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Background:Urban firefighters are at risk of posttraumatic stress disorder (PTSD) because of

their occupational exposure to trauma events. Little is known, however, about the effects of

exposure to trauma events on sleep quality among firefighters in Thailand.

Purpose: The objective of this study was to find an assocaition between PTSD and sleep

quality among firefighters.

Methods: A cross-sectional study was conducted among active male firefighters in

Bangkok. Participants completed the Posttraumatic Stress Disorder Checklist – Civilian

Version (PCL-C-THAI) and the Pittsburgh Sleep Quality Index (PSQI-THAI) questionnaires.

Multivariable logistic regression models were performed to estimate adjusted odds ratio

(AOR) and 95% confidence intervals (95% CI).

Results: A total of 1215 firefighters participated, of which 78 (6.4%) met the suggested PCL

cut-point criteria for civilians (PCL-C scores >44). In addition, 596 (49.1%) had poor sleep

quality (PSQI >5). PTSD firefighters had increased 6.49 fold odds of poorer sleep quality

(AOR =6.49, 95% CI 3.13–13.44).

Conclusion: Firefighters with PTSD had a significantly higher probability of experiencing

poor sleep quality than those without. In response, a psychological health intervention may

be needed to enhance the firefighters’ health.

Keywords: urban firefighter, posttraumatic stress disorder, PTSD, Posttraumatic Stress

Disorder Checklist – Civilian Version, sleep quality, Thailand

Introduction
Firefighting is one of the most challenging, dangerous and stressful professions. In their

working environment, firefighters are exposed to physical and psychological stresses.1

Posttraumatic stress disorder (PTSD) is a mental disorder included in the Diagnostic and

Statistical Manual of Mental Disorders (fifth edition) under the trauma- and stressor-

related disorders category.2 PTSD can develop after exposure to death, threatened death

and actual or threatened serious injury3 and is linked to several health hazards, for

instance, cardiovascular disease,4 fibromyalgia,5 depression and suicide.6 In addition, a

significant association between PTSD and poor sleep quality has been found.7

In the general population, the prevalence of PTSD ranges from 2.3% to 8.8%.8,9 In

contrast, the prevalence among firefighters is higher than the general population. It was

reported that 15.5% of American firefighters may have developed PTSD after exposure

to the trauma in 9/11.10 In addition, 16–22% of retired male firefighters who worked at

ground zero in 9/11 were diagnosed with PTSD using the Posttraumatic Stress Disorder

Checklist – Civilian Version (PCL-C).11 In Thailand, no report has reviewed the

epidemiological data focusing on prevalence of lifetime PTSD among general and
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specific population. A study of Tsunami disaster in 2004 of

Thailand found that the prevalence of PTSD and PTSD

symptoms among Thai survivors varied from 0.3% to 13%.12

The American Psychiatric Association stated that people

with PTSD have symptoms including constant alertness, nega-

tive thoughts or nightmares.2 In addition, numerous studies

have revealed an association between PTSD and sleep

disturbance.13 Among Iraq and Afghanistan military veterans,

PTSD was associated with a greater risk of obstructive sleep

apnea (OSA).14 The possible mechanism is that traumatic

events lead to a central stress response that increases the

release of cortisol, which affects melatonin and reduces sleep

quality.15 Firefighters are exposed to stressful situations which

lead to the development of PTSD and effect on their sleep

quality. Especially, firefighters who were working in the urban

area may have chance to exposed and develop PTSD more

than firefighters in rural area. Disaster prevention and mitiga-

tion plan revealed that Bangkok has the highest fire statistic

since 2012–2016 in Thailand.16 Currently, little is known

about PTSD and sleep quality among firefighters in the

urban areas of Thailand; accordingly, a better understanding

of the association between PTSD and sleep quality is needed.

Therefore, the current study aimed to determine whether

PTSD is associated with poor sleep quality among firefighters

in Bangkok Thailand.

Methods
Design and participants
A cross-sectional study was conducted among firefighters

from the 35 Fire Stations under the Fire Brigade Division of

the Bangkok Fire and Rescue Department, which is a part

of the Bangkok Metropolitan Administration (BMA). The

inclusion criterion required the participants to have been

actively working as a firefighter for at least one year, age

more than or equal 18 years old and male firefighters. The

total number of population in this study were 1702 profes-

sional firefighters; however, the eligible firefighters were

1569. Self-report questionnaires (N =1569) were distributed

to all eligible firefighters under the Bangkok Metropolitan

Administration (BMA) which has the firefighters who were

working in the area that have the highest fire statistic since

2012–2016 in Thailand.16 A total of 1215 questionnaires

were returned, constituting a response rate of 77.44%. The

data collection period was April–July 2017. The study pro-

tocol was approved by the ethics review committee for

research involving human research subjects, Health

Science Group, Chulalongkorn University (COA No.

047.1/60). Participants were provided with information on

the objectives and study design and written informed con-

sents were obtained prior to participation. This study was

conducted in accordance with the Declaration of Helsinki.

Measurement tools
Posttraumatic Stress Disorder Checklist – Civilian

Version

The latest Thai edition of the PCL-C-THAI was utilized for

identifying PTSD among firefighters in this study. A self-

rated questionnaire consisting of 17 items associated with

stressful experiences from traumatic events during the last

month was distributed. Scoring of the answers is based on a 1

to 5 scale for each item. The PCL-C-THAI had good internal

consistency (Cronbach’s alpha =0.96) and a content validity

of 0.77.17 Total scores of the 17 items ranged from 17 to 85,

and based on the previous literature, PTSD was classified

into a dichotomous variable using 44 as the cut-off point.18

Firefighters with a score of less than or equal to 44 were

identified as non-PTSD, while those with scores higher than

44 were classified as having a risk of developing PTSD. It

should be noted that the cut-off point showed a sensitivity of

0.85 and a specificity of 0.73.19

Pittsburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index Thai version (PSQI-

THAI) was utilized to access the sleep quality of firefighters

during the past month. The self-report questionnaire consisted

of 7 components and each item is weighted on a 0–3 interval

scale, including subjective sleep quality, sleep latency, sleep

duration, habitual sleep efficiency, sleep disturbances, use of

sleep medication and daytime dysfunction due to sleep. The

total score of the 7 components ranged from 0 to 21, with

greater scores indicating poorer sleep quality. Based on the

global PSQI score, firefighters with a score greater than 5 were

classified as “poor sleepers”, while those with scores less than

or equal to 5 were classified as “good sleepers”.20 The PSQI-

THAI was tested for internal consistency (Cronbach’s alpha

=0.84) and test–retest reliability (intraclass correlation coeffi-

cient =0.89), both of which were satisfactory.21 Meanwhile,

sub-components of the PSQI ranged from 0 to 3.

Covariate variables

The questionnaire also included items related to sociodemo-

graphic factors, alcohol consumption, smoking, work history

and depression. Sociodemographic factors included age

(years), education level (Secondary or Vocational-High

Certificate/Bachelor’s Degree/Master’s Degree or higher)
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and marital status (Single/Married and Living Together/

Widow). Alcohol consumption was initially classified into

drinker and non-drinker with timeline follow-back periods of

7 days, defined 1 drink as equal to alcohol of 10 g according

to Thai drinking survey guild,22 after which drinker was

classified into 3 groups: drinking less than 3 times per

week; drinking more than or equal to 3 times per week; and

only on special occasions. For the smoking factor, partici-

pants were classified into current smoker and non-current

smoker. Regarding health, physical activity was identified as

exercising at least 20 mins per time (average from WHO

recommendation, 150 mins per week)23 and reported as

either “yes” or “no”. Body mass index (BMI) was calculated

by weight (kg)/height (m)2 and was classified into

Underweight (<18.5 kg/m2), Normal (18.5–22.9 kg/m2) and

Overweight ( � 23.0 kg/m2). For work history, the firefigh-

ters were asked to report their years of work as a firefighter.

They were also asked to report whether they were involved in

a major fire in Thailand, which was identified as either “Yes”

or “No”. Major fires were classified by consequence; that is,

the potential for property and environmental damage/endan-

gering the safety of personnel involved in the fire incident. In

addition, firefighters were asked to report their history of

occupational injuries (yes/no). Depression during the past 2

weeks was assessed by the Patient Health Questionnaire

Depression Scale (PHQ-9) Thai version, for which the total

score ranged from 0 to 27. Participants were classified as

either having depression (score � 10) or not (score <10)

based on a previous study.24

Statistical analysis

The statistical analysis was performed using SPSS version

22 software Chulalongkorn University licenses. The gen-

eral demographics were described by means (� standard

deviation; SD) and medians (interquartile range; IQR) for

continuous data and by counts and percentages (%) for the

categorical data. For the bivariate analysis, the Chi-square

test was used for the categorical data; if the assumption

was not met, Fisher’s exact test was utilized. For the

continuous data, Student’s independent sample t-tests

were applied; if the data were skewed, the Mann-

Whitney U test was used. For the multivariate analysis,

logistic regression was modeled to identify the association

of PTSD status (non-PTSD vs PTSD) as an exposure with

sleep quality (good sleep vs poor sleep) as outcomes

among Bangkok firefighters. Unadjusted and multivariable

adjusted logistic regression models were fit to estimate

odds ratio and 95% confidence intervals (95% CI) for the

association between PTSD with sleep quality. Multivariate

models were adjusted for covariate factors of sleep quality.

We considered within station member as a random effect.

All p-values are two-sided and defined as significant at the

5% level.

Results
General information
General information of the active male firefighters in

Bangkok is presented in Table 1. The median age (IQR) for

those with and without PTSD was 39.5 (35.8–43.3) and 39.0

(36.0–44.0) years, respectively. Results showed that 61.9%

of non-PTSD firefighters and 48.7% of firefighters with

PTSD had a bachelor’s degree or higher. Accordingly, edu-

cation showed a significant association with PTSD

(p=0.021). More than 60% of PTSD and non-PTSD fire-

fighters were married and living together married/partners.

In addition, non-PTSD firefighters exercised more regularly

than those with PTSD. The median BMI (IQR) of firefighters

with PTSD was higher than those without. Furthermore, the

PTSD firefighters had a higher rate of drinking alcohol and

smoking than did those without PTSD. It was noted that

smoking was associated with PTSD. With respect to occupa-

tional factors, the duration of work and previous exposure to

a major fire in Thailand were associated with PTSD. More

specifically, 80.8% of firefighters with PTSD had experi-

enced a major fire in Thailand. However, history of occupa-

tional injury did not present any association with PTSD. The

depression (PHQ-9) score among PTSD and non-PTSD fire-

fighters was significantly different. The median score (IQR)

of the PHQ-9 for firefighters with PTSD was 9.0 (7.0–13.0)

while for those without it was 2.0 (0.0–5.0). The interesting

point was that tobacco use, duration of work, experienced a

major fire and depression were the risk factors significantly

associated with PTSD.

Prevalence of PTSD
Of the 1215 firefighters, 78 firefighters (6.4%) were categor-

ized into the PTSD group using their PCL-C scores (>44).

The median score (IQR) of PTSD for the Bangkok firefigh-

ters was 22.0 (18.0–29.0). After classifying the firefighters

into PTSD and non-PTSD groups, the median scores (IQR)

were 45.0 (45.0–51.0) and 22.0 (18.0–27.0), respectively.

Prevalence of sleep quality
Sleep quality and its components are reported in Tables 2

and 3. According to the PSQI score, 88.5% of firefighters
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with PTSD, compared with only 46.4% without PTSD,

reported poor sleep quality (PSQI score >5). All 7 compo-

nents of the PSQI questionnaire were associated with

PTSD status among firefighters.

Posttraumatic stress disorder and sleep

quality
The PCL-C and PSQI scores among firefighters with PTSD

were greater than for those without. The terms of sleep quality

in each component were associated with PTSD. Component 1:

Subjective sleep quality (p=0.001); Component 2: Sleep

latency (p<0.001); Component 3: Sleep duration (p=0.003);

Component 4: Sleep efficiency (p<0.001); Component 5:

Sleep disturbances (p<0.001); Component 6: Use of sleep

medication (p<0.001); Component 7: Day-time dysfunction

due to sleep (p<0.001); and Overall sleep quality (Global

PSQI Scores) (p<0.001) (Table 2).

In the multivariate analysis, firefighters with PTSD

were 4.36 times (95% CI: 1.54–12.37) more likely to

have poorer sleep than non-PTSD-firefighters after

Table 1 Prevalence of PTSD and general information among firefighters

General information PTSD (N =1215) p-value

Yes (n =78; 6.4%) No (n =1137; 93.6%)

n % n %

Age (median (IQR); years) 39.5 (35.8–43.3) 39.0 (36.0–44.0) 0.653b

Education level 0.021a*

Secondary/Vocational-High Certificate 40 51.3 433 38.1

Bachelor’s Degree or higher 38 48.7 704 61.9

Marital status 0.590a

Single/Widow 30 38.5 403 35.4

Married/Living Together 48 61.5 734 64.6

Regular exercise, n (%) 0.053a

Yes 54 69.2 894 78.6

No 24 30.8 243 21.4

Body mass index (kg/m2), mean (SD) 24.06 (3.30) 23.83 (3.56) 0.554c

Alcohol consumption, n (%) 0.682a

Yes 60 76.9 851 74.8

No 18 23.1 286 25.2

Smoker, n (%) 0.003a*

Yes 34 43.6 314 27.6

No 44 56.4 823 72.4

Duration of work (years), median (IQR) 13.00 (8.75–13.00) 10.00 (8.00–13.00) 0.001b*

Exposure to major fire in Thailand, n (%) 0.024a*

Yes 63 80.8 780 68.6

No 15 19.2 357 31.4

Occupational injury, n (%) 0.409a

Yes 34 43.6 442 38.9

No 44 56.4 695 61.1

Depression (PHQ-9) (median (IQR)) 9.00 (7.00–13.00) 2.00 (0.00–5.00) <0.001b*

Notes: *Significant at a p-value <0.05. aChi-square, bMann-Whitney U test, cIndependent t-test.
Abbreviations: IQR, interquartile range; PHQ, Patient Health Questionnaire.
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adjusted for age, smoke, alcohol consumption, caffeine,

duration of work and depression. PTSD-firefighters had

2.99 fold increase odds of longer sleep latency (95% CI:

1.12–7.96), 7.74 fold increase odds of poor sleep

Table 2 The comparison of Pittsburgh Sleep Quality index between the firefighters with and without PTSD

Sleep quality components PTSD (N =1215) p-value

Yes (n =78; 6.4%) No (n =1137; 93.6%)

n % n %

Subjective sleep quality 0.001*

Very good 16 20.5 323 28.4

Fairly good 39 50.0 649 57.1

Fairly bad 18 23.1 146 12.8

Very bad 5 6.4 19 1.7

Sleep latency (mins) <0.001*

� 15 3 3.8 393 34.6

16–30 16 20.5 232 20.4

31–60 58 74.4 503 44.2

> 60 1 1.3 9 0.8

Sleep duration (hrs) 0.003*

� 5.0 37 47.4 355 31.2

5.1–6.0 26 33.3 338 29.7

6.1–7.0 7 9.0 251 22.1

> 7.0 8 10.3 193 17.0

Sleep efficiency <0.001*

< 65% 25 32.1 190 16.7

65–74% 18 23.1 155 13.6

75–85% 24 30.8 291 25.6

> 85% 11 14.1 501 44.1

Sleep disturbances <0.001*

Not during the past month 1 1.3 80 7.0

Less than once a week 25 32.1 764 67.2

Once or twice a week 48 61.5 285 25.1

Three or more times a week 4 5.1 8 0.7

Use of sleep medication <0.001*

Never 48 61.5 1,059 93.1

Ever 30 38.5 78 6.9

Daytime dysfunction due to sleep <0.001*

Never 9 11.5 407 35.8

� 2 times a week 67 85.9 726 63.9

> 2 times a week 2 2.6 4 0.4

Overall sleep quality (Global PSQI Scores) <0.001*

Good Sleep (PSQI � 5) 9 11.5 610 53.6

Poor sleep (PSQI > 5) 69 88.5 527 46.4

Note: *Significant at a p-value <0.05 for Chi-square Test.

Abbreviations: PSQI, Pittsburgh Sleep Quality Index, PTSD, posttraumatic stress disorder.
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efficiency (95% CI 2.81–21.4), 0.33 fold increase odds of

use of sleep medication (95% CI 0.07–1.53) and 4.35 fold

increase odds of daytime dysfunction (95% CI: 1.43–13.2)

than non-PTSD-firefighters (Table 3).

Discussion
As anticipated, results of current study indicated a signifi-

cant association between PTSD and sleep quality among

firefighters in Bangkok, Thailand. The prevalence of

PTSD among firefighters (PCL scores >44) was 6.4%,

and of those, more than 80% had poor sleep quality.

Accordingly, PTSD status apparently constitutes an

increased risk of poor sleep quality among urban firefigh-

ters in Thailand. These results can be generalized to fire-

fighters in an urban area in other countries. Comparing the

prevalence of PTSD among firefighters from other coun-

tries, we found that percentage of urban firefighters in

Thailand suffering from PSTD was less than for

Japanese firefighters (between 9.4% and 21.9%),25

German firefighters (18.2%)26 and Saudi firefighters

(57%).27 As mentioned, the current study found that smok-

ing was associated with PTSD. This finding is similar to

Kearns et al's finding,28 who indicated that individuals

with PTSD were approximately twice as likely to be

current smokers and the study of VanderVeen et al

(2012)29 found that smoking relapse was associated with

occupational stress among firefighters in North America.

With respect to occupational characteristics, our study

showed that the duration of work was associated with

PTSD, while occupational injuries were not associated

with PTSD, which is inconsistent with Katsavouni et al;30

their study suggested that work-related injuries (WRIs)

were associated with PTSD among Greek firefighters. We

found that experiencing a major fire in Thailand was

associated with PTSD. This finding is similar to the results

by Soo et al31 who suggested that firefighters who arrived

early at the World Trade Center in September 2001 had a

higher chance of developing PTSD. Saijo, Ueno, &

Hashimoto (2012),25 revealed that PTSD was associated

with depression among firefighters of urban Japan, which

echoes the results in this study.

The prevalence of urban firefighters in Thailand with

poor sleep quality was 49.1%. Compared to other coun-

tries, the prevalence of sleep disorders among South

Korean male firefighters was 48.7%,32 while 69.9% of

Tehran fire and rescue service members in Iran reported

poor sleep.33 Accordingly, the current results revealed an

association between PTSD and sleep disturbance amongT
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urban firefighters in Thailand. These results are consistent

with Khazaie et al, (2016)13 who studied veterans with

chronic-war-induced PTSD and among patients with

PTSD.34 Several reasons could support our findings.

According to the Diagnostic and Statistical Manual of

Mental Disorders, Fifth Edition (DSM-5), it is suggested

that hyperarousal and reactivity in the diagnosis of PTSD

induced sleep problems in patients, especially difficulty in

falling asleep and nightmares.3 PTSD symptoms include

alertness, negative thoughts or nightmares, all of which

contribute to poor sleep quality.

Several limitations in our study must be mentioned.

First, sleep quality of firefighter in our study was not

differentiate between on-duty and off-duty because the

timeframe of PSQI is 30 days. Therefore, we cannot dif-

ferentiate between on- and off-duty sleep quality among

these firefighters. Further study should investigate the

sleep quality of firefighter during on-duty and off-duty.

Second, call volume during the evening and night hours

and shift work schedule were not considered in our analy-

sis because of underreport of call volume and non-standard

shift-work pattern. The work pattern among Bangkok fire-

fighters is 24 hrs on duty for 3–4 days per week. The

schedule depended on fire station.

Second, a cross-sectional study cannot conclude a cau-

sal relationship between PTSD and sleep problems. Third,

PTSD and the sleep quality of firefighters were assessed

by self-report questionnaire, which leads to information

bias. Fourth, our different cut-off point of the PCL-C

questionnaire for PTSD prediction may have led to an

overestimated prevalence; specifically, our study consid-

ered the cut-point criteria for civilians (scores >44), which

may be different from other studies. Lastly, our results

cannot be generalized to wildfire firefighters in Thailand

because of the different characteristics of the fire.

In conclusion, 6.4% of current Bangkok firefighters

reported PTSD with the PCL cut-point criteria for civi-

lians. Firefighters with PTSD had a significantly increased

prevalence of poor sleep quality compared to those with-

out. Accordingly, our results suggest that interventions and

a policy related to the psychological well-being among

firefighters in Thailand are needed to enhance their health.
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