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Abstract
Background: Physical and mental health are significantly related to
adequate sleep and sleep satisfaction. Sleeping disorder is one of the
most severe occupational risks for modern firefighting services. Thus,
the current study was conducted to evaluate sleep quality and its
effective factors in firefighters.
Methods: This descriptive-analytical study was carried out among all
firefighters in Shahroud, Iran, in 2017. All data were collected by a
two-part questionnaire containing demographic information and the
Pittsburgh Sleep Quality Index (PSQI), which was completed while
interviewing the participants. Finally, data were analyzed by SPSS
software.
Results: PSQI was obtained as 7.65±2.98, which classified into "Low
Quality." Sleep latency, sleep duration, sleep disturbances and daytime dysfunction had a significant relationship with sleep quality
(P<0.05). Moreover, the results demonstrated that PSQL score had a
strong relationship with age and BMI (F-model= 21.78 and P<0.001
and r=0.701).
Conclusions: Results of this study showed that firefighters have not
adequate sleep quality. It is suggested to participate young people in
missions since their sleep quality was better. Also, weight loss is
suggested for overweight people in order to improve their sleep quality.
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I

ntroduction

Sleep is one of the most critical circadian cycles and a
complex biological pattern. Sleep-Wake cycles are one of
biological circulations influenced by physiological function,
light and darkness and work programs; also individual's life
cycle plays an essential role in it.1 The term "insomnia" refers
to sleep disturbance, despite having enough time and proper
conditions to sleep. Insomnia may include difficulty in falling
asleep, difficulty in starting to sleep or not having a good sleep,
or waking up at midnight and early in the morning and not
being able to sleep continuously or even a combination of these
abnormal conditions.2 Insomnia can have a serious effect on
work performance and disturbance in healthy social
relationships.3 Additionally, inadequate sleep can cause
cognitive dysfunction and low productivity and also may cause
individuals to have more medications. Similarly, workers who
have insomnia are significantly more likely to have

absenteeism imposing a great deal of burden on employers and
community.4
Physical and mental health of each person is strongly
related to adequate sleep and sleep satisfaction. Studies have
shown that sleep deprivation reduces immune system and
causes dysfunction in the hypothalamus, pituitary and adrenal
glands, increases blood pressure and reduces ability of
maximum level of activity in case of continuing insomnia.1,5
Statistics show that 70% of clients of psychiatric clinics
complain of sleep disorders, and this disturbance and disorder
in sleep patterns can cause disturbance in activity and distress
in mental states.6 Sleep disturbances is the most common
complication of shift workers, especially for rotating shifts or
night work. Various studies have shown types of sleep
disorders in more than 60% of shift workers.7
Firefighters have a high level of stress and are at risk of
various physical and mental diseases.8 Sleep disorder is one of
the most serious health hazards of modern firefighting service,9
which is important since, sleep disorders can hurt health, job
performance, decision -making, and family life, and also can
influence the mental health of involved individuals.10
Firefighters protect people from fire and other emergencies in
which they are exposed to various risks from physical,
chemical, biological and psychological hazards.11 Studies
showed that the highest rates of disease and deaths of
firefighters are directly or indirectly related to stressful nature
of their job, which is among the fifth of highest occupational
risks in the United States due to its high rate of mortality and
morbidity.11,12
Many factors affect the quality of sleep According to the
sleep quality in the firefighters that affect their health and those
people need them, this study aims to determine the sleep
quality and the affecting factors in firefighters of ShahroudIran.

Materials and Methods
This descriptive-analytical study was carried on among all
firefighters in Shahroud, Iran from 2017 to 2018. Demographic
questionnaire and the Pittsburgh Sleep Quality Index were
used. The firefighters completed the questionnaires with their
consent and those with a specific disease were excluded from
the study.
The Pittsburgh Sleep Quality Index has 9 questions with 7
different dimensions.13 The first dimension is related to mental
sleep quality starting with question No 9. The second
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dimension is related to sleep latency while the score is
characterized by two questions, namely, mean score of question
2 and score of part A of question 5. The third dimension is
related to sleep duration, indicated in question 4. The fourth
dimension is related to efficiency and effectiveness of sleep,
determined by dividing total sleep hours by total number of
hours spent by the person in bed, multiplying by 100. The fifth
dimension is related to sleep disturbances and is obtained by
calculating mean scores of question 5. The sixth dimension is
related to the use of sleep medication, identified with Question
6. The seventh dimension is also related to day-time
dysfunction, determined by calculating mean scores of
questions 7 and 8.
Score of each question ranges between 0(the minimum
point) and 3(the maximum point). Total average score of these
7dimensions is total score of the tool, ranging from 0 to 21. The
higher the score, the lower the sleep quality. A score of 5 or
less indicates good sleep quality and a score above 6 implies an
undesired sleep quality.13 Reliability and validity of this
questionnaire has been confirmed in various studies and its
Cronbach's coefficient alpha was between 0.78 and 0.82.3,13,14
After data collection, data were entered into SPSS software,
and statistical analysis was performed at a significance level of
0.05 using descriptive statistics, T-test, Chi-Square and Fisher
Exact tests, and Multiple Linear Regressions.

Results
Among 64 firefighters in Shahroud (Iran) 48 of them filled
the Pittsburgh Sleep Quality Index and demographic
information questionnaire with satisfaction and consciously.
Results of the demographic information questionnaire are
presented in table 1.
Table 1. Demographic data of firefighters
Variables
Mean
Age (year)
33.35
Height (cm)
176.85
Weight (kg)
77.35
BMI
24.75
Work experience (year)
7.89
Exercise hours per a week (hour)
6.31

SD
6.95
5.5
9.81
2.61
7.38
4.68

Results obtained regarding sleep quality dimensions are
represented in table 2. Results showed that sleep quality of the
participated firefighting personnel was equal to 7.65±2.98. The
dimension of sleep duration had the most effect on this score
and use of sleep medication had the least effect.
Table 2. Total score of sleep quality and
7dimensions of the Pittsburgh Sleep Quality Index
Parameter
Mean
SD
Mental sleep quality
0.92
0.85
Sleep latency
1.48
0.92
Sleep duration
1.69
1.15
Sleep efficiency
0.73
0.92
Sleep disturbances
1.38
0.61
Use of sleep medication
0.48
0.85
Day-time dysfunction
0.98
0.81
Total score
7.65
2.98

Results obtained regarding relationships between
dimensions of sleep quality are shown in table 3. These results
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showed that sleep latency, sleep duration, sleep disturbances,
and day-time dysfunction had a significant relationship with
sleep quality.
Table 3. Relationship between 7 dimensions and sleep quality
Sleep quality dimensions
Good (N=38)
Bad (N=10)
N (%)
N (%)
Mental sleep quality
11(28.9)
6(60)
 Without problem
16(42.1)
5(40)
 Moderate problem
9(23.7)
0(0)
 Serious problem
2.(5.3)
0(0)
 Very serious problem
Sleep latency
2(5.3)
3(30)
 Without problem
21(55.3)
3(30)
 Moderate problem
6(15.8)
4(40)
 Serious problem
9(23.7)
0(0)
 Very serious problem
Sleep duration
6(15.8)
5(50)
 Without problem
4(10.5)
4(40)
 Moderate problem
14(36.8)
0(0)
 Serious problem
14(36.8)
1(10)
 Very serious problem
Sleep efficiency
18(47.4)
7(70)
 Without problem
11(28.9)
3(30)
 Moderate problem
6(15.8)
0(0)
 Serious problem
3(7.9)
0(0)
 Very serious problem
Sleep disturbances
0(0)
2(20)
 Without problem
21(55.3)
6(60)
 Moderate problem
16(42.1)
2(20)
 Serious problem
1(2.6)
0(0)
 Very serious problem
Use of sleep medication
25(65.8)
10(100)
 Without problem
4(10.5)
0(0)
 Moderate problem
8(21.1)
0(0)
 Serious problem
1(2.6)
0(0)
 Very serious problem
Day-time dysfunction
7(18.4)
8(80)
 Without problem
18(47.4)
2(20)
 Moderate problem
 Serious problem
12(31.6)
0(0)
 Very serious problem
1(2.6)
0(0)

P.V

0.07

0.01

0.001

0.18

0.05

0.06

0.002

Table 4 demonstrates comparison of variables means based
on sleep quality. Differences were statistically significant in
means of variables such as age, weight, BMI and, work
experience between subjects with good and bad sleep quality
(P<0.05).
Table 4. Comparison of variables means based on sleep quality
Variables
Good
Bad
P.V
Age
34.71±7.04
28.2±3.92
0.007
Height
177.03±5.43
176.2±6.01
0.68
Weight
79.69±9.56
69.31±5.66
< 0.001
BMI
25.39±2.5
22.31±1.21
< 0.001
Work experience
8.99±7.76
3.68±3.53
0.04
Exercise hours per a week
5.74±3.94
8.5±6.6
0.09

A regression analysis was performed to investigate the
effect of demographic factors on quality of sleep in firefighters
with backward elimination regression and the final model is
presented in Equation 1. Results demonstrated that Pittsburgh
sleep quality score had a strong relationship with age and BMI
(F-model=21.78 and P<0.001 and r=0.701).
Equation No.1:
PSQI score=0.192 Age+0.482 BMI–10.65
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Discussion
The present study was conducted to investigate sleep
quality and its effective factors in firefighters. 10 people out of
48 (20.8%) participated personnel was found to have bad sleep
quality. Total score of the Pittsburgh Sleep Quality Index was
obtained as 7.65±2.98. These results are similar to those of the
study by Mehrdad et al. who studied on firefighters in Tehran
province (Iran). They reported a total score of 7.97±3.77 and
found that sleep quality of 69.9 % of firefighters in Tehran is
bad.15 Kim et al. also reported that sleep quality of 69.1% of
firefighters in South Korea is bad.16
Results indicated that there is a significant relationship
between sleep quality and its various dimensions in Pittsburgh
Sleep Quality Index such as sleep latency, sleep duration, sleep
disturbances and day-time dysfunction. Mehrdad et al.
mentioned that sleep quality dimensions such as mental sleep
quality, sleep latency, sleep duration, sleep disturbances and
day-time dysfunction, have the most effect on total score of
sleep quality and use of sleep medication has the least effect.15
Jeong et al. reported that fast rotating shift such as 6-day shift
can be recommended to improve the sleep quality of the
firefighters.17
Results obtained from comparing demographic variables
means showed that there is a significant variation between
sleep quality and age, weight, BMI, and work experience; so
that the lower the age, the better the sleep quality. Other studies
demonstrated that sleep disorders develop by aging18 because
youth can control stress better than the aged people.
Firefighters suffer from high stress due to nature of their job.
They should always be ready for emergency calls and
emergencies. Being prepared to respond to emergency alarm,
seeing corpses for victims of accidents and death of colleagues
are among strong factors in firefighting reducing sleep quality
in firefighters.19 Some studies have reported that age range of
50 - 55 years old is a critical point for sleep problems in male
workers.15
Our results also showed that participants with lower body
weight and BMI had better sleep quality than those with a
higher weight and BMI. Results of various studies have
represented that the increase in weight can reduce sleep quality
by influencing on appetite, physical activity and body
temperature.20 Also, some studies reported that there is a
significant relationship between stresses and increasing weight
as both of them can influence on each other.21 As stress can
reduce sleep quality, weight gain can also contribute to
lowering sleep quality. In addition, Abbasi et al. reported a
significant correlation between sleep quality and body mass
index (BMI).22
Results also showed that participants with lower work
experience had better sleep quality. Consistent with previous
studies, an increase in the work experience decreases sleep
quality, since with the increase in the age, older people would
have lower sleep quality.23 Also, more experienced firefighters
have experienced more accidents increasing their stress as an
effective factor on sleep quality. Oh et al. reported that the
experience of traumatic events affects sleep quality of
firefighters.24

Results of the present study showed that sleep quality of
Shahroud's firefighters is not suitable. Since young people
should have more appropriate sleep quality, it is suggested to
encourage them to take action. Also, weight loss is suggested
for overweight people in order to improve their sleep quality.

Acknowledgement
This study was supported by grant No 9673 from Shahroud
University of medical sciences. The authors thank the
Shahroud fire department.

Conflict of Interest
The authors declare that they have no conflict of interest.

References
1. Boivin DB, Boudreau P. Impacts of shift work on sleep and circadian rhythms.
Pathol Biol 2014;62:292-301. doi:10.1016/j.patbio.2014.08.001
2. Prudon B, Duncan GW, Khoo TK, Yarnall AJ, Anderson KN. Primary sleep
disorder prevalence in patients with newly diagnosed Parkinson's disease. Mov
Disord 2014;29:259-62. doi:10.1002/mds.25730
3. Ferracioli-Oda E, Qawasmi A, Bloch MH. Meta-analysis: melatonin for the
treatment of primary sleep disorders. Plos one 2013;8:e63773.
doi:10.1371/journal.pone.0063773
4. Spiegelhalder K, Regen W, Nanovska S, Baglioni C, Riemann D. Comorbid
sleep disorders in neuropsychiatric disorders across the life cycle. Curr
Psychiatry Rep 2013;15:364-69. doi:10.1007/s11920-013-0364-5
5. Empitu MA, Kadariswantiningsih IN, Thaha M, Nugroho CW, Putri EAC, El
Hakim Z, et al. Determiner of Poor Sleep Quality in Chronic Kidney Disease
Patients Links to Elevated Diastolic Blood Pressure, hs-CRP, and Blood-countbased Inflammatory Predictors. The Indonesian Biomedical Journal
2019;11:100-6. doi:10.18585/inabj.v11i1.452
6. Yang PY, Ho KH, Chen HC, Chien MY. Exercise training improves sleep
quality in middle-aged and older adults with sleep problems: a systematic
review. J Physiother 2012;58:157-63. doi:10.1016/S1836-9553(12)70106-6
7. Ram S, Seirawan H, Kumar SK, Clark GT. Prevalence and impact of sleep
disorders and sleep habits in the United States. Sleep Breath 2010;14:63-70.
doi:10.1007/s11325-009-0281-3
8. Farhadi S, Hesam G, Moradpour Z, Abazari M, Babayi Mesdaraghi Y.
Estimating the maximum aerobic capacity of fire fighters using the step test; a
case study with height adjustable steps. Journal of Ergonomics 2016;4:60-6.
[Persian].
9. Mehrdad R, Sadeghniiat Haghighi K, Naseri Esfahani AH. Effect of zolpidem
on sleep quality of professional firefighters; a double blind, randomized,
placebo-controlled crossover clinical trial. Acta Med Iran 2015;53:573-8.
10. Carey MG, Al-Zaiti SS, Dean GE, Sessanna L, Finnell DS. Sleep problems,
depression, substance use, social bonding, and quality of life in professional
firefighters.
J
Occup
Environ
Med
2011;53:928-33.
doi:10.1097/JOM.0b013e318225898f
11. Meyer EC, Zimering R, Daly E, Knight J, Kamholz BW, Gulliver SB.
Predictors of posttraumatic stress disorder and other psychological symptoms
in
trauma-exposed
firefighters.
Psychol
Serv
2012;9:1-15.
doi:10.1037/a0026414
12. Smith TD, Hughes K, DeJoy DM, Dyal MA. Assessment of relationships
between work stress, work-family conflict, burnout and firefighter safety
behavior
outcomes.
Safety
science
2018;103:287-92.
doi:10.1016/j.ssci.2017.12.005
13. Bertolazi AN, Fagondes SC, Hoff LS, Dartora EG, Miozzo IC, de Barba ME,
et al. Validation of the Brazilian Portuguese version of the Pittsburgh sleep
quality index. Sleep med 2011;12:70-5. doi:10.1016/j.sleep.2010.04.020
14. Farrahi J, Nakhaee N, Sheibani V, Garrusi B, Amirkafi A. Psychometric
properties of the Persian version of the Pittsburgh Sleep Quality Index
addendum for PTSD (PSQI-A). Sleep Breath 2009;13:259-62.
doi:10.1007/s11325-008-0233-3
15. Mehrdad R, Haghighi KS, Esfahani AH. Sleep quality of professional
firefighters. Int J Prev Med 2013;4:1095-100.

9

|

International Journal of Health Studies 2018;4(4)

Moradpour et al

16. Kim HW, Jung SM, Choi YS, Kim SA, Joung HY, Kim EJ, et al. Sleep
patterns of firefighters with shift working schedules in Seoul metropolitan area.
Sleep Med Res 2017;8:68-75. doi:10.17241/smr.2017.00059
17. Jeong KS, Ahn YS, Jang TW, Lim G, Kim HD, Cho SW, et al. Sleep
assessment during shift work in Korean firefighters: a cross-sectional study.
Safety and Health at Work 2019;10:254-9. doi:10.1016/j.shaw.2019.05.003
18. Ohayon MM, Carskadon MA, Guilleminault C, Vitiello MV. Meta-analysis
of quantitative sleep parameters from childhood to old age in healthy
individuals: developing normative sleep values across the human lifespan.
Sleep 2004;27:1255-73. doi:10.1093/sleep/27.7.1255
19. Lim DK, Baek KO, Chung IS, Lee MY. Factors related to sleep disorders
among male firefighters. Ann Occup Environ Med 2014;26:11.
doi:10.1186/2052-4374-26-11
20. Patel SR, Hu FB. Short sleep duration and weight gain: a systematic review.
Obesity (Silver Spring) 2008;16:643-53. doi:10.1038/oby.2007.118

International Journal of Health Studies 2018;4(4)

|

10

21. Kivimäki M, Head J, Ferrie JE, Shipley MJ, Brunner E, Vahtera J, et al. Work
stress, weight gain and weight loss: evidence for bidirectional effects of job
strain on body mass index in the Whitehall II study. Int J Obes (Lond)
2006;30:982-7. doi:10.1038/sj.ijo.0803229
22. Abbasi M, Rajabi M, Yazdi Z, Shafikhani AA. Factors Affecting Sleep
Quality
in
Firefighters.
Sleep
and
Hypnosis
2018;20:283-9.
doi:10.5350/Sleep.Hypn.2018.20.0163
23. Hom MA, Stanley IH, Rogers ML, Tzoneva M, Bernert RA, Joiner TE. The
association between sleep disturbances and depression among firefighters:
emotion dysregulation as an explanatory factor. J Clin Sleep Med
2016;12:235-45. doi:10.5664/jcsm.5492
24. Oh JU, Ko MA, Song HR, Hong MH, Kim HS, Kim WJ. Factors affecting
sleep quality of firefighters. Korean Journal of Psychosomatic Medicine
2018;26:19-25. doi:10.22722/KJPM.2018.26.1.19

