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ABSTRACT 
Aim: Evaluation of risk of musculoskeletal disorder using RULA and REBA ergonomic assessment among 

nursing professionals – A cross sectional study 

Background: Today a nursing student is least interested to learn manual handling techniques and ergonomics because 

of heavy curriculum. In fact nursing colleges must devote a reasonable amount of time for the teaching of manual 

techniques practiced in clinical areas. Work related musculoskeletal disorder are the one of the most important health 

threat affecting individuals and it is the common cause of diminish work capability. For that it is necessary to find out 

the risk factors of causing musculoskeletal disorder among nurses. It is also necessary to evaluate the prevalence of 

musculoskeletal discomforts in different anatomical body parts. It also helps to ensure job efficiency and quality of 

life among the nursing staff. Therefore, this implies that musculoskeletal discomfort can be managed by use of well 

integrated and organized educational programs in nursing curriculam regarding ergonomic advice. 

Procedure: In this study, the data were obtained with questionnaires and by direct observation. In order to determine 

the risk of MSDs in different limbs of the workers with RULA and REBA ergonomic assessment was used. 

Ergonomic risk factors were assessed through direct observation of the subject’s postures by means of the RULA and 

REBA. The RULA and REBA measure for nurses which quantifies the grade of the musculoskeletal risk of the 

posture on a 1–7 scale was used to analyze the posture of the body. Higher RULA and REBA scores indicate greater 

levels of risk factors causing load on the structures of body segments. The grade is calculated based on the degree of 

angles between various body segments and their recommended postures according to criteria derived through 

interpretation of previous relevant studies. 

Results: Total 96 clinical nurses were evaluated. There were 75 females and 21 males among the 96 participants. The 

REBA ergonomic assessment was used to determine the individuals' risk of developing upper limb WRMSD 40% are 

at moderate risk, 38 % are at high risk whereas 9% subjects are at low risk 13% subjects are at very high risk ,0% 

subjects are at negligible risk of developing upper limb WRMSD. Using RULA to assess MSD risk among research 

participants 0% subjects are at negligible risk  ,10% subjects are at low risk whereas 44% and 46% subjects are in 

high and medium risk of developing WRMSD respectively. 

Conclusion: The study concluded that the nurses who took part in this study had moderate levels of both MSDs and 

ergonomic hazards. the study shows that, knee joint musculoskeletal disorders was more prevalent ankle, lower back 

and hip, upper back and shoulder, and then the wrist and neck. 

Keywords: [Nurses, Work related musculoskeletal disorder, long working hours,] 

 

INTRODUCTION 

Work related musculoskeletal disorders have been described as the most notorious and common causes of 

severe long term pain and physical disability that affect hundreds of millions people across the world[ 1-2] 
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and it is an umbrella term for which repetitive strain injury, repetitive trauma disorder and cumulative 

trauma disorder are all used interchangeably(3}. It represents a major economic burden on society in terms 

of decrease productivity and personal suffering [4] Musculoskeletal disorder (MSD) are injury /pain in the 

human musculoskeletal system including joint, ligament, muscle, nerve, tendon and structure that support 

limb, neck and back. MSD are work related when work environment, procedure, performance of work are 

significant contributor to their development or exacerbation. 

WRMSDs describe a wide range of inflammatory and degenerative disease conditions that result in pain and 

functional impairment affecting the Neck, Back, Shoulder, Elbow, Wrist and Hand [1].The basic risk factors 

that contribute to work related musculoskeletal disorder are repeated manipulation of objects, sustain sitting 

in fix posture, long lasting physical inactivity, exposure to physical environmental factors [2]. When 

professional is exposed to MSD risk factors they begin to fatigue, when fatigue outruns their body's 

recovery system, they develop musculoskeletal imbalance. As we know, static work attitude potentially 

accelerates the onset of fatigue and pain in muscles involved. If these conditions take place every day and 

for a long time (chronic) pain can cause permanent damage to the muscles, joints, tendons, ligaments and 

other tissues. {In addition, working with pain can reduce the productivity and efficiency of work and when 

working with this pain is continued then it will result in a disability, which ultimately eliminates the job for 

the worker [3]. Studies have shown that awkward posture is strongly associated with the development of 

musculoskeletal problems. Postural analysis can be done using different technique. Among all the technique 

RULA and REBA is reliable and valid for evaluating the posture which involve upper limb, lower limb , 

trunk and neck respectively.[4] Musculoskeletal disorders have been common complaints among workers 

involved in static work or task requiring the repetitive motion or abnormal patient handling[1-2]. 

Approximately 76% of nursing professional from India report MSK discomfort in various epidemiological 

(TalwarRel, 2009, Sharma A et.all, 2006).In developed countries, many studies have focused on this 

problem but only a few studies have been done in India [4]. A study by Shrivastava & Bobhate revealed that 

63% of the study subjects have musculoskeletal problems . Another study conducted at Loni, Maharashtra 

by Giri et al has found musculoskeletal problems in 73.3% of the study subjects. Sivaraman et al have 

observed musculoskeletal discomfort in 75.5% of the study population.[5] 

Nurses are exposed to risks of work-related injuries leading to burnout and reductions in quality of care [1–

3]. These injuries can involve all body organs and particularly the musculoskeletal system [4,5]. 

Musculoskeletal disorders (MSDs) are defined as dysfunctions affecting various parts of the body, including 

muscles, bones, joints, and spinal discs [6]. These dysfunctions are mainly caused by repetitive manual 

labor, lifting heavy loads, prolonged standing, and working in fixed or inappropriate postures [7,8]. Work-

related MSDs are characterized by decreased strength or range of motion, pain and swelling [9].The 

prevalence of occupational injuries and work-related pressures among nursing staff working in the operating 

room is higher than in non  specialized nurses, intensive care nurses, and radiologic technicians [10]. Long-

term standing, static body posture, using tools such as retractors during surgical procedures, and manual 

tasks, such as pulling, pushing, and lifting surgery sets and patients, can cause discomfort and disorders in 

the musculoskeletal system [11]. However, occupation-specific interventions and rehabilitation options have 

the potential to reduce functional disabilities among nursing staff that may result from these injuries 

[12].The risk of developing MSDs can be predicted based on individual, psychosocial and ergonomic 

factors [13]. Ergonomics as a science discusses how to fit a job to an individual’s physical and 

psychological characteristics in such a way as to prevent any harm to the individual’s efficiency and 

wellbeing [9]. The knowledge and application of ergonomics can prevent the onset and progress of MSDs 

and improve health status [14]. Working in appropriate ergonomics conditions can increase nurses ’

motivation and job satisfaction. A successful ergonomics program designed to prevent MSDs among 

nursing staff working in the operating room should create a clear understanding of their roles and 

responsibilities, and should explain ergonomics risk factors in such a high-risk environment [21]. 

Repetitive strain injury, repetitive trauma disorder, and cumulative trauma disorder are all used 

interchangeably when referring to work-related musculoskeletal disorders, which have been described as the 

most well-known and frequent causes of severe long-term pain and physical disability that affect hundreds 

of millions of people worldwide[1-2] and are a significant economic burden on society in terms of decreased 

productivity and personal suffering [4]. When the work environment, process, or exertion of  the  work  are 

substantial contributors to their development or exacerbation, MSD are considered to be work-related. 
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Ergonomic workplace design is one form of adjustment means for humans, and if the design of the 

workplace is not in accordance with ergonomic principles, the workers would require extra exertion to carry 

out his work [17].Shockingly the cumulative weight lifted by a nurse in one typical 8 hour shift is equivalent 

to 1.8 tons . Physical factors in patient handling such as weight of the patient, asymmetric nature of  load , 

frequency of lifting and awkward posture in patient support have been reported to be a major contributing 

factor to musculoskeletal dysfunction among nurses [15-16]. 

This study helps to enhance proper intervention to prevent exposure to musculoskeletal discomfort such as 

ergonomic intervention in their working environment and to make person aware of being physically active 

in order to minimize their health problems like musculoskeletal disorder[18] . It also helps to ensure job 

efficiency and quality of life among nurses. So present study will find out the evaluation of risk of 

musculoskeletal disorder using RULA and REBA ergonomic assessment among nursing professionals - A 

cross sectional study . 

 

MATERIALS & METHODS 

 
MATERIALS 

1) RULA Scale and REBA Scale  

2) Pen 

3) Pencil 

 
METHODOLOGY 
Sample size- 96 

Study Design – Cross Sectional Study 

Study population – clinical Nurses 

Study setting – Dr.Ulhas Patil Medical College and Hospital in Jalgaon, Maharashtra 
Study duration- 6 months 

 
 
SELECTION CRITERIA: 
Inclusion criteria 

1. Clinical Nurses who works regularly 5 days/week for 7 hours/day 

2. Nurses between the age group of 20-40 years 

3.  Both male and female 

4.  Experience >1 year 

 

 

 

Exclusion criteria 

1. Subject who will not be willing to take part 

2. Congenital postural deformity 

3. Recent injury/trauma 

4. Neuromuscular disorders 

5.  Spinal surgery 

6. Pregnancy and severe fall ill recently 
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PROCEDURE 

In this study, the data were obtained with questionnaires and by direct observation. In order to determine the 

prevalence of MSDs in different limbs of the workers,  RULA and REBA ergonomic assessment was used. 

Ergonomic risk factors were assessed through direct observation of the subject’s postures by means of the 

RULA and REBA. 

The RULA and REBA measure for nurses which quantifies the grade of the musculoskeletal risk of the 

posture on a 1–7 scale was used to analyze the posture of the body. Higher RULA and REBA  scores 

indicate greater levels of risk factors causing load on the structures of body segments. The grade is 

calculated based on the degree of angles between various body segments and their recommended postures 

according to criteria derived through interpretation of previous relevant studies. 

  

 
 
DATA ANALYSIS   

Descriptive statistics of the general characteristics, work, and ergonomic risks of the study population were 

presented as numbers, percentages, and mean  ±standard deviation. Prevalence of WMSD  (Neck, Shoulder, 

Elbow, Wrist, Hip, Back, Knee, and Ankle) was determined by NMQ for nurses .The data was analyzed 

statistically using Graph pad instat version 3.05.  

 
Table 1.  Age distribution 

Age in years No of subjects 

25 - 30 yrs 45 

31 - 35 yrs 31 

36 - 40 yrs 20 

 
 

 

 
 
 
Table 2. Gender distribution of subjects  
 
 

Gender Total subjects (n= 96) 

Male 21 

Female 75 

 

47%

32%

21%

Age Distribution

25 - 30

31 - 35

36 - 40
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Table 3. Evaluation of risk of MSDs using RULA ergonomic assessment  
 

Total no of 

subjects 

Negligible 

risk 

Low risk Medium 

risk 

Very high 

risk 

Mean score 

of RULA 

      

96 00 10 44 42 3.625 

 

 
 
The pie chart shows evaluation of risk of MSD among study subjects. 0% subjects are at negligible risk , 

10% subjects are at low risk whereas 44% and 46% subjects are in high and medium risk of developing 

WRMSD respectively 
Table 4 : Evaluation of risk of MSDs using REBA ergonomic assessment  

Total no 

of 

subjects 

Negligibl

e risk 

Low risk Medium 

risk 

High risk 

n 

Very 

high risk 

Mean 

score of 

REBA 

       

96 00 00 52 30 14 6.147 

 

22%

78%

Gender Distribution

Male

Female

0%
10%

46%

44%

RULA Interpretation

Negligible Risk

Low Risk

Medium Risk

Very High Risk
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The pie chart shows evaluation of risk of upper limb among study subjects. 40% are at moderate risk , 38 % 

are at high risk whereas 9% subjects are at low risk ,13% subjects are at very high risk , 0% subjects are at 

negligible risk of developing upper limb WRMSD. 
 

 

RESULT 

Total 96 clinical nurses were evaluated. There were 75 females and 21 males among the 96 participants.  

The REBA ergonomic assessment was used to determine the individuals' risk of developing upper limb 

WRMSD 40% are at moderate risk , 38 % are at high risk whereas 9% subjects are at low risk ,13% subjects 

are at very high risk , 0% subjects are at negligible risk of developing upper limb WRMSD. 

Using RULA to assess MSD risk among research participants 0% subjects are at negligible risk , 10% 

subjects are at low risk whereas 44% and 46% subjects are in high and medium risk of developing WRMSD 

respectively. 

  

 

DISCUSSION 

The primary aim of this cross sectional study was to determine the prevalence & risk of musculoskeletal 

disorders in nursing professionals. As it is commonly known , maintaining poor posture for long periods of 

time can result in chronic muscular fatigue, discomfort or pain , even if the soft tissue are not structurally 

altered. More significantly, prolonged exposure to high static muscle and joint load may lead the soft tissue 

to adaptively change, and with time may lead to pathological effect and permanent disability. The results of 

the current study showed that these nurses had both a moderate risk of MSDs as well as moderate 

ergonomic risks. 

Our results showed considerable prevalence of MSD affecting several parts of the body may be due to the 

variety of activities that nurses perform each day at work. Mostly affected body parts are lower back , 

ankle/foot, neck, knee, upper back, shoulder and the least affected parts are wrist, hip/thigh and elbow. 

In this study, 44% of nurses experienced MSDs at least in one limb due to poor posture imposed by their 

workstation conditions. Studies revealed that awkward posture leads to the development of MSDs. In the 

current study, the working posture of the nurses most often along with longer duration of working hours 

lead to MSDs .In the present study, 16% have discomfort in one or both the knees and 14% have discomfort 

in ankle or feet was most frequently reported whereas 10% have discomfort in upper back and 13% have 

discomfort in lower back . Further the reported prevalence rate of MSDs in present study was considerably 

higher than the 38.6% value found by (Rajinder et al., 2015) 

 In the present study, most prevalent body site on which nurses reported pain was knee (16%). The 

prevalence of knee was equivalent to that recorded among Ethiopian nurses (16.25 %) (Beyen et al.,2013). 

The risk factors for knee pain are individual factors such as body weight and age, biomechanical factors 

such as heavy physical load, twisted posture, etc. Chairs without proper back support and prolonged 

standing posture is the main risk factors as nurses stand for more than 7 hr which is the usual work shift 

time. 

0% 9%

40%38%

13%

REBA Interpretation

Negligible
Risk
Low Risk
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Biomechanically it includes the increasing tibiofemoral force, the femoral shaft curvature changes 

,enlarging bone marrow lesions ,compartment cartilage loss, joint space narrowing and tibial plateau 

compression . These changes will change the tibiofemoral alignment and influence the load distribution and 

led to pain and discomfort .A number of studies have been concluded potential biomechanical indicators of 

risk of LBP due t prolonged standing. The risk of LBP is increased due to excessive co-activation of 

muscles involved in postural stability. There is significant increase in co-activation of gluteus medius 

muscles, a muscle group that serves to stabilize the pelvis during standing by abducting , medially rotating 

and laterally rotating the thigh at the hip. 

Along with awkward posture, also the cumulative weight lifted by the nurse has its relationship with 

musculoskeletal discomfort .A higher prevalence of lower back, neck, and shoulders MSDs in nurses was 

caused by bad body posture and inappropriate workstations. Therefore, nurses  postures at their workstations 

needed to be investigated and some changes were required immediately. It is essential that ergonomic 

programs for the nurses in the study population be put into action immediately and medical treatment for 

those with high symptomatic and risk levels be provided. According to findings, foot/ankle affect 14 % of 

nurses. It is similar to the study in Botswana (14.8%)(Erick & Smith,2014) and Iranian nurses ( 15.2%) 

(Mohammadi,2013).The prevalence of neck pain is 9 % which is relatable lower with previous research 

done by Yue et al.,(2012) in China(48.7%).20 Neck pain among the nurses is mainly due to awkward 

posture - sitting with poking chin which induce considerable load on the posterior structures of spine. Use of 

'head down' posture for frequent reading and filing work and marking of patient details might have caused 

this significant percentage of nurses to complain neck pain. The continue movements of flexion or rotation 

of the cervical spine can lead to discomfort in the neck and shoulders. The longer duration of work along 

with awkward posture is a major contributing factor to MSDs. At the level of the neck and in the trapezius 

muscle region, it is known that there is a positive relationship between the flexion of the neck and MSDs in 

this region as well as in the lumbar spine, whose combined movement of flexion and rotation of the trunk 

and forced movements are related to the presence of discomfort. 

As far as upper back MSD is concerned (28%), comparison can be made to a 36.9% upper back pain stated 

by Cavlak et al.,(2011). It is present due to standing postures used while patient handling and poor posturing 

while seated works mostly forward bending of neck and upper back. 

In this study, MSD in shoulder, elbow and wrist is 10 %, 9% and 9% respectively. Vaghela NP et al.,(2018) 

gives similar values for shoulder (11.6%), elbow( 10.2%), wrist(11.34%). Activities like overhead activities, 

patient handling, headdown postures with protracted shoulder, awkward posture of neck results into the 

upper limb musculoskeletal discomfort . 

 

CONCLUSION 

The study concluded that the nurses who took part in this study had moderate levels of both MSDs and 

ergonomic hazards. the study shows that, knee joint musculoskeletal disorders was more prevalent ankle, 

lower back and hip, upper back and shoulder, and then the wrist and neck.  
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