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Abstract

Background and aims: Police officers frequently experience poor sleep quality
and a high incidence of musculoskeletal disorders due to shift work patterns and
the physically and mentally demanding nature of their profession. This study
aimed to ascertain the impact of an ergonomic training program, combined
with corrective exercise techniques, on enhancing sleep quality and reducing
musculoskeletal disorders among police officers.

Methods: In a semi-experimental study, 47 shift work officers from the
Mazandaran police force were examined. Participants were randomly assigned
to intervention and control groups. The ergonomic intervention comprised
three training sessions (sleep hygiene, ergonomic principles, and general
exercise recommendations) and 16 practical sessions of corrective movements
over an 8-week period. The control group did not receive any intervention. Prior
to and immediately following the interventions, participants completed the
Pittsburgh Sleep Quality and Nordic Musculoskeletal Disorder questionnaires.
Data analysis was conducted using SPSS software, version 24.

Results: The sleep quality score in the intervention group significantly
decreased following the educational intervention program (P<0.001). The
Nordic questionnaire results indicated that prior to the interventions, the
highest percentage of disorders were reported in the back (81.8%), knee
(68.2%), and shoulder (63.6%) regions. Following the intervention, disorders
in these areas significantly decreased to 40.9%, 36.4%, and 31.8%, respectively.

Conclusion: The findings demonstrated that training in sleep hygiene,
ergonomic principles, and general exercise recommendations, in conjunction
with corrective movement exercises, can enhance sleep quality and reduce
musculoskeletal disorders. However, following two months of interventions,
the average sleep quality score of participants still fell within the poor sleep
quality range. Therefore, simultaneous training and practical corrective
movement exercises are recommended to optimize sleep quality and decrease
musculoskeletal disorders.
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EXTENDED ABSTRACT

INTRODUCTION

Service and security workers, such as police offi-
cers, are among the occupational groups that face poor
sleep quality and severe musculoskeletal disorders due
to shift work patterns and the physically and mentally
demanding nature of their job. Irregular schedules and
shift work can impact various dimensions of health,
with sleep disorders being among the most common
consequences). Previous studies have shown that 20%
of employees in industrialized countries have rotating
shift work schedules, and 10% of them suffer from sleep
disorders. A survey of 4957 American police officers
found that 60% experienced sleep disorders. Sleep is a
basic physiological need for relieving everyday fatigue.
If this need is not met, it can lead to mental and physi-
cal fatigue and the development of musculoskeletal dis-
comforts. Night shift work has also been found to have
a direct relationship with an increased risk of muscu-
loskeletal diseases. Police officers and soldiers are ex-
posed to a range of injuries and musculoskeletal disor-
ders due to the nature of their work, special missions
at different hours of the day, and irregular schedules. A
study by Molloy et al. (2020) reported back, knee, and
neck disorders as the most common disorders in mili-
tary soldiers. Injuries not only endanger the health of
military forces but can also lead to decreased social se-
curity and loss of operational readiness in police forces.
Considering the importance of physical health for secu-
rity personnel in carrying out their assigned missions,
as well as the prevalence of poor sleep quality and mus-
culoskeletal disorders, this study aimed to determine
the effect of an ergonomic training program combined
with corrective exercise techniques on improving sleep
quality and reducing musculoskeletal disorders in po-
lice officers.

METHODOLOGY
This semi-experimental study was conducted

among 47 shift workers from the Mazandaran mili-
tary force (25 in the control group and 22 in the in-
tervention group). Before starting the study, partici-
pants were informed about its purpose and assured
that their information would remain confidential.
They were also informed that they could withdraw
from the study at any stage. Participants completed
an informed consent form. The intervention group re-
ceived a training program including ergonomics and
sleep hygiene principles along with corrective move-
ments over 8 weeks (16 sessions of 1 hour, twice per
week). The control group did not receive any inter-
vention. The prevalence of musculoskeletal disorders
was investigated using the Nordic questionnaire, while
sleep quality was assessed using the Pittsburgh Sleep
Quality questionnaire. As data did not follow a nor-
mal distribution pattern, the Wilcoxon test was used
to compare mean sleep quality scores at the beginning
and end of the 2-month period. McNemar’s test was
used to compare the prevalence of musculoskeletal
disorders. A p-value <0.05 was considered statistically
significant.

RESULTS

In this study, 47 employees (22 in the intervention
group and 25 in the control group) participated until
the end of the study. The mean and standard deviation
of age, height, and body mass index in the interven-
tion and control groups were (177.14 + 5.29 cm and
176.32 £ 6.78 cm), (35.36 + 4.81 and 36.52 + 6.37
years), and (27.91 + 2.64 and 27.07 £ 2.08) respec-
tively. Both groups were in the high weight category
(25-30). The frequency and percentage of other demo-
graphic and occupational information of the partici-
pants are shown in Table 1.

Table 2 presents the results of the sleep quality
score in the intervention group based on Wilcoxon’s
non-parametric statistical test. Before and after the

Table 1. Demographic and occupational characteristics in intervention and control groups

Variable Control group (Mean+ SD) Intervention group (Meanz SD)
Age (year) 36.52 £ 6.37 35.36 + 4.81
Height (cm) 176.32 £ 6.78 177.14 £ 5.29
Weight (Kg) 84.52 +11.32 87.59 £9.18
BMI 27.07 +£2.08 27.91 +2.64
<5 years -
Work Experience
5-10 years 22.7
(frequency %)
>10 years 77.3
Education (£ o Diploma 36.3
t
ucation (frequency %) Bachelor 591
Master 4.5
Marital Status (f %) Single 13.6
arital Status (frequenc
q v Married 86.4
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Table 2. The results of the Wilcoxon test comparing the mean and standard deviation of the sleep quality score in the intervention group

Groups Timeline  Average  Standard deviation Significance level
Intervention Before 8.50 2.13 0.001*
After 6.45 1.47
Control Before 7.84 221 0.028*
After 8.36 2.37

Table 3. The results of the McNemar test comparing the proportions of musculoskeletal disorders (one week before) in the intervention group

Yes

No

Variable Time line P-value
Frequency (%) Frequency (%)
Before 11(50) 11(50)
Neck 0.289
After 7(31.8) 15(68.2)
Before 14(63.6) 8(36.4)
Shoulder 0.016*
After 7(31.8) 15(68.2)
Before 4(18.2) 18(81.8)
Elbow 0.500
After 2(9.1) 20(90.9)
Before 10(45.5) 12(54.5)
wrist 0.063
After 5(22.7) 17(77.3)
Before 18(81.8) 4(18.2)
Waist 0.004*
After 9(40.9) 13(59.1)
Before 13(59.1) 9(40.9)
Back 0.070
After 7(31.8) 15(68.2)
Before 5(22.7) 17(77.3)
Thigh 0.625
After 3(13.6) 19(86.4)
Before 15(68.2) 7(31.8)
Knee 0.016*
After 8(36.4) 14(63.6)
Before 10(45.5) 12(54.5)
Ankle 0.125
After 6(27.3) 16(72.7)

implementation of the intervention programs, there
was a statistically significant difference in the average
sleep quality score. After the implementation of the
training program, the sleep quality score decreased,
indicating that the implementation of the training
program had a positive effect (P< 0.05). Additionally,
sleep quality scores in the control group, based on
Wilcoxon’s non-parametric statistical test, show that
before and after the implementation of the interven-
tion program, there was a statistically significant dif-
ference in the average score of sleep quality (P< 0.05).
The average sleep quality score for the control group
increased during the study without any intervention.
The percentage of discomfort from musculoskel-
etal disorders during the last week in the interven-
tion group is reported in Table 3. The highest level
of musculoskeletal disorders before the implementa-
tion of the intervention program was related to the
waist (81.8%), knee (68.2%), shoulder (63.6%), back

y

(59.1%), neck (50%), wrist, and ankle (45.5%) regions.
Results showed that after the implementation of the
intervention program, the frequency of musculoskel-
etal disorders in the waist (40.9%), knees (36.4%), and
shoulder (31.8%) was significantly reduced. Accord-
ing to Table 4, based on the results of the McNemar
test, comparing the proportions of musculoskeletal
disorders in the control group during the last week
was not significant in any of the body areas (P=0.05).

DISCUSSION

In examining the sleep quality of the participants in
the intervention group, there was a significant differ-
ence between the average sleep quality score. In fact,
the average sleep quality score before the intervention
program was 8.50 + 2.13 and after the intervention
program, it was reduced to 6.45 + 1.47. However, the
quality of sleep had not yet reached the desired level.
Akbari et al. (2015) showed that there is a significant
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Table 4. The results of the McNemar test comparing the proportions of musculoskeletal disorders (one week before) in the control group

X X Yes No Significance level
. Time line
Variable Frequency (percentage) Frequency (percentage) P
Before 15(60) 10(40)
Neck 1.000
After 16(64) 9(36)
Before 12(48) 13(52)
Shoulder 0.625
After 14(56) 11(44)
Before 0(0) 25(100)
Elbow 0.500
After 2(8) 23(92)
Before 7(28) 18(72)
wrist 1.000
After 8(32) 17(68)
) Before 19(76) 6(24)
Waist 1.000
After 19(76) 6(24)
Before 10(40) 15(60)
Back 0.727
After 8(32) 17(68)
Before 2(8) 23(92)
Thigh 1.000
After 2(8) 23(92)
Before 15(60) 10(40)
Knee 0.375
After 18(72) 7(28)
Before 12(48) 13(52)
Unkle 1.000
After 12(48) 13(52)

difference between the sleep quality score and moder-
ate-intensity aerobic exercises. In examining the sleep
quality of participants in the control group, there was
a significant difference between the average score of
sleep quality before and after the interventions. In fact,
the average score of sleep quality increased by 0.8 dur-
ing the implementation of the study, which indicates a
decrease in sleep quality. However, the changes in the
average sleep quality score were lower when compared
to other studies.

Many studies have been conducted regarding the
effectiveness of sleep hygiene education in various
fields. The results of these studies showed that the
training of sleep quality improvement skills can play
a significant role in improving the sleep quality of
personnel and holding training courses in this field
for personnel can be useful and effective. The results
of the present study also confirm the significant ef-
fect of sleep hygiene training on the sleep quality of
employees, which is consistent with the results of the
mentioned studies. The American Sleep Disorders
Association considers exercise and physical activity
as an important part of sleep health and mentions
it as a non-pharmacological intervention to improve
sleep. Gerber et al’s study on the effect of exercise on
people’s sleep showed that doing exercise affects the

quality of sleep and people who had more physical
activity reported better sleep quality and less sleepi-
ness.

Musculoskeletal disorders were another health-
related problem in the police officers. Based on the
results of the McNemar test, no significant difference
was found when comparing the proportion of muscu-
loskeletal disorders in the control group. The control
group did not receive any intervention, which makes
this result seem reasonable. On the other hand, in the
intervention group, a significant difference was found
when comparing the proportion of musculoskeletal
disorders in the waist, knee, and shoulder regions.
According to the results of the present study, the er-
gonomics intervention program (training and cor-
rective movements) caused a significant reduction in
the waist pain of the employees, which was consistent
with the findings of Rezvani and John Bozorgi’s study.
In addition, these interventions have been effective in
reducing knee and shoulder pain as reported in simi-
lar studies. In general, physical activity and exercise
are considered as one of the basic techniques of pri-
mary care in dealing with chronic musculoskeletal
discomfort, which have positive effects on the muscu-
loskeletal system, and pain reduction can affect sleep
quality.
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CONCLUSION

Shift workers in the police force experienced poor
sleep quality and a relatively high prevalence of mus-
culoskeletal disorders. The results demonstrated that
training courses, including sleep hygiene, ergonomic
principles, and general exercise recommendations,
combined with corrective movement exercises, have a
positive effect on sleep quality and reducing musculo-
skeletal disorders. However, after two months of inter-

ventions, the average sleep quality score of participants
still fell within the poor sleep quality level. Therefore,
simultaneous training and practical corrective move-
ment exercises are recommended to optimize sleep
quality and decrease musculoskeletal disorders.
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