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Musculoskeletal pain are common problems for nursing and medicine students especially in developing 
countries. The study aimed to assess the prevalence and associated factors of back and upper body 
musculoskeletal pain among nursing and medicine students at the University of Gondar. Institution 
based cross-sectional study was conducted. Stratified simple random sampling technique and 
structured self-administered questionnaires were used for data collection. All questionnaires were 
entered into EPI™ version-7 then exported to SPSS™ version-20. Bivariate and multivariate logistic 
regressions were employed to ensure further significance with subsequent use of odds ratio to show 
the strength of the association with 95% (CIs). Magnitude of musculoskeletal pain in different body 
parts was 54% back pain and 36.7% neck pain. Sex difference (AOR: 0.607, 95% CI [0.062, 0.935]), 
alcohol consumption (AOR: 1.821, 95% CI [1.002, 4.130]), and sufficient rest break (AOR: 0.494, 95% CI 
[0.044, 4.202]) has significant association to back pain. Also, department (AOR: 3.399, 95% CI [1.340, 
3.418]), year of study (AOR: 1.912, 95% CI [1.001, 5.349]) and sleep hours per day (AOR: 1.670, 95% CI 
[1.507, 4.801]) have significantly associated with neck pain. The overall magnitude of back pain and 
neck pain in medicine and nursing students were high. Therefore, interventions on organizational 
factors as well as personal factors should be done to reduce the burden of lower back and upper body 
musculoskeletal disorders. 
 
Key words: Back pain, neck pain, musculoskeletal pain, upper body, university students. 

 
 
INTRODUCTION 
 
Currently musculoskeletal pain is the major morbidity 
causing element across the world. Work-related 
musculoskeletal pain (MSP) has been described has one 
of the occupational hazards and it has significant global 
health problems (Lette et al., 2018; Bernal  et  al.,  2015).  

According  to  the  United States  (US) Bureau  of  Labor  
Statistics  (BLS),  suffering  and  pain  is  experienced  in  
addition  to economic  burdens  incurred  due  to  this 
problem (Castro, 2006). Work-related MSP affects 
workers’  quality   of   life   and   capacity    of   productive

 

 

*Corresponding author. E-mail: yonas384@gmail.com.   

  

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution 

License 4.0 International License 

http://creativecommons.org/licenses/by/4.0/deed.en_US
http://creativecommons.org/licenses/by/4.0/deed.en_US


 
 
 
 
(Hagberg et al., 2012; Dorman, 2012).  Across the 
employees the cost of occupational work-related MSP, is 
also important for employers and societies

 
(Amin et al., 

2014). In developed countries about 2% of the gross 
domestic income is gone for the expenditure of work-
related musculoskeletal pain (MSP) not calculating the 
productivity losses and social costs. According to global 
bank (GB) estimation, MSP has been the case for million 
days’ work absenteeism due to sickness annually

 

(Linaker et al., 2011; Lette et al., 2019)
 
and it is one of the 

major cause for hospital nursing practices.  
Comparatively nurses showed 30% more sickness 

absenteeism than other occupants
 
(Abedini et al., 2015). 

Studies indicated that because of work-related MSP 
nurses are going to leave their profession, that is why the 
current profession shortage across the world worldwide 
(Trinkoff et al., 2003; Strong et al., 1990; Mehrdad et al., 
2010; Taylor et al., 2007; Lette et al., 2019). Studies 
indicated that health professional affected about 4.5 
times more than other engineering and manufacturing 
field professionals by work-related musculoskeletal pain 
(MSP)

 
(Mehrdad et al., 2010; Kilbom, 1998; Hinmikaiye et 

al., 2012). The annual incidence of work-related 
musculoskeletal pain (MSP) among United Kingdom 
nurses were ranges from 40-85%

 
(Chetty, 2010). The 

problem is also high among U.S nursing population as 
2011 survey

 
(Labriola, 2008). Studies from Iran showed 

that, the lower back pain is the most common work-
related musculoskeletal pain (MSP) among nurses with a 
one year prevalence rete of 30-62% (Trinkoff et al., 1990; 
Mehrdad et al., 2010; Karahan et al., 2009). Neck and 
shoulder prevalence ranged from 36-54% cited as 
common cases in nurses and varies 46-88% for hospital 
nurses (Amin et al., 2014; Trinkoff et al., 2003; Smith et 
al., 2006;  Luxembourg, 2004; Mehrdad et al., 2010; 
Nyland and Grimmer, 2003). 

Sociodemographic, psychosocial and patient positions 
like sleeping and siting conditions have an association 
along with nurses’ activities to develop musculoskeletal 
pain

 
(Lette et al., 2018; Bernal et al., 2015; Qin et al., 

2014; Choobineh et al., 2006; 24.  Brink, 2008; Lee et al., 
2013; Dawson et al., 2009; Strong et al., 1990; Swain et 
al., 2003; Oosthuizen and Ehlers, 2007; Schultz et al., 
2005; Yelin et al., 1986; Karwowski and Marras, 2003; 
Mody and Woolf, 2003).      

In Ethiopia, very little study has been done on work-
related MSP specifically among nurses and medicine 
practicing students. The objective of this study was to 
assess back and upper body musculoskeletal pain 
among health science practicing students at GC campus.    
 
 
MATERIALS AND METHODS 
 
Study setup   
 
An institutional based cross sectional study was employed from 
April to May, 2017. The University of Gondar is very senior in the 
country. It had  about  43,000  students  in  five  campuses   named   
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as  Teddy,  Maraky,  Fasil,  Melese zenawe  and  GC campuses 
which are  found in Gondar town. The town far 725 km from capital 
of the country. GC alone encompasses about 6888 medical and 
health science students at 12 different department. About 2,193 
were medicine and nursing students. 
 
 

Sample size determination  
 

Single population proportion formula was used to determine sample 
size. Assuming 50% proportion since there was no similar study 
conducted across the country. 95% of confidence interval and 5% 
of marginal error were used by considering 10% for non-response 
rate to get a total sample size of 422.      
 
 

Sampling techniques 
 
A stratified sampling technique was used for department selection. 
The participants were stratified based on their respective 
departments and year of study. Then, simple random sampling, 
lottery method was used to select respondents and allocating 
sampling proportional to the total population of each stratum was 
made.  
 
 
Data collection tools and procedures  
 
Pre-tested and structured questionnaire was used to collect data 
through self-administered method. Two days training was given for 
data collectors and supervisors before the actual data collection.  
 
 
Data quality control  
 
The data quality was assured by proper design and 5% non-
participant pre-test. Training was given for data collectors and 
supervisors before the actual data collection.  Every day after data 
collection, there was questionnaire review and completeness check 
by supervisors and principal investigator. Necessary feedback 
would be offered to data collectors in the next morning. For  error 
control 10%  of  the  questionnaire  would  be  double  entered  into  
the software during  data  analysis.  
 
 

Data processing and analysis  
  

Visually checked questionnaire was coded and entered into Epi-
info™ version7 before exporting to SPSS™ version 20 software for 
analysis. The data was analyzed using logistic regression to 
determine the effect of various independent factors. The results 
was presented using descriptive statics. The degree association of 
variables was assessed using odds ratio of 95% confidence 
interval.  
 
 

Operational definitions  
 

Upper body musculoskeletal pain 
 

Self-reported musculoskeletal symptoms in  the  neck, shoulders, 
elbows, and hands or wrists were defined by aches, disorder, or 
discomfort during the 12 month preceding completion of the 
questionnaire.  
 
 

Back musculoskeletal pain 
 
Self-reported  musculoskeletal  symptoms  in  the  lower  and upper 
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back were defined by aches, disorder, or discomfort during the 12 
month preceding completion of the questionnaire.  
 
 
Body mass index  
 
Weight in kilograms divided by the square of the height in meters 
(kg/m

2
). Underweight= BMI <18.50, Normal range= BMI b/n 18.50-

24.99, Overweight = BMI b/n 25.00-29.99, and Obese= BMI =30.00. 
 
 
Satisfaction 
 
A score measured using the generic satisfaction scale as yes (26 - 
45) and no (26 or less).   
 
 
Stress  
 
A  score measured using  the  stress  scale  as yes  (24  to  40)  
and  no  (lower  than  or equal 23).  
 
 
Health and safety training  
 
A student who has got any kind of training in one year period 
through any kind of media about health and safety rule 
implemented in the campus.   
 
 
Cigarette smoking   
 
It  is  a  practice  of  smoking  cigarette  by  students  for  at  least  
one  sticks  of cigarette per day.  
 
 
Alcohol drinking 
 
it is a consumption of any kind of alcohol by students at least for 
two times per week for different purpose.  
 
 
Physical exercise   
 
Performing any kinds of physical exercise at least two times per 
week and for 30 min. 
 
 
Ethical consideration  
 
An ethical clearance letter was obtained from Ethical Committee of 
the University of Gondar College of Medicine and Health Science. 
Participants gave consent before data collection. The purpose of 
the study was clearly explained for the participants. Anonymous 
questionnaires were used to assure the confidentiality of the 
information obtained from participants. The consent form, focus 
group confidentiality binding form information sheet and 
questionnaires were  available  in  English.  Participants  were  also 
informed  to  their  rights  to  withdraw  from  the study at any stage 
without  prejudice.  
 
 
RESULTS  
 
From the total 422 distributed questionnaires 100% 
response rate was returned. 

 
 
 
 
Socio-demographic characteristics of the study 
participants  
 
The majority 270 (64.0%) were males. The mean age 
with standard deviation of the respondents was 23.15 ± 
2.146 years and the age of the study participants range 
from 19 to 30 years. Among 422 respondents, 50 (11.8%) 
were nurses and 372 (88.2%) respondents were 
medicine students. Regarding to year of study, one thirds 
122(28.8%) of the students were 3

rd
 years (Table 1). 

 
 
Environmental factors of the study participant  
 
About one fourths 96(22.7%) of the study participants 
worked in demonstration/pre-clinical attachment. The 
majority 106 (74.88) of the students practiced for more 
than or equal to 20 h per week in average. About forty 
percent 161(38.3%) of the respondents used the chair 
which have arm rest and back support. Regarding the 
sitting position, 180(42.7%) of the students were sitting in 
a constant position for more than 2 h (Table 2).   
 
 
Behavioral factors of the study participant  
 
About 144(34.1%) had a habit of doing physical exercise, 
330 (78.2) were not smokers, 104(24.6%) had chewing 
behavior and 138(32.7%) consume alcohol. Around 
78(18.5%) were reading 7 h per day, and 226(53.6%) 
were reading for more than 2 h continuously without a 
break. From the total respondents, the majority 405(96%) 
have a stress. Also more than one thirds 145(34.4%) of 
the respondents are unsatisfied (Table 3). About half 
205(48.6%) of the study participants were read more than 
6 times per week. One thirds 133(31.5%) of the students 
also read for 3 - 6 times per week (Figure 1). 
 
 
Back and upper body musculoskeletal pain 
symptoms 
 
Study finding indicated that 228 (54%) of the participants 
have been encountered by back  pain,  155(36.7%)  neck  
pain  and  52(12.3%) shoulder  pain  in  the  last  12  
months (Table 4). 
 
 
Factors associated with back and upper body 
musculoskeletal pain  
   
The multivariable logistic regression analysis determined 
sex, alcohol consumption and sufficient rest break were 
significantly associated with back pain. Regarding neck 
pain department, year of study and sleeping hours per 
day were showed significant association. Male students 
were  0.607  (AOR:   0.607,  95%  CI: 0.062, 0.935) times  
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Table 1. Socio-demographic characteristics of the study participants in Gondar University, 
GC campus nursing and medicine students, Northwest Ethiopia, 2017. 
 

Variable Frequency Percentage 

Sex   

Male 270 64.0 

Female 152 36.0 

   

Age   

18-24 310 73.4 

25-29 110 26.1 

>30 2 0.5 

   

Religion    

Orthodox 270 64.0 

Muslim  45 10.7 

Protestant 83 19.7 

Catholic 17 4.2 

Others 7 1.6 

   

Department   

Medicine 372 88.2 

Nursing  50 11.8 

   

Year of study   

3
rd 

year 122 28.8 

4
th

 year 118 28.0 

5
th

 year 92 21.8 

6
th

 year 90 21.3 
 

Others (religion) are: Waqafana-2, Agnotism-2, Hawariate-3 and Adventists-1. 
 
 
 

Table 2. Environmental factors of the study participants in Gondar University, GC campus nursing and medicine 
students, Northwest Ethiopia, 2017. 
 

Variable Frequency Percent 

Primary practice/attachment area   

Many different working areas 29 6.9 

Medicine/non-surgical 62 14.7 

Surgery 35 8.3 

Obstetrics and gynecology 78 18.4 

Pediatrics 51 12.1 

Emergency 42 10 

Radiology 18 4.3 

Demonstration/pre-clinical attachment 96 22.7 

Others 11 2.6 
   

Length of time that you practiced in your current attachment area 

≤2 months 223 52.84 

>2 months 199 47.16 
   

Average hours you practiced per week   

≤20 h  106 74.88 

>20 h 316 25.12 
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Table 2. Contd. 
 

Design of chair   

With arm rest and back support 161 38.3 

With  arm  rest  but have no  back support 56 13.3 

With  back  support  but  not  have arm rest 122 28.9 

No  arm  rest  and  back support 83 19.7 
   

Sitting position    

Constant position for more than 2 h 180 42.7 

Change  sitting  position  by  2 h 88 20.9 

Frequently  change  sitting position 154 36.5 

 
 
 

Table 3. Behavioral factors of the study participants in Gondar University, GC 
campus nursing and medicine students, Northwest Ethiopia, 2017. 
 

Variable Frequency Percentage 

Health and safety training   

Yes 7 1.7 

No 415 98.3 

   

Habit of doing physical exercise   

Once per week 29 20.1 

Two times per week 72 50.0 

Three times per week 43 29.9 

Every day 0 0 
   

Smoking behavior     

Never 330 78.2 

Past smoker 34 8.0 

Current smoker 58 13.7 

   

Khat chawing behavior   

Yes 104 24.6 

No 318 75.4 

   

Alcohol consumption habit   

Yes 138 32.7 

No 284 67.3 

   

How long you read per day   

≤4 h 108 25.6 

5-6 h 236 55.9 

≤7 h 78 18.5 

   

How long you read   

Continuously without a break 0 0 

≤2 h 196 46.4 

>2 h  226 53.6 

   

Stress   

No stress 172 40.8 

Stressed 250 59.2 
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Table 3. Contd. 
 

Satisfaction    

Unsatisfied 145 34.4 

Satisfied 277 65.6 
 

Others (primary practice area): OPD-11. 
 
 
 

 
 

Figure 1.  Frequency of time which the students read per week. 

 
 
 
less likely develop back pain than female students. Also a 
student who have consumed alcohol 1.821(AOR: 1.821, 
95% CI: 1.002, 4.130) times more likely affected with 
back pain compared with their counterparts. The students 
who have a sufficient rest break were 0.494 (AOR: 0.494, 
95% CI: 0.044, 4.202) times less likely develop back pain 

compared with those who did not take sufficient rest 
break.  

Medicine students were 3.399 (AOR: 3.399, 95% CI: 
1.340, 3.418) times more likely developed neck pain than 
nursing students. Participants who sleep less than or 
equal to 7 h per day were 1.670 (AOR: 1.670, 95% CI: 
1.507, 4.801) times more likely affected with neck pain 
than who sleep more than 7 h per day. Third year 
students were 1.912 (AOR: 1.912, 95% CI: 1.001, 5.349) 
times more likely affected with neck pain compared with 
six year (Table 5).  
 
 
DISCUSSION  
 
In this study the magnitude of back pain among medicine 
and nursing student were found to be 54% which is 
comparable with findings has been done  at  University of 

Salzburg, Austria (Moroder et al., 2011). However, the 
overall magnitude of back pain in this study was higher 
when compare with other studies between 30 to 48% 
(Mustafa et al., 2013; Issa et al., 2016; Nupur et al., 2017; 
Kennedy et al., 2008). 

The result might be generated due organizations 
infrastructure and commitment. Sex difference 
significantly associated with back pain. This finding 
agrees with a research done in Riyadh, Saudi Arabia 
(Mustafa et al., 2013). In our study, age is not associated 
with back pain, contrary, a study make in Malaysia 
among under graduate health science students shows 
significant association between age and back pain 
(Mustafa et al., 2013). Also a study done at medical 
college of Delhi in India, found that history of systemic 
illness had significant association with the magnitude of 
back pain (Nupur et al., 2017)

 
however, in our study it is 

not associated. Reports across France explain that 
moderate alcohol consumption has a positive effect on 
the development of work-related musculoskeletal pain 
(MSP); whilst excessive alcohol consumption may have 
impact on fine-motor skills and decrease body’s ability to 
fight repetitive strains. This result is in line with other 
studies  that  alcohol consumers more likely develop back
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Table 4. Back and upper body musculoskeletal pain symptoms among nursing and medicine students in Gondar 
University GC Campus, Northwest Ethiopia, 2017. 
 

Variable Frequency Percent 

Do you have back pain?   

Yes  228 54.0 

No 194 46.0 
   

Total length of time that you have had back trouble during the last 12 months 

1-7 days 144 63.2 

8-30 days   50 21.9 

≥ 30 days   26 11.4 

Every days 8 3.5 
   

Total length of that back trouble has prevented you from doing your normal work 

0 day 83 36.4 

1-7 days 127 55.7 

8-30 days 11 4.8 

≥30 days 7 3.1 

Do you have neck pain?   

Yes 155 36.7 

No  63.3 
   

Total length of time that you have had neck trouble in the last 12 month 

1-7 days 90 58.1 

8-30 days 51 32.9 

≥30 days 9 5.8 

Every day 5 3.2 
   

Total length of time that neck trouble has prevented you from doing your normal work 

0 day 52 33.5 

1-7 days 96 61.9 

8-30 days 3 1.9 

>=30 days 4 2.6 

Do you have shoulder pain?   

Yes 52 12.3 

No 370 87.7 
   

Total length of time that you have had shoulder trouble in the last 12 month 

1-7 days 37 71.2 

8-30 days 9 17.3 

≥30 days 4 7.7 

Every day 2 3.8 
   

Total length of time that shoulder trouble has prevented you from doing your normal work 

0 day 28 53.8 

1-7 days 22 42.3 

8-30 days 0 0 

≥30 days 2 3.9 

 
 
 
pain than who do not consume

 
(Bernal et al.,2015). 

Another important finding of this study is the association 
between sufficient rest break and back pain. Students 
who take sufficient rest break were 0.494 times less likely 

affected with back pain compared with their counterparts. 
A study reported from Nigeria explains that inadequate 
rest identified as a factor for back pain

 
(Muhammed et al., 

2015). 
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Table 5. Multivariable logistic regression among nursing and medicine students in Gondar University GC 
campus, Northwest Ethiopia, 2017. 
 

Variable 
Back and  neck pain 

COR(95%CI) AOR(95%CI) 
Yes No 

Sex 
BP 

    

Male 163 107 0.639(0.262,0.952) 0.607 (0.062, 0.935) 

Female 65 87 1 1 

     

Alcohol consumption 
BP 

    

Yes 89 49 1.759(1.155, 2.679) 1.821(1.002, 4.130) 

No 143 145 1 1 

     

Sufficient rest break 
BP 

    

Yes 10 20 0.462(0.011,10.416 0.494(0.044, 4.202) 

No 87 39 1 1 

     

Year of study 
NP 

    

3
rd

 year 58 64 1.491(1.854, 2.643) 1.912(1.001, 5.349) 

4
th

   year 52 66 1.313(0.724, 2.247) 0.652(0.011, 3.333) 

5
th

  year 11 81 0.224(0.153, 0.447) 0.284(0.611, 1.983) 

6
th

  year 34 56 1 1 

     

Department 
NP

        

Medicine 147 225 3.43(1.06,5.75) 3.399(1.340, 3.418) 

Nursing 8 42 1 1 

     

Sleeping hours per day 
NP 

    

<= 7 h 126 187 1.64(0.192,0.909) 1.670(1.507, 4.801) 

>7 h 29 80 1 1 
 

BP: Back Pain; NP: Neck Pain. AOR: adjusted for age, religion, history of alcohol consumption, time read per week, 
rest break in class/clinical attachment, design of the clinical attachment/class schedule, design of chair, sitting 
position, health and safety training, average courses taken,  habit  of  doing  physical exercise, smoking, chat 
chewing behavior,  and  history of systemic illness. 

 
 
 
The prevalence of neck pain among medicine and 
nursing students were 36.7%. Department, year of study 
and sleeping hour per day were significantly associated 
with neck pain. The finding is in line with a study done in 
Iran among nurse (36- 54%) (Trinkoff et al., 2003). 
However, the overall prevalence of neck pain in this study 
is higher when compared with the study in Ghana 
(Moroder et al., 2011), Turkey (Bilge et al., 2014) and 
Norway (Hogg-Johnson et al., 2009). The magnitude of 
neck pain is lower than in New Zealand (57%), China 
(47.8%) and Saudi Arabia (55%) (Hogg-Johnson et al., 
2009; Samotoi et al., 2008; Al Wazzan et al., 2001) 
studies. The observed variations could in part be due to 
differences in population (race and ethnicity), socio-
economic status and availability of infrastructures, study 
design and sample size, and predisposing factors. 

Campus stay year had significant associated with neck 
pain. This finding is in line with a study done in Malaysia

 

(Muhammed  et   al.,   2015).   A   study   at   Washington 

University (USA) on medicine and health science students 
showed department as associated factor with neck pain. 
This is in line with our study result, medicine students 
were 3.399 times more likely affected with neck pain than 
nursing student

 
(Deyo et al., 1998).  

 
 
Conclusion  
 
Findings show that the magnitude of back and neck pain 
in medicine and nursing students were high. High alcohol 
consumption and insufficient rest break can raise the 
back pain. Also department, year of study and sleeping 
hour were significantly associated with neck pain. 
Therefore, interventions of organizational factors like the 
quality of services given by the institution and design of 
the teaching and learning systems, personal factors like 
alcohol drinking behavior and reading style should be 
done on the  campus to improve the health and wellbeing  



96          Afr. J. Med. Health Sci. 
 
 
 
of the students. 
 
 
CONFLICT OF INTERESTS 
 
The authors have not declared any conflict of interests. 
 
 
ACKNOWLEDGMENTS 
 
The authors appreciate the University of Gondar for 
supporting this study. They also thank the data collectors, 
medicine and nursing students for their collaboration.  
 
 
REFERENCES 
 
Abedini R, Choobineh A, Hasanzadeh J (2015).  Musculoskeletal Load 

Assessment in Hospital Nurses with Patient Transfer Activity. 
International Journal of Occupational Hygiene 5(2):39-45.  

Al Wazzan KA, Almas K, Al Shethri SE, Al Qahtani M (2001). Back & 
neck problems among dentists and dental auxiliaries. Journal of 
Contemporary Dental Practice 2(3):17-30.  

Amin NA, Nordin R, Fatt QK, Noah RM, Oxley J (2014). Relationship 
between psychosocial risk factors and work-related musculoskeletal 
disorders among public hospital nurses in Malaysia. Annals of 
Occupational and Environmental Medicine 26(1)1-9.  

Bernal D, Campos-Serna J, Tobias A, Vargas-Prada S, Benavides FG, 
Serra C (2015). Work-related psychosocial risk factors and 
musculoskeletal disorders in hospital nurses and nursing aides:   a 
systematic review and meta-analysis. International Journal of Nursing 
Studies 52(2):635-648.  

Brink H (2008). Fundamentals of Nursing Research Methodology for 
Health Care Professionals. 2

nd
 edition. Lansdowne: Juta and 

Company.  
Castro AB (2006). Handle with Care: The American Association’s 

Campaign to Address Work-Related Musculoskeletal Disorders. The 
Online Journal of Issues in Nursing 9(3):1330-1343.  

Chetty L (2010). Musculoskeletal injury patterns at an occupational 
health physiotherapy clinic in The United Kingdom. The Internet 
Journal of Rheumatology 6(2).    

Choobineh A, Rajaeefard A, Neghab M (2006). Association between 
perceived demands and musculoskeletal disorders among hospital 
nurses of Shiraz University of Medical Sciences: a questionnaire 
survey. International Journal of Occupational Safety and Ergonomics 
12(4):409-416. 

Dawson AP, Steele EJ, Hodges PW, Stewart S (2009). Development of 
test-retest reliability of an extended version of the Nordic 
Musculoskeletal Questionnaire (NMQ-E): a screening instrument for 
musculoskeletal pain. The Journal of Pain: Official Journal of the 
American Pain Society 10(5):517-526.    

Deyo RA, Battie M, Beurskens AJHM, Bombardier C, Croft P, Koes B,   
Waddell G (1998). Outcome measures for low back pain research: a 
proposal for standardized use. Spine 23(18):2003-2013. 

Dorman P (2012). Estimating the economic costs of occupational 
injuries and illnesses in developing countries: essential information 
for decision-makers. Geneva, Switzerland: International Labour 
Organization. 

Hagberg M, Violante FS, Bonfiglioli R, Descatha A, Gold J, Evanoff B 
(2012). Prevention of musculoskeletal disorders in workers:   
classification and health  surveillance - statements of the Scientific 

Committee on Musculoskeletal Disorders of the International 
Commission on Occupational Health. BMC Musculoskeletal Disorder 
13:109.    

Hinmikaiye CD, Bamishaiye EI (2012). The Incidence of Low Back Pain 
among Theatre Nurses: A Case Study of University of Ilorin and 
ObafemiAwolowo University Teaching Hospital. International Journal 
of Nursing Science 2(3):23-28.    

 
 
 
 
Hogg-Johnson S, van der Velde G, Carroll LJ, Holm LW, Cassidy JD, 

Guzman J, Côté P, Haldeman S, Ammendolia C, Carragee E, 
Hurwitz E (2009). The burden and determinants of neck pain in the 
general population: result of bone and joint decade 2000-2010 task 
forces on neck pain and associated disorders. Manipulative 
Physiological Therapy 32(2):46-60. 

Karahan A, Kav S, Abbasoglu A, Dogan N (2009).   Low back pain:   
Prevalence and associated risk factors among hospital staff. Journal 
of Advanced Nursing 65(3):516-524.  

Karwowski W, Marras WS (2003). Occupational ergonomics: Principles 
of work design.   Florida:   CRC Press 2003.  

Kennedy C, Kassab O, Gilkey D,  Linnel  S, Morris D (2008).   
Psychosocial factors and low back pain among college students. 
Journal of American College Health 57(2):191-196. 

Kilbom A (1998). Editorial/Prevention of work-related musculoskeletal 
disorders in the workplace. International Journal of Industrial 
Ergonomics 21(1):1-3.  

Labriola M (2008). Conceptual framework of sickness absence and 
return to work, focusing on both the individual and the contextual 
level. Work 30(4):377-387.    

Lee JJ, Patel R, Biermann JS, Dougherty PJ (2013). The 
Musculoskeletal Effects of Cigarette Smoking. The Journal of Bone 
and Joint Surgery 93(9):850-859.  

Lette A, Ambelu A, Getahun T, Mekonen S (2018). A survey of work-
related injuries among building construction workers in Southwestern 
Ethiopia. International Journal of Industrial Ergonomics 68(11):57-64. 
DOI:10.1016/j.ergon. 2018.06.010 

Lette A, Kumbi M, Hussen A, Nuriye S (2019). Determinants of 
Occupational Injury among Building Construction Employees in 
Southeastern Ethiopia. International Journal of Tropical Disease and 
Health 34 (4):1-11: DOI: 10.9734/IJTDH/2018/v34i430103. 

Linaker C, Harris EC, Cooper C, Coggon D, Palmer KT (2011). The 
burden of sickness absence from musculoskeletal causes in Great 
Britain. Occupational Medicine 61(7):458-64.  

Issa LF, Seleem NA, Bakheit AM, Baky AA, Alotaibi AF (2016). Low 
back pain among undergraduate students at Taif University-Saudi 
Arabia. International Journal of Public Health and Epidemiology 
5(6):275-284.  

Luxembourg (2004). European Communities. European Communities 
Work and health in the EU, a statistical portrait. 2004. 

Mehrdad R, Dennerlein JT, Haghighat M, Aminian O (2010). 
Association between psychosocial factors and musculoskeletal 
symptoms among Iranian nurses. American Journal of Industrial 
Medicine 53(10):1032-1039.  

Mody GM, Woolf AD (2003). The Global Burden of Musculoskeletal 
Disorders. Business Briefing: European Pharmacotherapy pp. 1-5.  

Moroder P, Runer A, Resch H, Tauber M (2011). Low back pain among 
medical students. Acta Orthopaedica Belgica 77(1):88-92.  

Muhammed AF, Ladan MA, Halima AM, Garba AM (2015). Work-
Related Risk Factors for Lower Back Pain Among Nurses In Ahmadu  
Bello University Teaching Hospital (ABUTH), Zaria-Nigeria. 
International Organization of Scientific Research- Journal of Nursing 
and Health Science 4(3):2320-1940  

Mustafa AA, Amal RN, LooiPui Y, Ibrahim AAI, Saeed SA, Sami AA 
(2013). Prevalence and factors associated with neck, shoulder and 
low back pains among medicalstudents in a Malaysian Medical 
College 6:244.    

Nupur A, Tanu A, Jugal K, Gopal KI (2017). Low Back Pain and 
Associated Risk Factors Among Undergraduate Students of A 
Medical College in Delhi pp. 55-111.  

Nyland LJ, Grimmer KA (2003). Is undergraduate physiotherapy student 
a risk factor for low back pain? A prevalence study of low back pain in 
physiotherapy students. BMC Musculoskeletal Disorder 4(21):1-8.  

Oosthuizen M, Ehlers VJ (2007). Factors that may influence South 
African nurses’ decisions to emigrate. Health SA Gesondheid 
12(2):246-259.    

Qin J, Kurowski A, Gore R, Punnett L (2014).   The   impact   of   
workplace   factors on filing   of workers’ compensation   claims   
among   nursing   home   workers.   BMC Musculoskeletal Disorders 
15(1):29.    

Samotoi A, Moffat SM, Thomson WM (2008). Musculoskeletal symptoms 
in  New  Zealand dental    therapists:    prevalence    and   associated  



 
 
 
 

disability. New Zealand Dental Journal 104(2):49-53. 
Schultz IZ, Stowell AW, Feuerstein M, Gatchel RJ (2005). Models of 

Return to Work for Musculoskeletal Disorders. Journal of 
Occupational Rehabilitation 17(2):327-352.    

Smith DR, Wei N, Zhang YJ, Wang RS (2006). Musculoskeletal 
complaints and psychosocial risk factors among physicians in 
mainland China. International Journal of Industrial Ergonomics 
36(6):599-603.  

Strong J, Ashton R, Crammond T, Chant D (1990). ‘Pain intensity, 
attitude and function in back pain patients’. Australian Occupational 
Therapy Journal 37(4):1786-1791. 

Swain J, Pufahl E, Williamson G (2003). ‘Do they practice what we 
teach? A survey of manual handling practice amongst student 
nurses’. Journal of Clinical Nursing 12(2):297-306.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Yirdaw et al.            97 
 
 
 
Taylor B, Kermode S, Roberts K (2007). Research in Nursing and 

Health Care: Evidence for Practice 3rd edition. Victoria: National 
library of Australia. 

Trinkoff AM, Lipscomb JA, Geiger-Brown J, Storr CL, Brady BA (2003). 
Perceived physical demands and reported musculoskeletal problems 
in registered nurses. American Journal of Preventive Medicine 
24(3):270-275.  

Yelin EH, Henke CJ, Epstein WV (1986).   Work disability among 
persons with musc uloskeletal conditions. Arthritis and Rheumatology 
29(11):1322-1333.  

 
 
 
 
 
 
 
 


