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Introduction: Nursing is a job with high physical activity; therefore nursed are at high risk of 
work-related musculoskeletal disorders, including neck pain. 

Objective: This study aims to investigate the prevalence and risk factors of neck pain in nurses 
working in intensive care units (ICUs) of teaching hospitals in Rasht, north of Iran.

Materials and Methods: In this cross-sectional study, 120 nurses working in the ICUs of 
seven educational therapeutic hospitals in Rasht in 2019 participated. Required data 
were collected using a two-part questionnaire. The first part surveyed sociodemographic 
information. The second part was the Persian version of the neck disability index. For 
statistical analysis, chi-square test, Fisher’s test, and logistic regression analyses were 
used.

Results: The mean age of nurses was 35.7±5.8 years, and 97.5% of them were female. 
Their mean work experience was 11.1±5.6 years. The overall prevalence of neck pain was 
82.5% (n=99). The frequency of neck pain among nurses with more than 15 years of work 
experience (P=0.019), age 30-39 years (P=0.031) and no sports activity (P=0.031) was more. 
The risk of neck pain in nurses who had a history of exercise was 3.277 times higher (95% CI; 
1.030%, 10.43%, P=0.045) and in married nurses was 2.92 (95% CI; 0.920%, 9.274%, P=0.069) 
that was borderline significant.

Conclusion: There is a high prevalence of neck pain among nurses working in the ICUs of 
educational therapeutic hospitals in Rasht. Hence, it is necessary for hospital managers to 
take the necessary measures to reduce these complications in order to protect the health of 
nurses and improve the quality of patient care. 
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Introduction 

n the past decade, occupational diseases 
have been prevalent in 40-60% of the work-
ers, most of which is musculoskeletal dis-
orders [1, 2]. Work-related musculoskeletal 
disorders are associated with discomfort, 

weakness, inability, or persistent pain in the neck, back, 
or upper limbs [2, 3]. The prevalence of musculoskeletal 
injuries is estimated to be 40% and 84% in developed 
and developing countries, respectively [4, 5]. Nurses, 
due to having repeated movements such as pushing, 
pulling, lifting, and bending in the workplace, are prone 
to a variety of musculoskeletal disorders [6]. The most 
common musculoskeletal disorder among nurses is low 
back pain with a prevalence of 32-90%, followed by 
neck pain, shoulder pain, and knee pain with prevalence 
rates of 12-52%, 17-48%, and 7-68%, respectively [7]. 
Musculoskeletal disorders seem to be multifactorial and 
has several risk factors, including physical, psychosocial, 
organizational and individual factors. Risk factors asso-
ciated with musculoskeletal pain among nurses include 
high physical activity, poor posture at work, moving pa-
tients, and lifting heavy loads. Neck pain has a multifac-
torial etiology. Nonmodifiable risk factors of neck pain 
are age, gender, and genetics, while modifiable risk fac-
tors are smoking, exposure to tobacco smoke, physical 
inactivity, and mental health problems [8]. Due to an-
thropometrical and physiological sex differences, wom-
en are more prone to neck pain [9]. Genetics seem to 
have a role in neck pain, although its influence gradually 
decreases by aging and environmental factors become 

more predominant. Studies have shown that exposure 
to tobacco smoke, obesity, and high physical activity 
are risk factors for neck pain [9, 10]. The results of a 
study showed that the highest rate of musculoskeletal 
injuries in health care providers was due to lifting and 
moving patients [11]. Intensive care unit (ICU) nurses 
are at higher risk of developing musculoskeletal disor-
ders than nurses working in other hospital wards [12, 
13]. History of sports injury or occupational trauma, has 
also been reported as a risk factor for chronic neck pain 
[14]. Mental problems such as anxiety and anger in case 
of neck pain have been shown to be associated with a 
weaker prognosis [15]. Musculoskeletal disorders are 
the second leading cause of occupational disability and 
absence from work after cold, which can force hospital 
nurses to change their career and can impose high eco-
nomic burden on the health care system [16]. Due to 
the limited research on this issue in developing coun-
tries, especially Iran, this study aims to investigate the 
frequency of neck pain among ICU nurses in north of 
Iran and its associated factors.

Materials and Methods

This is a descriptive-analytical study with a cross-
sectional design. The study population consists of the 
nurses working in ICUs of seven teaching hospitals in 
Rasht, Iran, in 2019. The sampling was done by a census 
method. Thus, the sample size was equal to the study 
population (n=145). Inclusion criteria were willingness 
to participate in the study, no cervical trauma or surgery 
in the neck area, and working in the ICU.

I

Highlights 

● Nurses working in the intensive care units (ICUs) are at high risk of work-related musculoskeletal disorders 
including neck pain.

● Prevalence of neck pain among ICU nurses in Rasht city is different based on work experience, age, and history of 
exercise.

● The exercise can help reduce the incidence of neck pain in ICU nurses.

Plain Language Summary 

Due to high physical activity, nurses are at risk of work-related musculoskeletal disorders. The prevalence of neck 
pain among nurses in ICUs is higher than among nurses in other wards due to high work pressure and sensitivity 
associated with caring for sick patients Results of this study showed that the prevalence of neck pain among ICU 
nurses from northern Iran was 82.5%. This prevalence was significantly different among nurses with different work 
experiences and ages, and between those with and without a history of exercise. The nurses with no history of 
exercise are more likely to have neck pain.
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The data collection tool was a two-part questionnaire. 
The first part surveyed demographic information includ-
ing age, sex, body mass index (BMI), and information 
about the number of work shifts per month, type of work 
shifts, marital status, work experience, family history 
of neck pain, history of exercise, and history of mental 
health problems. The second part was the neck disabil-
ity index (NDI) developed by Vernon et al. [17]. It has 10 
items rated on 6-point scale from 0 to 5, and has a total 
score of 50. A score of 0-4, 5-14, 15-24, 25-34, and above 
34 indicate no disability, mild inability, moderate disabil-
ity, severe disability and complete disability, respectively 
[17]. The Persian version of this questionnaire has been 
validated by Mousavi et al [18]. They reported a Cron-
bach’s α value of 0.88 for this questionnaire. The ques-
tionnaire was distributed among the participants and 
collected during one month (from March to April 2019). 

The recorded data were statistically analyzed in SPSS 
software, version 22 (IBM Corp., Armonk, NY). To in-
vestigate the difference in the prevalence of neck pain 
based on the sociodemographic factors, chi-square test 
and Fisher’s exact test were used. To determine the risk 
factors of neck pain among nurses, logistic regression 
analysis was used. Significance level was set at 0.05. 

Results

Of 145 questionnaires, 120 were completed and re-
turned (response rate: 82.7%). Table 1 presents the 
characteristics of participants. The mean age of nurses 
was 35.7±5.8 years and their mean work experience 
was 11.1±5.6 years. The overall frequency of neck pain 
among nurses was 82.5% (n=99), and 17.5% of patients 
had no disability. Among those with neck pain, 51.7% 
had mild disability, 26.7% had moderate disability, and 
4.2% patients had severe disability.

The results in Table 2 showed that the prevalence of 
neck pain was not significantly different based on sex, 
BMI, number of work shifts per month, type of work 
shift, family history of neck pain, or history of mental 
health problems; however, it was significantly different 
based on age (P=0.031), marital status (P=0.012), work 
experience (P=0.019), and history of exercise (P=0.031). 
The frequency was higher in married nurses than in sin-
gle ones, and in nurses with more than 15 years of work 
experience. Moreover, as shown in Table 3, the frequen-
cy of neck pain severity were also significantly different 
based on age (P=0.001), marital status (P=0.042), work 
experience (P=0.006), and history of exercise (P=0.011). 

To determine the risk factors of neck pain among ICU 
nurses, logistic regression analysis was used. The results 
are summarized in Table 4. Among the parameters of 
age, marital status, work experience, and history of ex-
ercise, only the history of exercise was significant predic-
tor of neck pain in nurses. In nurses who had no history 
of exercises, the risk of neck pain was 3.277 times high-
er than in nurses with a history of exercise (OR=3.277, 
95% CI; 1.30%, 10.43%, P=0.045). But at a significance 
level of 0.1, marital status and work experience were 
also independent predictors of neck pain in nurses, so 
that compared to single nurses, the risk of neck pain in 
married nurses is 2.92 times higher (OR=2.92, 95% CI; 
0.9%, 9.3%, P=0.069) in borderline manner.

Discussion 

In the present study, most of ICU nurses suffered from 
some degree of neck pain and the majority of them had 
moderate or severe neck pain. We used the standard 
NDI questionnaire. The related studies have mostly 
used a researcher-made questionnaires and have re-
ported different rate and severity of pain in nurses [19]. 
Our findings showed that the frequency of neck pain 
among ICU nurses in Rasht was significantly higher than 

Table 1. Characteristics of participants

Variables No. Mean±SD Minimum Maximum

Age (y) 120 35.7±5.8 23 47

BMI (Kg/m2) 120 24.4±3.0 18.5 35.5

Work experience (y) 120 11.1±5.6 1 23

Morning shifts per month 106 10.0±7.1 2 26

Evening shifts per month 96 6.8±2.9 2 20

Night shifts per month 92 7.7±2.9 1 14
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Table 2. Frequency of neck pain among ICU nurses based on sociodemographic variables

P

No. (%)

No. (%)Variables Neck Pain

Yes No 

0.079*

98(83.8)19(16.2)3(2.5)Male
Sex

1(33.3)2(66.7)117(97.5)Female

0.031**

17(73.9)6(26.1)23(19.2)20-29

Age (y) 52(78.8)14(21.2)66(55)30-39

30(96.8)1(3.2)31(25.8)40-49

0.836**

62(81.6)14(18.4)76(63.3)Normal

BMI 32(82.1)7(17.9)39(32.5)Overweight

5(100)0(0)5(4.2)Obese

0.012**

21(67.7)10(32.3)31(25.8)Singe
Marital status

78(87.6)11(12.4)89(74.2)Married

0.019**

85(76.3)18(23.7)76(36.3)<15 years
Work experience

41(93.2)58(76.3)44(36.7)15 years or more

0.069*

9(64.3)5(35.7)14(11.7)<10 
Number of work shifts per 

month
90(84.9)16(15.1)106(88.3)≤10

0.224**

21(95.5)1(4.5)22(18.3)Morning

Type of work shift
5(100)0(0)5(4.2)Morning+evening

11(78.6)3(21.4)14(11.7)Evening+night

62(78.5)17(21.5)79(65.8)Morning+evening+night

0.779*

24(85.7)4(14.3)28(23.3)Yes
Family history of neck pain

75(81.5)17(18.5)92(76.7)No

0.460*

13(92.9)1(7.1)14(11.7)Yes
History of mental health 

problems
86(81.1)20(18.9)106(88.3)No

0.031**

50(75.8)16(24.3)66(55)Yes
History of exercise

49(90.7)5(9.3)54(45)No

*Fisher exact test, **Chi-square test.
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Table 3. Frequency of neck pain severity among ICU nurses based on sociodemographic variables

P*

No. (%)

Variables Neck Pain Severity

SevereModerateMildNo Disability

0.098
5(4.3)31(26.5)62(53)19(16.2)Female

Sex
0(0)1(33.3)0(0)2(66.7)Male

0.001

0(0)3(13)15(65.2)5(21.7)20-29

Age (y) 024(36.4)28(42.4)14(21.2)30-39

5(16.1)5(16.1)19(61.3)2(6.5)40-49

0.302

2(2.6)19(25)41(53.9)14(18.4)Normal

BMI 3(7.7)13(33.3)16(41)7(17.9)Overweight

005(100)0Obese

0.042
5(5.6)27(30.3)46(51.7)11(12.4)Married

Marital status
05(16.1)16(51.6)10(32.3)Single

0.006
018(23.7)41(53.9)17(22.4)<15 

Work experience (y)
5(11.4)14(31.8)21(47.7)4(9.1)≤15 

0.296
02(14.3)7(50)5(35.7)<10

Number of work shifts 
per month

5(4.7)30(28.3)55(51.9)16(15.1)≤10 

0.183

3(13.6)6(27.3)12(54.5)1(4.5)Morning

Type of work shift
005(100)0Morning+evening

03(21.4)8(57.1)3(21.4)Evening+night

2(2.5)23(29.1)37(46.8)17(21.5)Morning+evening+night

0.315
011(39.3)13(46.4)4(14.3)Yes

Family history of neck 
pain

5(5.4)21(22.8)49(53.3)17(18.5)No

0.661
05(35.7)8(57.1)1(7.1)Yes

History of mental health 
problems

5(4.7)27(25.5)54(50.9)20(18.9)No

0.011
1(1.5)12(18.2)37(56.1)16(24.2)Yes

History of exercise
7(7.4)20(37)25(46.3)5(9.3)No

*Chi-square test.
  

Ashraf A, et al. Neck Pain in ICU Nurses From Northern Iran. J Holist Nurs Midwifery. 2024; 34(4):293-300.



298

October 2024, Volume 34, Number 4

reported rates of neck pain in the general population 
[9-11, 20, 21]. Joslin et al. reported that 76% of nurs-
es had neck pain [12]. In the study by Sheikhzadeh et 
al., the prevalence of neck pain among surgical nurses 
was 71% [13]. The results of a study in Brazil showed 
that neck pain with a prevalence of 68% was the sec-
ond most common musculoskeletal pain among nurses 
[22]. Habibzade et al. reported the prevalence of low 
back pain among Iranian nurses was 56% [23]. Kheiry et 
al. reported that 16.7% of nurses in Bandar Abbas had 
chronic neck pain [15].

In the present study, frequency of neck pain was not 
significantly different between males and females. It 
can be because of small number of male nurses in our 
study. Côté et al. reported that female gender was an 
independent risk factor for neck pain [24]. Our study 
showed that the frequency and severity of neck pain 
was significantly different based on age; it was higher in 
the age group of 40-49 years than in younger nurses. In 
our study, prevalence of neck pain was higher in obese 
nurses than in overweight or normal weight nurses, but 
the difference was not statistically significant. Frequen-
cy of severe neck pain in married nurses was signifi-
cantly higher than single nurses, consistent with Afshar 
et al.’s study [25]. This can due to pregnancy, hormonal 
changes, or child care tasks added to the responsibili-
ties of nurses. Furthermore, the overall prevalence of 
neck pain and severe neck pain were significantly higher 
among nurses with more than 15 years of work experi-
ence than in nurses with less work experience.

In the present study, although the prevalence of neck 
pain was higher among nurses with higher number of 
work shifts per month, but the difference was not sta-
tistically significant. Also, there was no significant differ-
ence between nurses with morning, evening or night 
shifts. An interesting finding of the present study was 
the difference in the prevalence of neck pain among 
nurses based on the history of exercise; the prevalence 

in nurses who had no sport activity and exercise was 
significantly higher. Exercise has been shown to be an 
effective preventive intervention in reducing musculo-
skeletal pain, especially in the neck and back [21, 26]. In 
a recent study, the results indicated high prevalence of 
musculoskeletal complaints in nurses working in hospi-
tals. The posture and movements as well as the type of 
work can affect the prevalence in nurses [27].

Conclusion

This study showed a high frequency of neck pain 
among ICU nurses in Rasht, north of Iran. The risk fac-
tors were work experience >15 years, age >40 years 
and lack of sports activity. Therefore, it is necessary for 
policy makers to take the necessary measures to pre-
vent or reduce these complications in nurses in order to 
protect the health of nurses and the quality of patient 
care. One of the limitations of this study was that the 
nurses answered the questions in their work environ-
ment; the workplace-related stress and pressure can af-
fect their answers to the questions. Another limitation 
was the small number of male nurses. Thus, more stud-
ies in the future is needed to accurately determine the 
prevalence of neck pain and related factors among male 
nurses. Moreover, further studies with larger sample 
sizes and considering the ergonomic characteristics of 
the workplaces, postures and movements are recom-
mended.

Ethical Considerations

Compliance with ethical guidelines
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ity of their information. 

Table 4. Results of logistic regression analysis

P
95% CI

ORSEBVariables
Upper BandLower Band

0.5561.0930.8470.9620.06-0.04Age (y)

0.0699.2740.9202.920.591.07Marital status (married)

0.08423.1730.8214.3630.851.47Work experience (≥15 y)

0.04510.4321.0303.2770.591.19History of exercise (No)

OR: Odds ratio.

Ashraf A, et al. Neck Pain in ICU Nurses From Northern Iran. J Holist Nurs Midwifery. 2024; 34(4):293-300.

https://en.gums.ac.ir/


299

October 2024, Volume 34, Number 4

Funding

This research received no specific grant from any fund-
ing agency in the public, commercial, or not-for-profit 
sectors. 

Authors' contributions

Conceptualization and supervision: Ali Ashraf; Meth-
odology: Kamran Ezzati; Data collection: Roxana Mah-
davi and Sedigheh Samimian; Data analysis: Habib Esl-
ami Kenarsari; Literature review: Kamran Ezzati; Writing 
the original draft: Zoheir Reyhanian; Final approval: All 
authors.

Conflict of interest

The authors declared no conflicts of interest.

Acknowledgments

The authors would like to thank the Clinical Research 
Development Unit of Poursina Hospital in Rasht, Iran, 
and all nurses participated in this study for their coop-
eration in this study.

References

[1] Spasova S, Bouget D, Vanhercke B. Sick pay and sickness benefit 
schemes in the European Union: Background report for the Social 
Protection Committee’s In-Depth Review on sickness benefits. 
Brussels: European Commission; 2016. [Link]

[2] de Cássia Pereira Fernandes R, Pataro SM, de Carvalho RB, Burdorf 
A. The concurrence of musculoskeletal pain and associated work-
related factors: A cross sectional study. BMC Public Health. 2016; 
16(1):1131. [DOI:10.1186/s12889-016-3795-1] [PMID] 

[3] Neupane S, Leino-Arjas P, Nygård CH, Miranda H, Siukola A, Vir-
tanen P. Does the association between musculoskeletal pain and 
sickness absence due to musculoskeletal diagnoses depend on 
biomechanical working conditions? Int Arch Occup Environ Health. 
2015; 88(3):273-9. [DOI:10.1007/s00420-014-0957-2] [PMID]

[4] Demšar A, Zurc J, Skela Savič B. Povezave med izbranimi de-
javniki tveganja in pojavnostjo bolečine v križu pri zdravstvenem 
osebju.Obzornik Zdravstvene Nege. 2016; 50(1). [DOI:10.14528/
snr.2016.50.1.70]

[5] Onishi T, Kurimoto S, Suzuki M, Imaeda T, Hirata H. Work-related 
musculoskeletal disorders in the upper extremity among the staff 
of a Japanese University Hospital. Int Arch Occup Environ Health. 
2014; 87(5):547-55. [DOI:10.1007/s00420-013-0898-1] [PMID]

[6] Lee SJ, Faucett J, Gillen M, Krause N. Musculoskeletal pain among 
critical-care nurses by availability and use of patient lifting equip-
ment: An analysis of cross-sectional survey data. Int J Nurs Stud. 
2013; 50(12):1648-57. [DOI:10.1016/j.ijnurstu.2013.03.010] [PMID]

[7] Reed LF, Battistutta D, Young J, Newman B. Prevalence and 
risk factors for foot and ankle musculoskeletal disorders expe-
rienced by nurses. BMC Musculoskelet Disord. 2014; 15:196.
[DOI:10.1186/1471-2474-15-196] [PMID] 

[8] Rahman M, Chowdhury A, Zaman MS, Sultana N, Amin MB, Hos-
sain MM. Work-related musculoskeletal disorders among health 
care professionals. Update Dent Coll J. 2017; 7(1):4-9. [Link]

[9] Ann Adamczyk M. Reducing intensive care unit staff musculoskele-
tal injuries with implementation of a safe patient handling and mo-
bility program. Crit Care Nurs Q. 2018; 41(3):264-71. [DOI:10.1097/
CNQ.0000000000000205] [PMID]

[10] Thomas E, Smith JE, Forrester DA, Heider G, Jadotte YT, Holly C. 
The effectiveness of non-pharmacological multi-component inter-
ventions for the prevention of delirium in non-intensive care unit 
older adult hospitalized patients: A systematic review. JBI Database 
System Rev Implement Rep. 2014; 12(4):180-232. [DOI:10.11124/
jbisrir-2014-1446]

[11] Sezgin D, Esin M. Predisposing factors for musculoskeletal symp-
toms in intensive care unit nurses. Int Nurs Rev. 2015; 62(1):92-101. 
[DOI:10.1111/inr.12157] [PMID]

[12] Joslin LE, Davis CR, Dolan P, Clark EM. Quality of life and neck 
pain in nurses. Int J Occup Med Environ Health. 2014; 27(2):236-42 
[DOI:10.2478/s13382-014-0267-7] [PMID]

[13] Sheikhzadeh A, Gore C, Zuckerman JD, Nordin M. Perioperat-
ing nurses and technicians’ perceptions of ergonomic risk fac-
tors in the surgical environment. Appl Ergon. 2009; 40(5):833-9.
[DOI:10.1016/j.apergo.2008.09.012] [PMID]

[14] Mehrdad R, Shams-Hosseini NS, Aghdaei S, Yousefian M. Preva-
lence of low back pain in health care workers and comparison with 
other occupational categories in Iran: A systematic review. Iran J 
Med Sci. 2016; 41(6):467-478. [PMID]

[15] Kheiry F, Rakhshan M, Shaygan M. The prevalence and associated 
factors of chronic pain in nurses Iran. Revista Latinoamericana de 
Hipertension. 2019; 14(1). [Link]

[16] Dong H, Zhang Q, Liu G, Shao T. Prevalence of neck/shoulder pain 
among public hospital workers in China and its associated factors: 
A cross-sectional study. Sci Rep. 2020; 10(1):12311. [DOI:10.1038/
s41598-020-69382-4] [PMID] 

[17] Vernon H, Mior S. The Neck Disability Index: A study of reliability 
and validity. J Manipulative Physiol Ther. 1991; 14(7):409-15. [PMID] 

[18] Mousavi SJ, Parnianpour M, Montazeri A, Mehdian H, Karimi 
A, Abedi M, et al. Translation and validation study of the Iranian 
versions of the Neck Disability Index and the Neck Pain and Dis-
ability Scale. Spine. 2007; 32(26):E825-E31. [DOI:10.1097/
BRS.0b013e31815ce6dd] [PMID]

[19] Sugai K, Tsuji O, Matsumoto M, Nishiwaki Y, Nakamura M. Chronic 
musculoskeletal pain in Japan (the final report of the 3-year longi-
tudinal study): Association with a future decline in activities of daily 
living. J Orthop Surg (Hong Kong). 2017; 25(3):2309499017727945. 
[DOI:10.1177/2309499017727945] [PMID]

[20] Black TR, Shah SM, Busch AJ, Metcalfe J, Lim HJ. Effect of transfer, 
lifting, and repositioning (TLR) injury prevention program on mus-
culoskeletal injury among direct care workers. J Occup Environ Hyg. 
2011; 8(4):226-35. [DOI:10.1080/15459624.2011.564110] [PMID]

Ashraf A, et al. Neck Pain in ICU Nurses From Northern Iran. J Holist Nurs Midwifery. 2024; 34(4):293-300.

https://poursina.gums.ac.ir/
https://iefp.eapn.pt/docs/Sistemas-de-subsidio-por-doenca-e-remuneracao.pdf
https://doi.org/10.1186/s12889-016-3795-1
https://www.ncbi.nlm.nih.gov/pubmed/27799050
https://doi.org/10.1007/s00420-014-0957-2
https://www.ncbi.nlm.nih.gov/pubmed/24989906
https://doi.org/10.14528/snr.2016.50.1.70
https://doi.org/10.14528/snr.2016.50.1.70
https://doi.org/10.1007/s00420-013-0898-1
https://www.ncbi.nlm.nih.gov/pubmed/23893254
https://doi.org/10.1016/j.ijnurstu.2013.03.010
https://www.ncbi.nlm.nih.gov/pubmed/23648391
https://doi.org/10.1186/1471-2474-15-196
https://www.ncbi.nlm.nih.gov/pubmed/24902582
https://www.researchgate.net/publication/318660759_Work-related_musculoskeletal_disorders_among_health_care_professionals
https://doi.org/10.1097/CNQ.0000000000000205
https://doi.org/10.1097/CNQ.0000000000000205
https://www.ncbi.nlm.nih.gov/pubmed/29851675
https://doi.org/10.11124/jbisrir-2014-1446
https://doi.org/10.11124/jbisrir-2014-1446
https://doi.org/10.1111/inr.12157
https://www.ncbi.nlm.nih.gov/pubmed/25440528
https://doi.org/10.2478/s13382-014-0267-7
https://www.ncbi.nlm.nih.gov/pubmed/24839232
https://doi.org/10.1016/j.apergo.2008.09.012
https://www.ncbi.nlm.nih.gov/pubmed/19027099
https://pubmed.ncbi.nlm.nih.gov/27853326/
http://saber.ucv.ve/ojs/index.php/rev_lh/article/view/16172
https://doi.org/10.1038/s41598-020-69382-4
https://doi.org/10.1038/s41598-020-69382-4
https://www.ncbi.nlm.nih.gov/pubmed/32704050
https://pubmed.ncbi.nlm.nih.gov/1834753/
https://doi.org/10.1097/BRS.0b013e31815ce6dd
https://doi.org/10.1097/BRS.0b013e31815ce6dd
https://www.ncbi.nlm.nih.gov/pubmed/18091478
https://doi.org/10.1177/2309499017727945
https://www.ncbi.nlm.nih.gov/pubmed/28946837
https://doi.org/10.1080/15459624.2011.564110
https://www.ncbi.nlm.nih.gov/pubmed/21400388


300

October 2024, Volume 34, Number 4

[21] Kazeminasab S, Nejadghaderi SA, Amiri P, Pourfathi H, Araj-
Khodaei M, Sullman MJ, et al. Neck pain: Global epidemiology, 
trends and risk factors. BMC Musculoskelet Disord. 2022; 23(1):26. 
[DOI:10.1186/s12891-021-04957-4] [PMID] 

[22] de Melo Castro Deligne L, Rocha MCB, Malta DC, Naghavi M, de 
Azeredo Passos VM. The burden of neck pain in Brazil: Estimates 
from the global burden of disease study 2019.BMC Musculoskel-
et Disord. 2021; 22(1):811. [DOI:10.1186/s12891-021-04675-x] 
[PMID] 

[23] Habibzade H, Motearefi H, Jafarizade H, Airemlo A, Lak Kh, Ebadi 
R. [Study of lowback pain prevalence in nurses who work in khoy 
hospitals in 1386 (Persian)]. J Nurs Midwifery Urmia Univ Med Sci. 
2008; 6(1):11-25. [Link]

[24] Côté P, Kristman V, Vidmar M, Van Eerd D, Hogg-Johnson S, 
Beaton D, et al. The prevalence and incidence of work absentee-
ism involving neck pain: A cohort of Ontario lost-time claimants. 
Spine (Phila Pa 1976). 2008; 33(4 Suppl):S192-8. [DOI:10.1097/
BRS.0b013e3181644616] [PMID]

[25] Afshar M, Abbas Bahrami A, Hamedian N. Relationship between 
knowledge of ergonomics and workplace condition with musculo-
skeletal disorders among nurses. Int Arch Health Sci. 2019; 6(3):121-
6. [DOI:10.4103/iahs.iahs_10_19]

[26] Jakobsen MD, Sundstrup E, Brandt M, Kristensen AZ, Jay K, Stelter 
R, et al. Effect of workplace-versus home-based physical exercise on 
pain in healthcare workers: Study protocol for a single blinded clus-
ter randomized controlled trial. BMC Musculoskelet Disord. 2014; 
15:119. [DOI:10.1186/1471-2474-15-119] [PMID] 

[27] Stanchev V, Vangelova K. Musculoskeletal disorders in nurses 
in hospitals. Open Access Maced J Med Sci. 2022; 10(E):439-43. 
[DOI:10.3889/oamjms.2022.8920]

Ashraf A, et al. Neck Pain in ICU Nurses From Northern Iran. J Holist Nurs Midwifery. 2024; 34(4):293-300.

https://doi.org/10.1186/s12891-021-04957-4
https://www.ncbi.nlm.nih.gov/pubmed/34980079
https://doi.org/10.1186/s12891-021-04675-x
https://www.ncbi.nlm.nih.gov/pubmed/34548044
http://eprints.umsu.ac.ir/4510/1/4%20hosein%20habib%20zade.pdf
https://doi.org/10.1097/BRS.0b013e3181644616
https://doi.org/10.1097/BRS.0b013e3181644616
https://www.ncbi.nlm.nih.gov/pubmed/18204392
https://doi.org/10.4103/iahs.iahs_10_19
https://doi.org/10.1186/1471-2474-15-119
https://www.ncbi.nlm.nih.gov/pubmed/24708570
https://doi.org/10.3889/oamjms.2022.8920

