriptive and quantitative study. The study
sample comprised trainees aged >18 years who had participated in the
occupational health and safety training at the Occupational Health
and Safety Training Center between June 2016 and July 2016, and who
were among the employees of either the mine where the accident of
13 May 2014 occurred or three other mines in the same area. Written
informed consent was obtained from the participants. Participants
were included into the study on a voluntary basis and individuals
who did not work as a mine worker for the located mines at “the time
of the mining accident” were excluded. Illiterate participants were
assisted by the researchers when filling their forms. No psychiatric
interview was conducted with the participants.

Ethical approval

The study was approved by the Dokuz Eyliil University Faculty of
Medicine’s Ethics Committee for Non-Interventional Studies on 12
May 2016, with the protocol number 2016/13-44.

Data collection tools

Sociodemographic and Clinical Data Collection Form: This form
was prepared by the researchers to collect information regarding the
sociodemographic and clinical features of the participants. The form
includes questions about participants’ age, marital status, education
level, household income, presence of comorbid chronic diseases,
current and past medical history of mental illness, family history
of psychiatric illness, previous traumatic experience, occupational
knowledge in the field of mining, and the outcomes of the accident.
The participants were asked whether they are currently diagnosed
with any chronic or psychiatric illness. They were asked to answer
this question as “yes” or “no” and (if “yes”) to give the name of the
diagnosis. These diagnoses are current condition diagnoses and do
not include past diagnoses.

Traumatic Experiences List: The Traumatic Experiences List
comprising 12 items was used to investigate PTEs experienced in
the past. The trauma checklist is included in the The Posttraumatic
Diagnostic Scale developed by Foa et al.1s and adapted for the Turkish
samplets. The participants were asked whether they have experienced
or witnessed each of these events.

Posttraumatic Stress Disorder Symptoms Scale-Self-Reported
(PSS-SR): This scale was developed by Foa et al. (1993) to screen
PTSD symptoms within the normal population in accordance with
the criteria defined in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV)'7. PSS-SR is a four-point Likert-type
self-reported scale comprising 17 items. The Likert scale covers three
aspects: reliving, avoidance, and arousal. Each item is scored between
0-3 (0: None, 3: > per week-almost always), and the total score is
obtained by summing of item scores. The maximum score that can
be obtained from the scale is 51. A cut-off value of 14 points on the
PSS-SR was reported to have a sensitivity of 0.83 and a specificity of
0.7118. Moreover, different studies have determined the cut-off value
tobe 141. A higher score indicates increased PTSD symptom severity.
The Turkish validity and reliability study of the scale was conducted
by Aydin et al. (2012), and the internal consistency coefficient was
reported to be 0.90 for the entire scale2. Participants were asked to
rate problems they were bothered by in the past month ‘in relation
to the mine accident’ on the scale.

To address hazards and prevent injuries and illnesses among
mine workers, The Regulations of the Ministry of Labour and Social
Security of Turkey on occupational health and safety in mines were
published on November 2013. The regulation issued mandatory safety
and health training for any worker employed at a mine, to determine
the minimum health and safety requirements for works related to
mining?!. The questionnaires were distributed to the participants
during the training program, before starting training and collected
when completed.

Statistical analysis

The obtained data were evaluated using Statistical Package for
Social Sciences for Windows 22.0 (IBM Corp.; Armonk, NY,
USA). Quantitative variables were shown as mean + SD (standard
deviation), whereas categorical variables were shown as numbers and
percentages. Chi-square test was used to evaluate the relationships
between categorical variables, and independent samples ¢-test
was used to determine whether there was a significant difference
between the mean scores of the groups. Variables were examined at
95% confidence interval, and P < 0.05 was considered statistically
significant. Risk factors for PTSD were examined initially using
bivariate analysis based on socio-demographic characteristics,
clinical characteristics and disaster experience. To further determine
risk factors for PTSD, the variables that had p values < 0.05 in
bivariate analysis were further examined in logistic regression
models and odss ratios (OR) with 95% confidence interval (95%
CI) were obtained.

Results

Socio-demographical and clinical characteristics

Of 699 trainees participated in the occupational health and safety
training, 27 were excluded: 23 trainess were not mine workers at
each of the four mines at “the time of the mining accident’, 2 trainees
declined to participate stating that they were “not interested”, 2
trainees had missing data points. Thus, a sample size of 672 trainees
was used for analysis.

All of them were males, with the mean age of 33,83 + 7,45 years
(range: 19-56 years). Table 1 shows a comparison of the prevalence
of PTSD symptoms among the participants according to their
sociodemographic and clinical characteristics.

Physical proximity to PTE and physical consequences of trauma

All the participants (n = 672) were working at four different mines
within the area of the accident. At the time of the accident, 41.2%
(277) of the participants were in the town where the mine is
located, 37.4% (251) were working for the mining company where
the accident occurred, and 63.3% (159) of these 251 participants
were inside the mine when the accident occurred. Table 2 shows
a comparison of the prevalence of PTSD symptoms among the
participants according to their physical proximity to the PTE and
the physical consequences of trauma.

The prevalence of PTSD symptoms and risk factors

The mean score on total PSS-SR was 4.27 (SD: £4.49). Of the 672
participants, 18 (2.7%) who were evaluated two years after the
accident were screened positive for PTSD symptoms by PSS-SR with
a cut-off value of 14.

Factors such as not being married (66.7%), having a chronic
illness (50%), having a comorbid psychiatric illness (22.2%), having
a family history of psychiatric illness (27.8%), having more than one
traumatic experience in the past (61.1%), working for the mine where
the accident occurred (61.1%), being inside the disaster mine when
the accident occurred (44.4%), and being injured (44.4%) were found
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Table 1. Comparison of the prevalence of PTSD symptoms among the participants according to their sociodemographic and clinical characteristics

n (%) PTSD negative« PTSD positives p
n =654 n=18
Age, years (mean+SD)** 672 (100) 33.80+7.48 35.1146.24 0.461
Age groups™
19-35 423 (62.9) 415 (63.5) 8 (44.4) 0.099
>35 249(37.1) 239(36.5) 10 (55.6)
Marital status™
Married 432 (64.3) 426 (65.1) 6(33.3) 0.005
Single/Divorced/Widowed 240(35.7) 228 (34.9) 12 (66.7)
Education status®
No high school degree 378 (56.3) 368 (56.3) 10 (55.6) 0.952
High school graduate or above 294 (43.8) 286 (43.7) 8 (44.4)
Household income™
High 55(8.2) 52 (8.0) 3(16.7) 0333
Average 401 (59.7) 390 (59.6) 11(61.1)
Low 216 (32.1) 212 (32.4) 4(22.2)
Chronic illness*
Yes 191 (28.4) 182 (27.8) 9(50.0) 0.040
No 481 (71.6) 472(72.2) 9(50.0)
Comorbid psychiatric illness™
Yes 51(7.6) 47(7.2) 4(22.2) 0.017
No 621(92.4) 607 (92.8) 14(77.8)
History of psychiatric illness*
Yes 105 (15.6) 101 (15.4) 4(22.2) 0.435
No 567 (84.4) 553 (84.6) 14(77.8)
Family history of psychiatric illness*
Yes 55(8.2) 50(7.6) 5(27.8) 0.002
No 617(91.8) 604 (92.4) 13(72.2)
Previous traumatic experience®
No traumatic experience or one 579 (86.2) 572 (87.5) 7(38.9) 0.000
More than one traumatic experience 93(13.8) 82(12.5) 11(61.1)
PSS-SR score (mean+SD)** 672 (100) 3.81+3.48 20.94+5.51 0.000

Results shown in parenthesis are percentages unless stated otherwise. Statistical significance is highlighted as bold fonts. PTSD, Post-Traumatic Stress Disorder. PSS-SR, PTSD Symptom Scale-Self
Report. o PTSD negative: Represents individuals who scored <14 on the PSS-SR.  PTSD positive: Represents individuals who scored > 14 on the PSS-SR. * Chi-square test. ** Independent samples test.

Table 2. Comparison of the prevalence of PTSD symptoms among the participants according to their physical proximity to the potentially traumatic event
and the physical consequences of trauma

n (%) PTSD negative« PTSD positive? p
n =654 n=18
At the time of the accident, being in the town where the 0.082
accident occurred”
Yes 277 (41.2) 266 (40.7) 11(61.1)
No 395 (58.8) 388 (59.3) 7(38.9)
Working for the mine where the accident occurred™ 0.035
Yes 251(37.4) 240 (36.7) 11(61.1)
No 421 (62.6) 414 (63.3) 7(38.9)
Being inside the disaster mine when the accident occurred™ 0.035
Yes 159(23.7) 151(23.1) 8 (44.4)
No 513(76.3) 503 (76.9) 10 (55.6)
Physical injury* 0.029
Yes 155(23.1) 147 (22.5) 8 (44.4)
No 517 (76.9) 507 (77.55) 10 (55.6)
Physical injury/death of one of the family members or 0.251
relatives™
Yes 457 (68.0) 447 (68.3) 10 (55.6)
No 215(32.0) 207 (31.7) 8(44.4)

Results shown in parenthesis are percentages unless stated otherwise. Statistical significance is highlighted as bold fonts. PTSD, Post-Traumatic Stress Disorder. o PTSD negative: Represents
individuals who scored < 14 on the PSS-SR. 3 PTSD positive: Represents individuals who scored > 14 on the PSS-SR. * Chi-square test.
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to be significantly higher in participants who screened positive for
PTSD symptoms than in those who screened negative (all p values
< 0.05) (Table 1, Table 2).

Logistic regression analysis further showed that significant risk
factors for PTSD included: being single/divorced/widowed compared
to being married (OR = 3.53,95% CI, 1.21-10.28; p = 0.021), having a
chronic illness compared to have not (OR = 6.73, 95% CI, 2.06-21.93;
p =0.002), having a family history of psychiatric illness compared to
have not (OR = 7.48, 95% CI, 2.01-27.81; p = 0.003) and previously
experiencing PTEs more than one compared to have no or one
experience (OR = 24.56, 95% CI, 7.03-85.77; p = 0.000).

Discussion

The mining sector is of critical importance for countries in terms
of its contribution to employment and economic development?2.
However, mining is also considered to be the most risky sector in
the world in terms of occupational health and safety?s. The accident
of 13 May 2014 that occurred in a major mining area in Turkey had
crucial psychological effects on its victims.

In our study, the mean PSS-SR score was significantly higher in
patients with a positive PTSD screen than in those with a negative
PTSD screen. The obtained results support the discriminant validity
of the scale. The internal consistency coefficient (Cronbach’s alpha)
of the entire scale was found to be 0.79, which is an acceptable value
in terms of the scale’s reliability. These results are consistent with
those of another study investigating the psychometric properties of
the PSS-SR in a Turkish sample2.

The prevalence of PTSD symptoms, as determined by the PSS-SR,
in our sample population (2.7%) far exceeds the estimated overall
prevalence of PTSD which was reported by Li for the mining sector
in South Africa (0.09%)s. The prevalence rate of PTSD symptoms
observed after a coalmining disaster seems higher than overall
prevalence suggesting that psychological impairments caused
by traumatic exposure in coalmining disaster appear to be more
profound than mining sector routine. Given that coal mine disasters
occur owing to foreseeable and preventable reasons compared with
other disasters, occupational safety education can be an effective
method to prevent the resulting psychopathologies.

In our study, the participants were evaluated for PTSD symptoms
at the end of the second year after the accident. Reviewing other
similar disasters reported in the literature, it can be observed that at
3 and 6 months after a coal mining disaster in China, the prevalence
of PTSD was 35.4% and 31.3%, respectively?s. Another coalmining
disaster in China, showed 50% of survivors had as PTSD at 2 months
and 31% at 10 months post-disaster?s. The rates obtained in the
present study for this disaster seem to be low compared with the rates
reported in the literature. However, this difference seems to be related
with the time passed after trauma. We noted that the prevalence of
PTSD seemed to decrease over time after the PTEs. The declining
prevalence may be attributable to social supportz. Social ties are
shown to be associated with reduced stress caused by the feeling of
threat in mine rescuers?. It is important to note that these studies all
evaluated PTSD according to DSM-IV. It is possible that screening
instruments based on DSM-5 criteria for PTSD, such as the PCL-5
would have given different prevalence rates2.

In our study, there was no significant difference between
participants who screened positive for PTSD symptoms and those
who screened negative in terms of age, educational status, household
income, and history of psychiatric illness before the accident.
More experience in working underground and less PTSD are
expected with increasing age2s; however, in our study, no significant
difference was observed between the groups according to age same
as other studies242230, The results of our study are consistent with
the findings of other studies concluding that educational status is
not an effective factor among those who developed PTSD2+29-31,
Njenga et al.3> showed that having current financial difficulties was
associated with the emergence of PTSD symptoms; however, similar
to other studies2+32, there was no relationship between income level

and PTSD in our study. Having a history of psychiatric illness has
been shown to be a strong risk factor in the development of PTSD
in the first three months following a trauma232. However, in our
study, history of psychiatric illness before the accident did not show
a significant difference between the groups of positive and negative
PTSD screens. In their study on people who were directly exposed to
terrorist bombing attacks, Verger et al.3! found that having a history
of psychiatric disorder before the explosion was not a risk factor
within an average period of 2.6 years after the explosion. In the long
term, the relevance of being previously diagnosed with a psychiatric
disorder was not statistically significant.

Identification of another psychiatric condition concurrent with
PTSD is not rares3-3, In our study, the rate of presence of comorbid
psychiatric disease was found to be significantly higher in participants
with a positive PTSD screen than in those with a negative PTSD
screen; however, this was not found to be a risk factor for PTSD.
PTSD may be a causal risk factor for other psychiatric disorders.
Comorbid psychiatric disorders may develop as a complication of
PTSD and its associated impairment373s.

In our study, not being married, having a comorbid chronic
illness, having a family history of psychiatric illness, and having a
history of more than one traumatic experience were identified as
risk factors for PTSD by logistic regression analysis. Previous studies
reported that PTSD developed at higher rates among single people
or people living alone than in married people303. Similarly, in our
study, not being married was determined as a risk factor for PTSD.
Lack of social support after trauma can increase the likelihood of
mental disorders®4. Consistent with the study of Husky et al.3s,
which emphasized the burden of comorbid medical conditions in
PTSD, we also observed in our study that PTSD is associated with a
significantly higher probability of chronic diseases. Tsujiuchi et al.4
reported that significant predictors of probable PTSD were chronic
physical diseases such as hypertension, hyperlipidemia, obesity, and
coronary heart disease. Previous research in the general population
found that PTSD respondents were 3 times more likely to report a
family history of mental illness®, in contrast, in another study, patients
with PTSD did not differ from nonpsychiatric controls on the basis
of family history#. Similar to our study, a meta-analysis by Brewin et
al.# revealed that one of the risk factors for PTSD was family history
of psychiatric disease. In the present study, we demonstrated that the
participants who had more than one traumatic experience were 24
times more likely to be positive for PTSD symptoms compared to those
without these experiences. Similar results of traumatic experience also
have been observed in victims of terrorist attackss and mineworkers
who were involved in earth-fall mine accidents#. Multiple previous
events had a stronger effect than a single previous event#”. These results
are consistent with a sensitization hypothesis, that is, early stressors
producing greater responsiveness to subsequent stressors.

There is some evidence that proximity to a terror scene may
increase the risk of PTSD symptoms#4° and that the closer one is to
the terror scene, the greater is the PTSD symptoms level. However,
Essizoglu et al.? found that after a terrorist attack, proximity to the
explosion was significantly higher among participants with PTSD at
one month after the explosion, but not significantly different at the
end of the third month. In our study, due to two years passing after the
trauma, it is possible that the ratio of those located, at the time of the
accident, in the town where the accident occurred among participants
with a positive PTSD screen could not be obtained at a significantly
high level. Paired analyses conducted with the data obtained in the
present study revealed that, among those who screened positive for
PTSD symptoms, there was no difference associated with physical
injury or death of one of the family members or relatives. In a study
conducted in Turkey after an industrial explosion, loss or injury of an
acquaintance was found to be a risk factor for PTSD development32.
In another study conducted after a terrorist bombing attack, the
ratio of injury and mortality among acquaintances/relatives was
found to be significantly higher in patients with PTSD, but this was
not identified as a risk factor for PTSD development at 1st and 3¢
months after the trauma2.
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When two groups with and without PTSD symptoms were
compared, it was observed that the ratio of participants who worked
for the mining company where the accident happened, who were
exposed to a PTE in the mine at the time of the accident, and who
survived the accident with a physical injury was significantly higher
among those who screened positive for PTSD symptoms (p < 0.05),
suggesting that these parameters could have an effect on PTSD
symptoms. However, none of these parameters were detected to be a
risk factor for PTSD: In a study conducted after a terrorist bombing
attack in Kenya, mourning the death of a relative or acquaintance
due to the explosion was found to be associated with PTSD
development30. In our study, one-third of the participants working
for the mining company where the accident occurred had colleagues
or relatives inside the mine when the accident occurred (while they
themselves were not in the mine at the time of the accident), and these
participants mourned the loss of these 301 people after the accident.
However, working for the mining company where the accident took
place was not identified as a risk factor for PTSD, possibly because
the time that elapsed after the accident was enough to allow these
individuals to cope up with the mourning. As our study, similar
studies have reported that the proximity of survivors to exposure
to PTEs predicted the occurrence of PTSDs32. In contrast, another
study reported neither exposure to noninterpersonal events, (i.e.,
accidents, fire, and disaster) nor community violence (i.e., witnessing
community violence or being the victim of community violence) was
significantly associated with PTSD, only interpersonally PTEs (i.e.,
experiencing physical abuse, sexual abuse, and domestic violence)
were significantly associated with PTSD30. People in our sample may
have been exposed to various types of mining accident on a regular
basis and may therefore have become desensitized and less distressed
because of this type of trauma exposure. In the studies conducted after
terrorist bombing attacks, physical injury sustained in the explosion
was reported to be a risk factor for PTSD development3ost. This
supports other studies that linked injury and the risk for PTSD3246,
But Green et al.5! suggest PTSD was associated with work-related
dysfunction equal to that associated with severe physical handicap.
Among the participants, the fact that physical injury resulting from
the accident did not prevent the person from working could be a
reason why physical injury was not identified as a risk factor affecting
the presence of PTSD symptoms.

There were certain limitations to our study. Although PSS-SR
has been demonstrated to have good sensitivity and specificity,
the Clinician-Administered Posttraumatic Stress Disorder Scale
(CAPS) is considered the gold standard measurement tool for PTSD
diagnosis. However, owing to the lack of trained clinicians to conduct
psychiatric interviews and the time constraints, CAPS was not applied
in our study. Another limitation of our study was that the DSM-5
criteria were not used for PTSD diagnosis. However, we could not
find a self-report scale validated for DSM-5 criteria in the literature,
which could have been used for screening PTSD.

Another limitation of this study is its retrospective design. The
psychological consequences of the coalmining disaster were assessed
through retrospective self-reports.

Despite these limitations, to the best of our knowledge, the
current study is one of the very few research efforts to examine
the long-term prevalence of PTSD symptoms several years after
coalmining disaster. We surveyed a large sample of victims (N =
672), evaluated psychological outcomes 2 years after the coalmining
disaster, and found a high prevalence of PTSD symptoms among
mine workers. Our findings suggest that psychological care for
some victims may have been inadequate in the 2-3 year period after
the event and thus highlights the need for improved health services
to address the intermediate and long-term physical, psychological,
and social consequences of disasters. In view of the fact that a
large portion of PTSD data were obtained from traumatic victims
who generally had considerable heterogeneity in demographic
characteristics, the present study represents high homogeneity in
demographic background.

Conclusion

PTSD is a common mental health problem that has a substantial
impact on the individual and society. The present study suggests that
coalmining workers have considerably high prevalence rate of PTSD
symptoms after a coalmining disaster. Not being married, having a
chronic disease, having a family history of psychiatric illness, and
having more than one traumatic experience are the risk factors that
predict the presence of PTSD symptoms. Assessing PTSD and its
associated symptoms is important from the standpoint of preventive
mental health services. Early detection of traumatic stress and
associated symptoms will facilitate the development of protective
mental health and post-disaster mental health services in primary
healthcare and prevention of the diseases from becoming chronic.
For these reasons, the ability to identify and evaluate PTSD is of
crucial importance.
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