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Relation of sleep and musculoskeletal disorders among workers:

A systematic review
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Abstract

Objective: To systematically review literature on the relationship of sleep with musculoskeletal disorders.

Method: The systematic review was conducted after approval from the ethics review board of the University of Lahore,
Lahore, Pakistan, and comprised search of relevant literature published from 2012 to 2020 on Web of Science, Latin America
and the Caribbean Literature on Health Sciences and PakMedinet electronic databases. The key words used during the
search included workers, musculoskeletal pain, insomnia, musculoskeletal diseases, pain and sleep disorders. outcome
measures were the Nordic Musculoskeletal Questionnaire, Numerical Rating Scale, Musculoskeletal Complaint Severity
Index, Epworth Sleepiness Scale, Bergen Insomnia Scale, Karolinska Sleepiness Questionnaire and the National Institute for
Occupational Safety and Health score. PROSPERO CRD42021281084

Results: Of the 1,538 studies found, 13(0.8%) were reviewed. The relationship between pain and sleep was not found among
studies but, sleep disturbances were found to be linked to MSK pain in various parts of the body among workers.
Conclusion: Healthy lifestyle contributing to improvement in sleep quality and prevention of musculoskeletal pain should
be considered in order to enhance the quality of life among workers.
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Introduction

Work related musculoskeletal disorders (MSDs) are overuse
disorders of the tendons, muscles, joints, nerves and the
circulatory system that are caused or exacerbated by work
or the work surroundings over time. They are associated
with discomfort, pain and functional loss in the area
affected by a complex interplay among physical, mental,
biomechanical and physiological job loads, as well as
behavioural and cognitive aspects.!

Both sleep and pain have an impact on one another. Sleep
difficulties can worsen pain, while pain makes sleeping
difficult. Pain-on and pain-off neurons can help us
understand the anatomical relationships of pain and sleep
phenomenon. The wake-sleep cycle has an effect on these
neurons in the nucleus raphe magnus, which help and
hinder nociceptive impulses to thalamocortical paths.
Deep sleep fully activates inhibitory pain-off nerve cells,
whereas waking fully activates excitatory pain-on nerve
cells. Serotonin is important in inducing both analgesia and
deep sleep.2

In prior researches, MSD was exacerbated by urging
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physical labour and demanding labour environment, such
as carrying heavy objects or lifting them, positions that are
exhausting, uncomfortable posture or repetitive
movements.

MSDs have been associated with and attributed to psycho-
stressful work as well, like psychosocial variables, including
working stresses, including time restrictions, reduced
employment, insufficient social or supervisory support,
effort-reward imbalance, or conflict between career and
family. This applies to sleep issues and disorders commonly
faced by hospital staff, particularly nurses, which have
potential risks similar to that of MSD, but appear to be
linked to musculoskeletal (MSK) pain. Despite the fact that
anxiety and discomfort in general, and occupational
overload and MSK pain, in particular, are identified as
predictors or correlates of sleep deprivation, only a few
researchers have looked at stress-related and severe MSDs
in relation to sleep disorders (SDs).3

Literature suggests 7.40 hours of sleep are essential for the
wellbeing of workers, physically and mentally, while work
time has shown to affect sleeping, and even if the official
work weekly standard is 40 hours, some workers opt for
overtime and thus develop insomnia.4

Multiple sleep problems are quite well-documented as the
cause of increased sensitivity to pain and an increased risk
of pain.5 A literature review conducted by Menfee et al.6
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suggested that sleeping measures commonly associated
with chronic pain are daytime sleeping and insomnia.
Disrupted sleep could lead to sleeping during the day.
Sleep deprivation during the day relates to an individual's
daily lifestyle of sleep. Changani et al.” discovered that
sleepy people had a lower tolerance level than non-sleepy
people. In longitudinal and cross-sectional studies,3
sleepiness has also been linked with MSK pain.

In both longitudinal and cross-sectional research, insomnia
has also been linked to a higher risk of MSDs and
headache.? In a massive population research of 10,412
individuals, insomnia was linked to lower pain threshold.
Besides, Dzierzewski et al.’0 showed that elderly people
suffering from insomnia reported more pain after a night
of lower sleep time, which in itself is a characteristic of
insomnia.

Workplace wellbeing is often impacted by MSDs.
Sustaining a standing pose for extended periods of time
throughout work practice may have a harmful impact on
school teachers' life quality. Employees who frequently
indulge in hand-based activities have been found to
encounter body pain, especially in the lumber region and
upper body (shoulders).!" As a result, the lower body is
frequently assisting the release of the body structure, which
can contribute to MSDs.

Similarly, inadequate sleep quality has been reported to
have a significant influence on daytime activities in people
suffering from chronic pain. Sleep quality is an essential
factorin one's wellness, with inadequate sleep contributing
to MSK pain episodes. Sleep deprivation has previously
been shown to increase fatigue and pain.12

Sleep difficulties, depression and MSK discomfort
symptoms frequently coexist. Farmworkers who suffer from
sleep disorders, depression or MSK pain may be at a higher
risk of job injuries, in addition to being at a higher risk of
developing various medical conditions.'314 Operating with
dangerous chemicals, managing pointed farm tools, and
bending and lifting heavy loads on a regular basis are risk
factors that increase the chance of injury. Considerations
about the incidence and relationship between drowsiness,
depressed symptoms, and MSK discomfort among
farmworkers are thus justified. The complexity of getting a
sufficient and undisturbed night's sleep may be
exacerbated by congested standards of living.1>

Sleep problems are a crucial element of depression. A study
discovered that Latino migrant farmworkers who reported
sleep issues or depression were more likely to suffer from
persistent back pain. Physically demanding job, like that
executed by farmworkers, has been linked to an increased
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risk of sleep disruption.16

Sleep disorders have been widely documented in literature
in recent years, impacting people of all ages. Research has
found that the general public has a higher incidence of
sleep disorders, with rates ranging from 10% to 48%.17.18

In Brazil, accurate insomnia was found to affect 32% of the
population.’ Furthermore, a significant rise in sleep-
related concerns, such as difficulty initiating and
maintaining sleep, has been reported. Workers in the
manufacturing industry who frequently work near
conveyor belts at a specified pace or in a repetitive manner,
are thought to be the most susceptible to work-related
MSK injuries. Moreover, a shift in industrial structure has
increased the prevalence of work-related MSK injuries.20
The connection between pain and sleep is bi-directional,
and poor sleep quality and inadequate sleep cycles have
been implicated in the development of chronic pain in
observational studies.2

This systematic review studies on the relationship of sleep
with musculoskeletal disorders.

Materials and Methods

The systematic review was conducted after approval from
the ethics review board of the University of Lahore, Lahore,
Pakistan, and comprised search of relevant literature
published from 2012 to 2020 on Web of Science (WOS),
Latin America and the Caribbean Literature on Health
Sciences (LILACS) and PakMedinet electronic databases.
The review was conducted in line with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.22 The protocol was registered with the
International Prospective Register of Systematic Reviews
(PROSPERO),23 in accordance with PRISMA-P guidelines
(PROSPERO CRD42021281084).

The search strategy entailed combining key terms and
Boolean operators, such as AND, OR, and NOT, relevant to
the research following the PECOS format.24 Those included
were observational or cross-sectional studies related to
MSK pain and sleep disorders of subjects who were workers
in any field. The studies were peer-reviewed, published in
scientific journals with no language or time restriction, and
their full text was available. Studies were excluded if the
patient population from hospital were part of the study, or
were randomised controlled trials (RCTs), or data was
collected using self-designed questioners, or if the full text
was not available.

EndNote X7 software was used to store data. After
removing duplicate records, screening of the studies was
undertaken based on abstract and full texts. Data was
extricated from the selected studies, such as methods,
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sample size and demographics. Comparisons were done of sleep and MSK pain. A total of 13 descriptive, observational,
the outcomes, and the studies were assessed using a critical cross-sectional studies were analysed that had a total of
assessment  tool related to

methodological quality of the
studies.2

Also used was the Appraisal tool for
Cross-Sectional Studies (AXIS) tool that
takes into account study design,
quality and the likelihood of bias.25-27
Two researchers evaluated
independently the risk of partiality for
each study.

Outcomes of interest were work-
related MSDs, sleep disorders,
Karolinska Sleepiness Questionnaire
(KSQ), Nordic Musculoskeletal
Questionnaire (NMQ), Bergen
Insomnia Scale, Numerical Rating Scale
(NRS), Epworth Sleepiness Scale (ESS),
and Bergen Insomnia Scale (BIS).

Results

Of the 1,538 studies found, 13(0.8%)
were reviewed (Figure). Characteristics
of all the studies were noted and
compared (Tab|e_‘| )‘4,9,1 2,28,29,32,34-40
Critical appraisal score of the studies
ranged 15-19 (Table-2).

The relationship between pain and
sleep was not found among studies
but, sleep disturbances were found to
be linked to MSK pain in various parts
of the body among workers.

Discussion

The focus of the current systematic
review was to examine the evidence
suggesting a correlation between

Table-1: Summary of the studies reviewed.

NO. Study Author Summary table of included studies
(Latest to old) Country  Participants Population Mean Age (years) outcome of interest
1. MatreD.etal, Norway 1585 Nurses G1:37.4+7.6 BIS
202028 G2:33.349.4 NPS
(3:32.5+7.8
G4:31.7£7.9
2. MarklundS. etal., Sweden 187 Dentists 37.4+5.1 NRS
202038 WAI
3. HammigO. Switzerland 1232 Health 25-55 Swiss Health
20202 professionals Survey
4, deSouzaJMetal., Brazil 242 Teachers 45.0+10.97 NMQ
20201
5. SkarpsnoESetal., Norway 678 Workers G1:44.8+9.7) NRS
201932 G2:45.2+9.8
6. AndoH.etal, Japan 1747 Workers 42.1+12.3 self-administered
20194 questionnaire
7. Ihang,Y.etal., USA 397 Nurses 43.2+12.0 NRS
20183
8. Katsifaraki, M. etal.,, Norway 1032 Nurses 41.61£11.20 MSI,
2018 ESS,
BIS,
pPsal
9. deOliveira Sato Tetal., Brazil 568 Workers 453+9.8 NMQ
2018%
10. Moreno CRetal., Brazil 1591 Airline 273+374 KSQ
2016%° Pilots, rural 39.1+9.7 NMQ
Workers, 42.0+14.1
factory
workers
11. Martins A etal., Brazil 488 Factory 18-40 KSQ
201636 Workers WAI
NMQ
12. Sandberg JCetal., USA 300 Farm workers 18-40 ESS
20124 NIOSH
13. (Buxton OMetal., USA 1572 Patient Care 4144117 NMQ
201237 Workers

NPS: Number of pain sites, NMQ: Nordic musculoskeletal questionnaire, NRS: Numerical rating scale, WAI: Work ability index,
MSI: Musculoskeletal complaint severity index, ESS: Epworth sleepiness scale, BIS: Bergen insomnia scale, PSQI: Pittsburgh sleep
quality index, KSQ: Karolinska sleepiness questionnaire, NIOSH: National Institute for Occupational Safety and Health.

Table-2: (ritical appraisal of the ethodological quality of the studies reviewed.

No Study Author Introduction Method Result Discusion Other Total
(Latest to old) 1 2 3 4 5 6 7 8 9 07 N 12 13 14 15 16 17 18 19 20
1 MatreD.etal, 20202 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 0 1 16
2 MarklundS. etal., 2020)% 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 16
3 Himmig 0.2020? 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 18
4 deSouzaJMetal, 2020 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 18
5 SkarpsnoES etal., 201932 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 18
6 AndoH.etal,2019* 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 16
7 Ihang,Y.etal,2018% 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 0 1 17
8  Katsifaraki, M. Et al., 2018° 1 1 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 0 1 15
9 deOliveira SatoT etal.2018% 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 18
10 Moreno (R etal.2016% 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 19
11 Martins Al et al., 2016% 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 19
12 Sandberg JCetal. 20124 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 18
13 Buxton OM etal. 2012 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 18

1:Yes, 0:N
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Records identified through WOS,
LILACS,PakMedinet (n =1532)

Records identified through
Additional records identified

| Identification |

+ through hand searching (n =6)
WOS, LILACS,PakMedinet (n =1532)

Records after duplicates removed

(n=234)
2
g Y
A Records screened Records excluded
— (n=1304) (n=1242)
B Y
- Full-text articles assessed for Full-text articles excluded, with
S eligibility (n = 62) reasons (n = 49)
. Population not same: (n=13) Objective
not same: (n=10)
2 Y Not on eligibility criteria: (n=13)
EZ Final Studies included for analysis | - Longitudinal and cohort studies: (n=12)
(n=13)

WOS: Web of Science, LILACS: Latin America and the Caribbean Literature on Health Sciences

Figure: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA flow-chart.
11,619 respondents with MSK pain. The studies had been

conducted between 2012 and 2020, and the most
commonly used questioners included NMQ, NRS, ESS and
BIS.

With the passage of time, people's trust in evidence-based
practice is growing. An expert panel used the Delphi
approach created by Downes MJ, et al. in the current review
to assess the methodological quality of the studies.25 In one
of the studies reviewed, pain concerns were not related to
shift work schedules, or the amount of night shifts worked
the preceding year, and were only marginally related to the
number of rapid returns during that year. Insomnia
condition was positively connected with pain symptoms.
A contrast was also made regarding the dispersion of pain,
which was assessed as the frequency of pain sites and
widespread pain, as the frequency of pain sites has been
found to have a strong linear association with general
wellbeing. The review discovered a link between insomnia
and all three pain measurements. Many longitudinal
studies have found a link between insomnia and pain,
supporting the idea that the primary goal should be to
develop work schedules that promote better sleep.
According to an analysis of 15 experimental investigations,
insufficient sleep time is a highly plausible mediator
because it raises perception of pain, and sleep quality
appears to impact the next day's distress.

Earlier investigations, used variations of (NMQ) Nordic
Musculoskeletal Questionnaire, which is widely regarded
as a standard tool in epidemiological studies analysing MSK
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problems.28

On the basis of the Work Ability Index (WAI), nearly 20%
dentists reported lower output in terms of quality and
quantity of work due to pain or discomfort, with slightly
>6% reporting poor-to-moderate work capacity. Poor sleep
quality, high level of stress, and multi-site pain were also
common, and all were connected to productivity (Table 1).

Severe MSDs, particularly vigorous base workloads were
found to be substantially more common among nurses
than among various other healthcare workers. However,
while the frequency of severe MSDs has been reported to
be strongly higher in nursing staff than in other healthcare
professionals, these rates vary greatly among healthcare
professionals (Table 1). The review also found that general
stress was a much stronger risk factor for sleep
disturbances than job stressors amongst healthcare
professionals in specific and general healthcare workers in
particular.2®

Poor sleep quality was linked to MSK discomfort in Brazilian
public school teachers (Table 1). Some important factors,
such as chronic stress and a high job, may contribute to a
relationship between sleep deprivation and MSDs.
Overwork may be associated with less time for rest and
relaxation, as well as excessive tiredness, both of which can
disrupt sleep.

In a longitudinal research in Sweden, Rasmussen-Barr et
al.30 established a relationship between moderate to severe
sleep disruptions and low back pain, while Tekeoglu et al.31
in Finland observed a relationship between sleepiness and
pain in people with shoulder impingement syndrome.

If sleeping time is limited or sleep quality is poor, it can
cause a number of psychological and physical changes,
such as increased muscular tension and pain episodes in
various parts of the body.2

Previous research has found that physical activity at work
and discomfort are individually and positively related to
sleep issues. Workers with high levels of occupational
physical activity (OPA) are subjected to additional
vulnerabilities at work, like psychosocial stresses, which
may influence both MSK pain and sleep.32

Yamada et al.33 reported that the most common location
of chronic pain that affected work was the lumbar,
shoulders, head, neck, and lower limbs, in order of
descending prevalence.

The current review found a link between chronic
musculoskeletal pain (CMP), working hours, and sleeping
hours. A study found a link between sleeping hours and
chronic pain that did not include working hours.4

J Pak Med Assoc
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A higher incidence of work-related MSK pain and sleep
disorders was found in a study of nearly 400 hospital nurses
(Table 1).

Rising frequency of sleep disorders among nurses are of
essential relevance since insomnia has been shown to be a
threat to occupational health and safety, and, for nurses, it
is likely to impair healthcare service quality and safety of
the patient.

Sleep onset delay of 30 minutes or over was related with a
32% greater risk of work-related MSDs (WMSDs), and,
additionally, nurses who acknowledged taking sleep-
promoting medications had a 39% higher incidence of
WMSDs than nurses who did not disclose using any sleep-
promoting medication.34

Insomnia measured by BIS was more strongly connected
with MSK discomfort than sleepiness measured by ESS, and
the overall Pittsburgh Sleep Quality Index (PSQI) score was
not really related to any of the pain complaints. ESS has
been linked to MSK pain, headache and neck pain.
Furthermore, BIS was substantially related with MSK
discomfort in the current population, which is consistent
with earlier findings.2?

A study found that work-related strain was linked to poor
sleep quality, implying that high physical demands at
workplace may be linked to sleep disruptions. Working
hours and occupation play a part in the sleep-pain
connection, highlighting the importance of future research
in this area.3>

A study reported a higher incidence of sleep disruptions
among rubber tappers with high physical activity
compared to industrial workers with low/moderate
physical activity. It also found that intensive physical
exercise had a negative impact on sleep.35 According to a
research of rural labourers engaged in coffee harvesting,
which is field work involving risky and stressful workplace
settings, had MSK pain and a decrease in sleep quality.3¢

The review evaluated the sleep- and work-related effects
of body discomfort, work hindrance caused by pain, and
functional restrictions of daily chores. Despite adjusting for
socio-demographic, psychiatric and occupational
characteristics, strong and substantial correlations of sleep
deprivation remained with pain, functional limitation and
workplace interference. Insufficient sleep, insomnia
symptoms, sleep inadequacy, or any combination of the
three, may thus be linked to occupational susceptibility or
may reflect additional health-related impacts of
occupational exposures, exacerbating the repercussions of
past workplace exposures. Alternatively, body pain, pain-
related work interruption, and functional restrictions in
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daily living duties may raise the chance of sleep
insufficiency.37

This study was not conducted with various parameters like
work, stress or working hours and sleeping hours. The
analysis of cause and effect relationship between
musculoskeletal pain and sleep is hindered due to the cross
sectional methodology. In terms of limitations, the current
review did not include data on factors like physical and
psychosocial work strain, work-family conflict, and working
other paid jobs, which could have had residual
confounding effect. Besides, a longitudinal study is needed
for objective evaluation of sleep, and to verify the incidence
and direction of causality in workers.

Conclusion

Literature supported the existence of relationship between
pain and sleep. Sleep disturbances were found to be linked
with MSK pain in various parts of the body in workers. The
type of profession may play a role in the sleep-pain link.
Healthy lifestyle contributing to improvement in sleep
quality and prevention of MSK pain should be considered
in order to enhance workers’ quality of life.

Acknowledgement: We are grateful to Dr Saad Asadullah
Gilani, PT, for his encouragement, constructive criticism and
suggestions.

Disclaimer: None.
Conflict of Interest: None.
Source of Funding: None.

References

1. Sekkay F, Imbeau D, Chinniah Y, Dubé PA, de Marcellis-Warin N,
Beauregard N, et al. Risk factors associated with self-reported
musculoskeletal pain among short and long distance industrial gas
delivery truck drivers. Appl Ergon. 2018; 72:69-87. doi: 10.1016
/j.apergo.2018.05.005.

2. Roizenblatt M, Rosa Neto NS, Tufik S, Roizenblatt S. Pain-related
diseases and sleep disorders. Braz J Med Biol Res. 2012; 45:792-8. doi:
10.1590/50100-879x2012007500110.

3. Rugulies R, Norborg M, Serensen TS, Knudsen LE, Burr H. Effort-
reward imbalance at work and risk of sleep disturbances. Cross-
sectional and prospective results from the Danish Work Environment
Cohort Study. J Psychosom Res. 2009; 66:75-83. doi: 10.1016/j.
jpsychores.2008.05.005.

4. Ando H, lkegami K, Sugano R, Nozawa H, Michii S, Shirasaka T, et al.
Relationships Between Chronic Musculoskeletal Pain and Working
Hours and Sleeping Hours: A Cross-sectional Study. J UOEH. 2019;
41:25-33. doi: 10.7888/juoeh.41.25.

5. LautenbacherS, Kundermann B, Krieg JC. Sleep deprivation and pain
perception. Sleep Med Rev. 2006; 10:357-69. doi: 10.1016/j.smrv.
2005.08.001.

6.  Menefee LA, Cohen MJ, Anderson WR, Doghramiji K, Frank ED, Lee H.
Sleep disturbance and nonmalignant chronic pain: a comprehensive
review of the literature. Pain Med. 2000; 1:156-72. doi:
10.1046/j.1526-4637.2000.00022 x.

Open Access



1473

20.

21.

22.

23.

Chhangani BS, Roehrs TA, Harris EJ, Hyde M, Drake C, Hudgel DW, et
al. Pain sensitivity in sleepy pain-free normal. Sleep. 2009; 32:1011-
7.

Harrison L, Wilson S, Munafo MR. Exploring the associations between
sleep problems and chronic musculoskeletal pain in adolescents: a
prospective cohort study. Pain Res Manag. 2014; 19:e139-45. doi:
10.1155/2014/615203.

Katsifaraki M, Nilsen KB. Wzersted M. The association of sleepiness,
insomnia, sleep disturbance and pain: a study amongst shiftworking
nurses. Sleep Biol Rhythms. 16:133-40. Doi:10.1007/s41105-017-
0135-5

Dzierzewski JM, Williams JM, Roditi D, Marsiske M, McCoy K,
McNamara J, et al. Daily variations in objective nighttime sleep and
subjective morning pain in older adults with insomnia: evidence of
covariation over time. J Am Geriatr Soc. 2010; 58:925-30. doi:
10.1111/j.1532-5415.2010.02803 x.

Shankar S, Naveen Kumar R, Mohankumar P, Jayaraman S. Prevalence
of work-related musculoskeletal injuries among South Indian hand
screen-printing workers. Work. 2017; 58:163-72. doi: 10.3233/WOR-
172612.

de Souza JM, Pinto RZ, Tebar WR, Gil FCS, Delfino LD, Morelhao PK,
et al. Association of musculoskeletal pain with poor sleep quality in
public school teachers. Work. 2020; 65:599-606. doi: 10.3233/WOR-
203114.

Voaklander DC, Umbarger-Mackey ML, Wilson ML. Health,
medication use, and agricultural injury: A review. Am J Ind Med.
2009; 52:876-89. doi: 10.1002/ajim.20749.

Lindberg E, Carter N, Gislason T, Janson C. Role of snoring and
daytime sleepiness in occupational accidents. Am J Respir Crit Care
Med. 2001; 164:2031-5. doi: 10.1164/ajrccm.164.11.2102028.
Sandberg JC, Grzywacz JG, Talton JW, Quandt SA, Chen H, Chatterjee
AB, et al. A cross-sectional exploration of excessive daytime
sleepiness, depression, and musculoskeletal pain among migrant
farmworkers. J Agromedicine. 2012; 17:70-80. doi: 10.1080/
1059924X.2012.626750.

Akerstedt T, Fredlund P, Gillberg M, Jansson B. A prospective study
of fatal occupational accidents -- relationship to sleeping difficulties
and occupational factors. J Sleep Res. 2002; 11:69-71. doi:
10.1046/j.1365-2869.2002.00287 x.

Ohayon MM, Roth T. What are the contributing factors for insomnia
in the general population? J Psychosom Res. 2001; 51:745-55.
doi:10.1016/50022-3999(01)00285-9.

Ohayon MM, Partinen M. Insomnia and global sleep dissatisfaction
in Finland. J Sleep Res. 2002; 11:339-46. doi: 10.1046/j.1365-
2869.2002.00317.x.

Santos-Silva R, Bittencourt LR, Pires ML, de Mello MT, Taddei JA,
Benedito-Silva AA, et al. Increasing trends of sleep complaints in the
city of Sao Paulo, Brazil. Sleep Med. 2010; 11:520-4. doi:
10.1016/j.sleep.2009.12.011.

Lee JW, Lee JJ, Mun HJ, Lee KJ, Kim JJ. The Relationship between
Musculoskeletal Symptoms and Work-related Risk Factors in Hotel
Workers. Ann Occup Environ Med. 2013; 25:20. doi: 10.1186/2052-
4374-25-20.

Haack M, Simpson N, Sethna N, Kaur S, Mullington J. Sleep deficiency
and chronic pain: potential underlying mechanisms and clinical
implications. Neuropsychopharmacology. 2020; 45:205-16. doi:
10.1038/541386-019-0439-z.

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow
CD, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews BMJ. 2021; 372:n71 doi:10.1136/
bmj.n71

Schiavo JH. PROSPERO: An International Register of Systematic

Open Access

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

D. Zaheer, A. Munawar, S. Ali

Review Protocols. Med Ref Serv Q. 2019; 38:171-80. doi: 10.1080/
02763869.2019.1588072.

Morgan RL, Whaley P, Thayer KA, Schiinemann HJ. Identifying the
PECO: A framework for formulating good questions to explore the
association of environmental and other exposures with health
outcomes. Environ Int. 2018; 121:1027-31. doi: 10.1016/j.envint.
2018.07.015.

Downes MJ, Brennan ML, Williams HC, Dean RS. Development of a
critical appraisal tool to assess the quality of cross-sectional studies
(AXIS). BMJ Open. 2016; 6:e011458. doi: 10.1136/bmjopen-2016-
011458.

Ma LL, Wang YY, Yang ZH, Huang D, Weng H, Zeng XT.
Methodological quality (risk of bias) assessment tools for primary
and secondary medical studies: what are they and which is better?
Mil Med Res. 2020; 7:7. doi: 10.1186/540779-020-00238-8.

Page MJ, McKenzie JE, Higgins JPT. Tools for assessing risk of
reporting biases in studies and syntheses of studies: a systematic
review. BMJ Open. 2018; 8:e019703. doi: 10.1136/bmjopen-2017-
019703.

Matre D, Nilsen KB, Katsifaraki M, Waage S, Pallesen S, Bjorvatn B. Pain
complaints are associated with quick returns and insomnia among
Norwegian nurses, but do not differ between shift workers and day
only workers. Int Arch Occup Environ Health. 2020; 93:291-9. doi:
10.1007/500420-019-01481-w.

Hammig O. Work- and stress-related musculoskeletal and sleep
disorders among health professionals: a cross-sectional study in a
hospital setting in Switzerland. BMC Musculoskelet Disord. 2020;
21:319. doi: 10.1186/512891-020-03327-w.

Rasmussen-Barr E, Grooten WJA, Hallgvist J, Holm LW, Skillgate E. Are
job strain and sleep disturbances prognostic factors for low-back
pain?A cohort study of a general population of working age in
Sweden. J Rehabil Med. 2017; 49:591-7. doi: 10.2340/16501977-2249.
Tekeoglu |, Ediz L, Hiz O, Toprak M, Yazmalar L, Karaaslan G. The
relationship between shoulder impingement syndrome and sleep
quality. Eur Rev Med Pharmacol Sci. 2013; 17:370-4.

Skarpsno ES, Mork PJ, Nilsen TIL, Jergensen MB, Holtermann A.The
joint association of musculoskeletal pain and domains of physical
activity with sleep problems: cross-sectional data from the DPhacto
study, Denmark. Int Arch Occup Environ Health. 2019; 92:491-9. doi:
10.1007/s00420-018-1382-8.

Yamada K, Wakaizumi K, Fukai K, Iso H, Sobue T, Shibata M, et al.

[Study of chronic pain and its associated risk factors among Japanese
industry workers: the Quality of Working Life Influenced by Chronic
pain (QWLIC) study]. Sangyo Eiseigaku Zasshi. 2017; 59:125-34.
Japanese. doi: 10.1539/sangyoeisei.17-004-E.

Zhang Y, Duffy JF, de Castillero ER, Wang K. Chronotype, Sleep
Characteristics, and Musculoskeletal Disorders Among Hospital

Nurses. Workplace Health Saf. 2018; 66:8-15. doi: 10.1177/
2165079917704671.
de Oliveira Sato T, Hallman DM, Kristiansen J, Holtermann A. The
association between multisite musculoskeletal pain and cardiac
autonomic modulation during work, leisure and sleep - a cross-
sectional study. BMC Musculoskelet Disord. 2018; 19:405. doi:
10.1186/512891-018-2312-3.

Martins AJ, Vasconcelos SP, Skene DJ, Lowden A, de Castro Moreno
CR. Effects of physical activity at work and life-style on sleep in
workers from an Amazonian Extractivist Reserve. Sleep Sci. 2016;
9:289-94. doi: 10.1016/j.5lsci.2016.10.001.

Buxton OM, Hopcia K, Sembajwe G, Porter JH, Dennerlein JT,
Kenwood C, et al. Relationship of sleep deficiency to perceived pain
and functional limitations in hospital patient care workers. J Occup
Environ Med. 2012; 54:851-8. doi: 10.1097/JOM.0b013e31824e6913.

J Pak Med Assoc



Relation of sleep and musculoskeletal disorders among ......

38. Marklund S, Mienna CS, Wahlstréom J, Englund E, Wiesinger B. Work
ability and productivity among dentists: associations with
musculoskeletal pain, stress, and sleep. Int Arch Occup Environ
Health. 2020; 93:271-8. doi: 10.1007/500420-019-01478-5.

39. Moreno CR, Lowden A, Vasconcelos S, Marqueze EC. Musculoskeletal
pain and insomnia among workers with different occupations and
working hours. Chronobiol Int. 2016; 33:749-53. doi: 10.3109/
07420528.2016.1167730.

1474

40. Sandberg JC, Grzywacz JG, Talton JW, Quandt SA, Chen H, Chatterjee
AB, et al. A cross-sectional exploration of excessive daytime
sleepiness, depression, and musculoskeletal pain among migrant
farmworkers. J Agromedicine. 2012; 17:70-80. doi: 10.1080/
1059924X.2012.626750.

Vol. 73, No. 7, July 2023

Open Access



