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Abstract: Musculoskeletal disorders are the most common cause of physical disability in working individuals as 

restaurant work is physically demanding that develop symptoms of various musculoskeletal disorders. 

Occupational Health Nurse plays important role in improving or maintaining a worker’s health using prevention, 

protection and pro-active health interventions. The aim of the study was to evaluate the effect of an educational 

Intervention about work related musculoskeletal disorders on restaurant workers in Toshiba Alarabi Factories at 

Benha City. A quasi-experimental design was utilized for the study. The study was conducted at the restaurant of 

Toshiba Alarabi Factories at Benha city. A convenient sample of 43 workers was recruited for the study. Two tools 

were used for data collection; 1) a structured interviewing questionnaire to collect data about the workers' socio 

demographic characteristics, knowledge regarding work related musculoskeletal disorders and workers’ self-

reported pain /discomfort in the last 12 months. 2) An observation sheet to assess workers 'practice during 

performing their tasks. The study results showed that 62.8 % of workers had more than10 years of experience and 

more than two thirds of  them suffer from musculoskeletal discomfort with highly statistically significant 

differences (P<.001) before and after educational intervention regarding total knowledge and practices scores of 

the studied workers. Moreover, there was statistically significant correlation (P < 0.01) between the workers' total 

knowledge and practice scores before and after educational intervention. The study concluded that the 

implementation of the educational intervention significantly improved workers’ knowledge and practice regarding 

work related musculoskeletal disorders after the educational intervention than before intervention. The study 

recommended that adequately planned educational training programs must be conducted in order to improve 

workers’ knowledge and practices regarding prevention of work related musculoskeletal disorders. 
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1.   INTRODUCTION 

Work related Musculoskeletal Disorders (WRMSDs) have been described as the most notorious and common causes of 

sever long term pain and physical disability that affect hundreds of millions workers across the world.
[1]

 According to a 

recent report, musculoskeletal disorders (MSDs) contributed 3.4% and 1.7% towards the total disease burden in the 

developed and developing world respectively.
[2]

 Although WMSDs are not fatal, they have the potential of developing 

into serious injuries in the musculoskeletal system if ignored .
[3]

 WRMSDs are common in working population, but this 

topic has not received adequate attention as they have negative impact on job performance, leisure activities and family 

roles. 
[4]
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Work related Musculoskeletal Disorders are conditions affecting the musculoskeletal system and can present in the 

tendons, muscles, joints, blood vessels or nerves of the limbs and back that arise when individuals are exposed to work 

activities and conditions that significantly contribute to their development or exacerbation. 
[5]

 MSDs among kitchen 

workers are caused by long hour shifts, strenuous tasks and heavy workload or arm movements or put pressure on 

supporting parts of the body like back. 
[6]

 Common types and outcomes of musculoskeletal disorders include sprains, 

tears, soreness, carpal tunnel syndrome, sciatica, osteoarthritis, and myalgia. 
[7]

 

Symptoms of WRMSDs may include pain, discomfort, numbness and tingling in the affected area and can differ in 

severity from mild and periodic to severe, chronic and debilitating conditions. 
[5]

 It has been found that some types of jobs 

represent a heightened risk of developing or aggravating WRMSDs and specific sectors, including homecare, nursing, 

mining and manufacturing, also have been identified as posing a heightened risk. The cost borne by employers for 

WMSDs has been found to have substantial economic implications. 
[8]

 People work in the kitchen has higher pain level 

when compared with those who work in floor and other sectors. The frequency of bodily movement has the most 

contribution to the development of WRMSDs. 
[9]

 

Work at restaurant is usually physically demanding that may develop symptoms of various WRMSDs such as in the back, 

lower limbs, neck and upper limbs. Workplace risk factors that affect any joint and muscle in the body may include, 

improper manual handling of loads, and awkward movements, prolonged repetitive movements, improper workstations, 

forceful hand exertions, improper working postures, prolonged standing, unsuitable tools equipment, inappropriate space 

of and work and time patterns. WRMSDs are more often associated with habitual tasks that contribute to gradual tissue 

damage. 
[10]

 These are caused primarily by the performance of work and by the effects of the immediate environment in 

which work is carried out. The symptoms may vary from discomfort and pain to decreased body function and invalidity 

.Although it is not clear to what extent MSDs are caused by work, their impact on working life is huge. They interfere 

with activities at work resulting in absence from work and chronic occupational disability. 
[11]

 Moreover, occupational 

health professionals should be  enhanced for developing WRMSDs interventions by modifying techniques for correct 

practices, use of light weight in-flight items and by including other types of interventions as changing of organizational 

culture. 
[12]

 

Restaurant workers have to maintain standing posture with long working hours, and repetitive movement of upper limbs.  

There is a need of developing effective preventive strategies including training and education. It is important that the 

worker needs to understand which body movements and postures contribute to discomfort and the severity of WRMSDs. 

The training for workers should contain information to adjust specific workplace layouts to the workers' advantage to 

reduce or eliminate health hazards. Besides, the worker should be aware that the importance of rest periods (regular 

breaks) to relax when muscles are tired, or move around when muscles are stiff, to walk when work restricts the worker's 

ability to change postures or positions . 
[13]

 Kitchen workers should encourage to actively participating in work analysis, 

planning, and implementing of the practice changes to decrease physical and mental workload.
 [14]

 

The Occupational Health Nurse plays important role in maintaining or improving a worker’s health using protection, 

prevention, and pro-active health interventions, creating productive healthy workers in a healthy workplace. 
[15]

 
  
Before 

identifying workers at risk, options of actions as applying the principle of best practice and providing evidence-based 

medicine must be also determined
.
 

[16]
 Moreover, musculoskeletal disorders can be prevented through risk assessment, 

control procedures and safety measures at workplaces together with instructions and training of workers of all age groups. 

Occupational health services should design effective workplace design in combination with education and individual 

training focussing on the working technique to minimize the risk of repetitive injuries in all age groups, increase the 

efficiency and productivity of employees.
 [17]

  

Significance of the study: 

Work related Musculoskeletal Disorders have a substantial impact on disability among adults of working age. They are 

the second most common cause of disability worldwide.  
[18, 19]

 also, WRMSDs problems result in low worker capacity 

and productivity that constitute the highest number of work-related disorders in Europe and accounted for 49% of all 

sickness absences lasting two weeks or more and 60% of permanent incapacity cases with total costs up to 2%. 
[20, 21]

 They 

accounted for 34% of workplace illnesses and considered substantial for wait staff with incidence rate of 9.8 per 10,000 
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servers. 
[22]

 There are mixed findings regarding the prevalence of WRMSDs in the general population, and what age group 

suffers the most or is at greatest risk. Also, the prevalence rate of various WRMSDs is not reported well for restaurant 

workers in Egypt, Meanwhile, very less surveys has been done on WRMSD among non-healthcare working population in 

Egypt, among servants 84.5% , among university dentists 88.4% compared to physicians 58.5%, among paediatric 

physical therapists at a high prevalence of  90.6
%. [23, 24, 25, 26]

 Occupational health nurse can effectively reduce WRMSDs 

risks and subsequent claims through adopting new practices using an evidence informed approach. More work is required 

to evaluate the success of interventions, identify potential barriers and implementation of controls. 
[27]

 Restaurant workers 

have been generally ignored when addressing WRMSDs. So, in this study we tried to explore and address this category of 

workers. 

Aim of the study: 

The aim of this study was to evaluate the effect of an educational Intervention about work related musculoskeletal 

disorders on restaurant workers in Toshiba Alarabi Factories at Benha City 

Hypothesis: Knowledge and practice of restaurant workers about work related musculoskeletal disorders will improve 

after receiving an educational intervention also self-reported discomfort will decrease through: 

- Assessing workers' knowledge and practice regarding WRMSDs 

- Developing and implementing educational intervention according to workers’ needs. 

- Evaluating the effect of intervention on workers' knowledge and practice and self-reported discomfort. 

2.   SUBJECTS AND METHODS 

Research design: A quasi-experimental design was utilized to fulfill the aim of this study 

Setting: The study was carried out at the restaurant of Toshiba Alarabi factories at Benha city which started production in 

1982 and consisted of three factories operating and one factory for feeder industries. This particular setting was chosen 

because it serves more than five thousand workers along three shifts also workers shared in all job tasks of the restaurant 

and the kitchen of Toshiba Alarabi factories. 

Sample type and criteria: 

Workers in the above mentioned setting at the time of the data collection (43) workers were recruited for the study as a 

convenient sample with the following inclusion criteria; agree to participate in the study, with experience for at least one 

year, free from recent injury, fracture, fall or accidents, free from recent surgery due to musculoskeletal problems like 

joint arthritis. 

Tools of data collection: Two tools were used for data collection: 

1-A structured interviewing questionnaire: 

It was designed by the researcher after reviewing related literature. 
[10, 27]

 It was written in Arabic language in the form of 

closed ended questions and open-ended questions. It encompassed two major parts: 

Part I: included sociodemographic data such as age, level of education, social status, years of experience and income 

Part II: assess workers' knowledge about MSDs. This part was used before and after implementation of the educational 

intervention (pre/post-test format), It consisted of (2) sections; 

Section (1) general knowledge regarding MSDs, it consisted of (6) items (definition, types, causes and risk factors, signs 

and symptoms, law about WRMSDs, prevention, complications and methods of treatment).  

Section (2) workers’ self-reported pain /discomfort in the last 12 months. It was adapted from the Standardized Nordic 

Questionnaire (SNQ) 
[28]

 it consisted of (9) items as participants were asked if they “ever had trouble in the past 12 

months (pain, or discomfort)” around five different upper quadrant body regions (neck, shoulder, elbow, wrist/hand, and 

upper back) and four different lower quadrant body regions (lower back, hip/thigh, knee, and ankle/feet). 
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Scoring system of knowledge: 

In the open-ended questions the answers were classified into 3 categories (2) degrees for correct answer (1) degree for 

incomplete answer and (0) for who don’t know answer. The total score of each section was calculated by summation of 

the scores of its items. The total score for the knowledge of workers was calculated by the addition of the total score of all 

sections. The mean and standard deviation was calculated. In addition, the score of total knowledge was divided into three 

levels, the worker was considered to have good level if the score was ≥75%, average level if the score was 50- < 75% and 

poor level if < 50%. 

II- An observation sheet:- 

It was developed by the researcher after reviewing related literature. 
[27,29]

 to assess workers 'practice during performing 

their tasks  it consisted of (17) items that include carrying , lifting and lowering objects, pushing , pulling, gripping things 

with hands, posture of arms , back / trunk, neck, wrist, clearance at workstation, making space, using tools, sitting, 

standing and wearing suitable footwear . 

Scoring system of practices: 

The scoring system for practices ranged from 1 to 0 as follows, each statement took (1) score if done correctly, and (0) if 

done not correctly. The total score of practices was divided into two levels, where workers whose practice scores ≥ 60%, 

were considered satisfactory, when their practice score < 60% they were considered unsatisfactory.  

Methods: 

The study was executed according to the following steps: 

Approvals: 

After approval to conduct this research, official letters were used from the Dean of the Faculty of Nursing to the director 

of the previously mentioned setting in order to obtain their agreement to conduct the study after explaining its purpose 

Tools validity: 

Tools were reviewed by a panel of five experts in the field of Community Health Nursing to test their content validity and 

ascertain relevance and completeness of tools. Modifications were done accordingly based on their judgment.  

Tools reliability: 

Internal reliability for tools was done by Cronbach’s Alpha coefficient test which revealed that each of the two tools 

consisted of relatively homogenous items as indicated by high reliability of each tool (knowledge = 0.892 and practices = 

0.863). 

Ethical considerations: 

Permission was obtained orally from each worker before starting data collection and after giving a brief orientation to the 

purpose of the study. Confidentiality was ensured throughout the study process, and the worker was assured that all data 

were used only for research purpose. Each worker was informed that participation is voluntary and they are free to 

withdraw from the study at any stage. 

Pilot study: 

A pilot study was carried out on 10% from the total number of sample (5) workers to assess the tools clarity, objectivity 

and feasibility, as well as to estimate the time needed to fill in the questionnaire. Required modifications were done in the 

form. Workers involved in the pilot were excluded from the study. 

Field work:  

The study was carried out through four phases: assessment, planning, implementation, and evaluation. These phases were 

carried out from beginning of July 2014 to the end of March 2015, covering along a period of nine months. The 

previously mentioned settings were visited by the researcher 5days/week from 11.00 a.m. to 2.00 p.m   
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Assessment phase: Upon securing official permissions to conduct the study, the researcher interviewed the workers, 

greeted each worker, explained the purpose of the study, and asked for participation. Upon consent to participate, the 

worker was interviewed to assess general characteristics, knowledge regarding WRMSDs, as well as workers' practices 

during performing their job tasks. The data obtained during this phase constituted the baseline for further comparisons to 

evaluate the effect of the educational intervention. Average time for the completion of interviewing schedule 20-30 

minutes. The number of assessed worker/week ranged from 3- 4 workers. The observation sheet was filled in by the 

researcher during performing their job tasks inside the kitchen and restaurant of the factory in the morning and afternoon 

shifts. 

Planning phase: Based on the needs identified in the assessment phase from the workers, and in view of the related 

literature, the educational intervention was developed by the researchers in the form of printed Arabic booklet to satisfy 

the studied workers’ deficit knowledge and practices regarding WRMSDs. Presentation about WRMSDs was prepared in 

simple Arabic language to suit the workers’ level of understanding. The general objective of the educational intervention 

evaluates the effect of an educational Intervention about WRMSDs on restaurant workers.  

Specific objectives: By completion of the educational intervention, each worker will be able to:  

- Discuss the significance of WRMSDs as a major cause of disability. 

- Define WRMSDs. 

- List common causes and risk factors for WRMSDs. 

- Differentiate between types of WRMSDs. 

- Discuss the complications of WRMSDs. 

- Discuss preventive measures of WRMSDs. 

- Enumerate treatment methods WRMSDs. 

- Identify risky tasks for developing WRMSDs 

- Discuss practical solutions for these risky tasks.  

Implementation phase: Implementation of the educational intervention took (16) weeks period. The researchers visited 

each of the previously mentioned setting in one shift during their break in the afternoon, 5 days/week alternatively. The 

educational intervention involved (7) scheduled sessions; 4 sessions for theoretical content and 3 for practical content. 

These sessions were repeated to each subgroup of (3-4) workers. The duration of each session lasted from half an hour to 

one hour including periods of discussion according to their achievement, progress and feedback. At the beginning of the 

first session an orientation to the educational intervention and its aims took place. Feedback was given in the beginning of 

each session about the previous one. Different teaching strategies were used such as group discussions, critical thinking 

and problem solving and demonstrations /re-demonstrations. Suitable teaching media were used, included an educational 

booklet that was distributed to all workers in the first day of the educational intervention. This booklet illustrates a 

number of tasks which may result in MSDs and provides practical solutions. It aims at assisting employers workers in 

preventing MSDs and consequent economic loss, and fulfilling their legal responsibilities in a factory. 

Evaluation phase: Immediately after implementation of the educational intervention, the post test for workers’ 

knowledge and practices was done by the same formats of the pre-test to assess the impact of the implemented 

educational intervention. 

Statistical analysis: 

Data analysis was performed using Statistical Package for Social Sciences (SPSS), version 20.0. Descriptive statistics 

were applied (e.g frequency and percentage). Test of significance (chi-square) were applied to test the study hypothesis. 

Correlation coefficient was calculated between knowledge, and practice scores. A statistically significant difference was 

considered at p-value ≤.05, and a highly statistically significant difference was considered at p-value ≤ .001, while the p-

value >.05 indicates non-significant results. 
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3.   RESULTS 

Table (1) represents socio-demographic characteristics of the studied workers. It was clear that 34.9% of the workers 

were aged from 40-<50 years, with a mean age 40.4±10.1years. Furthermore, 62.8% had diploma. 90.7% of workers were 

married. Regarding family income, it was revealed that 74.4% had insufficient income In addition, 62.8 % of the sample 

had more than10 years of experience in the kitchen and restaurant, with a mean 17.6+11.1years.  

Table (2) displays that there were general improvements (P<.001) before and after implementation of the educational 

intervention in relation to workers’ general knowledge about WRMSDs definition, types, causes and risk factors, signs 

and symptoms, Law about WMSDs , prevention, complications and methods of treatment.  

Fig. (1) represents that, 69.8% of workers suffer from musculoskeletal discomfort in the last 12 months .  

Table (3) shows distribution of the studied subjects according to correct practices during performing tasks before and 

after educational intervention. It displays that, there were highly statistically significant differences (P<.001) before and 

after educational intervention in relation to all items of practice.  

Fig. (2) illustrates that, no workers had a good knowledge level before the educational intervention. However, 79.1% of 

them had good knowledge level after intervention. 

Table (4) displays that, there were statistically significant differences (< 0.05) before and after educational intervention in 

relation to workers’ self-reported pain /discomfort in the last 12 months.  

Fig. (3) demonstrates that, 18.6% of the workers had satisfactory level of practices during performing tasks before the 

educational intervention. However, after the educational intervention, 53.5% of them had got satisfactory level of 

practices. 

Table (5) Illustrates that, there was a positive, highly statistically significant correlation (P ≤ .01) between workers' total 

knowledge and practice scores before and after the educational intervention.  

Table (1): Distribution of the study subjects according to their socio-demographic characteristics. (n= 43) 

Characteristics No % 

Age   

- 20-<30 7 16.3 

- 30-<40 11 25.6 

- 40-<50 15 34.9 

- 50+ 10 23.3 

Mean  SD 40.4±10.1  

Level of education   

- Preparatory education 5 11.6 

- Diploma  27 62.8 

- Bachelor  11 25.6 

Social status                                     

- Married 39 90.7 

- Not married 4 9.3 

Years of experience   

- 1< 5 8 18.6 

- 5 - <10  8 18.6 

- 10+ 27 62.8 

Mean  SD 17.6+11.1  

Income    

- Sufficient 11 25.6 

- Insufficient 32 74.4 
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Table (2): Distribution of the studied subjects according to their general knowledge regarding WMSDs before and after 

educational intervention (n= 43). 

χ2: Chi-Square test                                                            

 ** Highly statistically significant difference at P ≤ .001 

                       Study period 

Items 

Pre-

intervention 

Post-

intervention 

χ2 P value 

No % No %   

Definition of WRMSDs       

- Correct answer  8 18.6 43 100.0 59.0 <.001** 

- Incomplete answer  18 41.9 0 0.0   

- Don’t know 17 39.5 0 0.0   

Types of WRMSDs       

- Correct answer  0 0.0 18 41.9 44.1 <.001** 

- Incomplete answer  18 41.9 25 58.1   

- Don’t know 25 58.1 0 0.0   

Causes & risk factors of WRMSDs       

- Correct answer  0 0.0 14 32.6 43.4 <.001** 

- Incomplete answer  13 30.2 27 62.8   

- Don’t know 30 69.8 2 4.7   

Signs and symptoms       

- Correct answer  0 0.0 37 86.0 68. 8 <.001** 

- Incomplete answer  15 34.9 6 14.0   

- Don’t know 28 65.1 0 0.0   

Law about WRMSDs     36.0 <.001** 

- Correct answer  8 18.6 34 79.1   

- Incomplete answer  18 41.9 9 20.9   

- Don’t know 17 39.5 0 0.0   

Prevention of WRMSDs       

- Correct answer  0 0.0 29 67.4 54.5 <.001** 

- Incomplete answer  18 41.9 14 32.6   

- Don’t know 25 58.1 0 0.0   

Complications       

- Correct answer  0 0.0 29 67.4 48.6 <.001** 

- Incomplete answer  20 46.5 12 27.9   

- Don’t know 23 53.5 2 4.7   

Methods of treatment       

- Correct answer  8 18.6 36 83.7 37. 8 <.001** 

- Incomplete answer  19 44.2  6 14.0   

- Don’t know 16 37.2  2 3.1   
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Figure (1) Distribution of workers’ self-reported pain /discomfort in the last 12 months (n=43) 

Table (3): Distribution of the studied subjects according to correct practice during performing tasks before and after 

educational intervention (n= 43). 

                               Study period 

Items 

Pre-intervention Post-intervention χ2 P value 

Correct practice     Correct practice 

No % No % 

Carrying objects  9 20.9 43 100.0 56.23 <.001** 

Lowering objects 12 27.9 43 100.0 48.4 <.001** 

Pushing things 12 27.9 43 100.0 48.4 <.001** 

Pulling things.  8 18.6 37 86.0 36.6 <.001** 

Gripping things with hands 11 25.6 43 100.0 48.4 <.001** 

Lifting objects 13 30.2 43 100.0 48.4 <.001** 

Posture of arms  8 18.6 43 100.0 56.2 <.001** 

Posture of back / trunk 14 32.5 35 81.4 24.8 <.001** 

Posture of neck 10 23.3 39 90.7 35.1 <.001** 

Posture of wrist 15 34.9 37 86.0 29.6 <.001** 

Posture of hands 7 20.9 36 83.7 33.9 <.001** 

Clearance and cleaning of workstation 14 32.5 39 90.7 35.1 <.001** 

Making space 12 27.9 37 86.0 29.6 <.001** 

Using tools 9 20.9 35 81.4 31.4 <.001** 

Sitting 13 30.2 39 90.7 35.1 <.001** 

Standing 12 27.9 37 86.0 29.6 <.001** 

Wear suitable footwear  11 25.6 37 86.0 29.6  <.001** 

χ2: Chi-Square test  

** Highly statistically significant difference at P ≤ .001 
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Table (4): Distribution of workers’ self-reported pain /discomfort in the last 12 months before and after educational 

intervention (n=30) 

musculoskeletal discomfort Pre-program Post-program X2 P 

No % No % 

Neck 20 66.7% 18 60.0% 3.992 < 0.05* 

Shoulder 25 83.3% 24 80.0% 4.065 < 0.05* 

Upper back 17 56.7% 16 53.3% 4.049 < 0.05* 

Lower back 28 93.3% 23 76.7% 4.032 < 0.05* 

Elbow 15 50.0% 13 43.3% 3.876 < 0.05* 

Wrist/hand 23 76.7% 21 70.0% 3.923 < 0.05* 

Hip/thighs 13 43.3% 12 40.0% 3.655 < 0.05* 

Knee 18 60.0% 17 56.7% 3.789 < 0.05* 

Ankle/feet 16 53.3% 15 50.0% 3.698 < 0.05* 

χ2: Chi-Square test  

*Significant difference at P ≤ .05 

 

Fig. (2): Distribution of the study subjects according to their total knowledge scores regarding WRMSDs before and after 

educational intervention (n= 43) 

 

Fig. (3): Distribution of the study subjects according to their total practice scores during performing tasks before 

and after educational intervention (n= 43) 
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Table (5): Correlation coefficient between study subjects' total knowledge and practice scores before and after educational 

intervention (n= 43) 

 

 

 

**Correlation is highly statistically significant at P ≤ .01 

4.   DISCUSSION 

Musculoskeletal disorders are the most common cause of physical disability and severe long-term pain in working 

individuals. 
[30]

 The prevalence of WRMSDs is significant in many professions, and this has had a marked impact on the 

professionals, businesses, governments, and society at large. 
[31]

 Health problems range from discomfort, minor aches, and 

pains, to more serious medical conditions requiring time off work and even medical treatment. In more chronic cases, 

treatment and recovery are often unsatisfactory, and the effects could be permanent disability and loss of employment. 
[32]

 

Working in a kitchen will involve more than one activity e.g. cutting, grinding, washing that may lead to musculoskeletal 

disorders
.[33]

 Long working hours, stress, long standing, heavy workload, high-speed work,  and inadequate rest are the 

factors influencing the increase of MSDs prevalence among the kitchen workers. 
[34]

 I believe that it is important in this 

occupational group to be provided with education for preventive strategies and appropriate self-management techniques. 
[35]   

Several evidences suggested a strong need for health educational programe in this area. Nag, et al.
 [36]

 pointed out that it is 

crucial to increase workers’ perceptions about the risks factors of MSDs in order to organize preventive measures and 

intervention for productivity, health, and well-being. similarly, Health and Safety Authority 
[5]

 demonstrated a need for 

a training programme to make employees aware of the risks of WRMSDs associated with certain work activities and 

stated that training should be relevant and relate to site-specific hazards, and should provide participants with the 

knowledge and skills to allow them to carry out activities in a manner which reduces the risk of WRMSDs. Akinpelu, et 

al. 
[37]

 Also, Occupational Safety and Health Administration 
[38]

 recommended that employees should receive general 

awareness ,training that can integrated into initial safety and health training to learn the proper use of equipment and tools, 

recognize early symptoms of WRMSDs and the importance of early reporting. Besides Tiwari 
[39]

 in his study on 

restaurant workers as he stated that there is a need to increase awareness about preventable nature of hazards and 

protective measures available Moreover, The present study findings showed highly significant improvement in the 

workers' knowledge regarding all items related to WRMSDs after the educational intervention as compared to before the 

intervention. The results of the present study agree with at least three other researches. First, Tamirin , et al.
 
 
[40]

 Who had 

studied "the effectiveness of intervention program for preventing and reducing low back pain" He pointed out that, a 

significant increase of knowledge was observed among the intervention group after intervention compared to the control 

group as mean score for control group remained the same after intervention. Second, Zakerian, et al.
 
 
[41]

 Who found that 

participants' awareness of ergonomic principles was mediocre and, the level of their knowledge about working conditions 

and work-related injuries were scored low and weak, respectively. Third, Abareshi, et al.
 
 

[42]
 In his educational 

intervention for reducing WRMSDs on 158 employees of the factory. They found that before intervention in both the 

experimental and control groups, there were no significant differences; however, following training intervention there was 

a significant increase in all constructs as they stated that that increased knowledge of the subject can lead to an increase in 

productivity. This improvement of knowledge post intervention in the current study may be attributed to the ability of 

workers to gain knowledge easily and they are interested to refresh and update their knowledge. As well as, educational 

training programs about prevention and management of WRMSDs are recommended by many researches to improve 

heath condition of workers.
 
Finally the distribution of the written booklet to workers to be used as an ongoing reference, 

was helpful in workers’ acquisition of knowledge. 

Additionally, the finding of the present study pointed out that, more than two thirds of workers suffer from 

musculoskeletal discomfort as most of them having lower back pain followed by wrist/hand neck and shoulder as the 

physical demands of restaurant work appeared to adversely impact the discomfort that developed .These results are in 

Variables Knowledge 

r P 

Practices Pre-intervention 0.40 <.01** 

Post-intervention 0.24 <.01** 
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accordance with Ilban, 
[35]

 Who had studied "musculoskeletal disorders among first class restaurant workers " He found 

that work-related musculoskeletal disorders was prevalent among more than of the half of restaurant workers and was 

most frequently reported in the ankle/foot region with the highest mean pain intensity score was found in the forearm 

region. This difference in the most frequently places of complain than places of complain in our study is due to difference 

in the tasks that is performed by restaurant servers and our study sample tasks that includes a lot of tasks in the kitchen 

and restaurant. Second, Huynh,
 [34]

 who study health risks among chefs also found that musculoskeletal pains are quite 

prevalent among the participants. Back, neck/ shoulder, leg and back pains all happen to participants. In addition to Sal,
 
et 

al.
 [43]

 Who evaluate kitchen workers for MSDs and reported that more than two thirds of them suffered from some kind 

of symptoms during 12 months. The highest prevalence was reported in lower back, neck, and upper back. Furthermore, 

Chang, et al. 
[44]

 Found that the prevalence of neck, shoulder and low back pains as common health problems among 

chefs and kitchen workers has been reported. 

Also, the results are congruent with at least four other researches that have been done surveys on WRMSDs among non-

healthcare workers. First, the previously mentioned Balakrishnan, et al.
 [4]

 who had studied "work-related 

musculoskeletal disorders among non-healthcare working population" They found that most of the participants having 

lower back pain and followed by neck and shoulder. Besides that, minority of the sample has wrist pain and elbow pain. 

These differences in discomforts in some parts of the body due to difference in the nature of work in the kitchen and 

restaurant work and in the sample characteristics. Second, Egwuonwu, et al.
 [45]

  They reported that, among the different 

categories of workers included in the study, all drivers and mechanics complained of WRMSDs over 12 months period. 

Third, Maduagwu, et al.
 [46]

 Who had studied "WRMSDs among self employed sewing machine operators " they reported 

that the prevalence of WMSDs in the respondents was high and the lower back and neck were the most affected body 

parts based on annual prevalence. Fourth, Salve
[47]

 He mentioned that back was an area of concern as the majority of the 

respondents were complaining about the low back, which was supported by the physical examination. Fifth, Nur et al.
 [48]

 

Who investigated" the prevalence of WMSDs among workers performing industrial repetitive tasks "The results of this 

study showed that the overall prevalence of body pain is high .The highest prevalence of MSDs for the last twelve months 

is on the neck, followed by hand/wrist, shoulder and upper back. 

In relation to researches that have been done surveys on WRMSDs among healthcare workers, our study findings are 

agree with most of them also. First, the previously mentioned Hassan et  al. 
[25]

 who reported that most of university 

dentists and physicians complain of WRMSDs. Second, the previously mentioned Atia, et al. 
[26] 

They found that most 

participating pediatric physical therapists suffered from musculoskeletal problems in one area at least during the last year 

and almost one third of them suffered from four injured regions at least as the most common injured regions were neck, 

shoulder, wrist and hand, lower back and knee while elbow, upper back, hips and thighs and ankles were the least 

complaint region. Third Milhem et al.
 [49]

 who found that the prevalence of WMSDs among physical therapists was high 

at 12-month and the lower back as the most frequently affected. Fourth, Abdel Raoof, et al. 
[50]

 They found that reported 

12 months prevalence of work related musculoskeletal disorders among Egyptian physiotherapist was high especially in 

spine and upper limb with the low back was the most commonly affected part.  

It was obvious from the study results that workers’ self-reported pain /discomfort in the last 12 months was decreased in 

post intervention phase than pre intervention. This result goes in the same line with Pourhaji etal. 
[51]

 His study shows the 

rate of felt pain in neck, shoulder, upper and lower back was decreased significantly at three months post-intervention 

compared to pre intervention stage. 

Regarding to practices scores of workers, as observed; correct practices of workers were in low percentages before 

educational intervention regarding to carrying, lifting and lowering objects, pushing, pulling, gripping things with hands, 

posture of arms, back / trunk, neck, wrist, clearance at workstation, making space, using kitchen tools, sitting, standing 

and wearing suitable footwear. This goes in line with the previously mentioned Wills et al.
 [22]

 who study restaurant 

servers during a typical shift. They observed awkward postures for the different body regions. A total of 260 poor 

postures were recorded during the observations as they observed several body regions with greatest number of poor 

posture including, wrist extension, shoulder abduction, elbow flexion, and neck side bending for all three of the 

restaurants that have been studied. Moreover, our study results go in the same line with the previously mentioned Huynh,
 

[34]
 who observed that chiefs are working and standing all the time incorrectly and doing kitchen jobs with awkward 
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postures also carrying and lifting heavy items in a faulty manner. Furthermore, Sal,
 
et al.

 [43]
 Found awkward postures, 

manual material handling badly and back rotation and bending among kitchen workers in his study. In addition, Ansari, 

et al. 
[52]

 Who study work posture and MSDs and stated that long working hours, heavy workload, stress, high-speed 

work, long standing and inadequate rest are the factors influencing the increase of MSDs prevalence. 

Additionally, the present study also revealed that there were highly improvements in practice scores in relation to workers' 

practices about all previous items in post intervention phase than before intervention. This was supported by previously 

mentioned Sal,
 
et al.

 [43]
 Who found improvement in kitchen workers practice after training intervention that will help to 

reduce MSDs and increase productivity. This finding is also in agreement with Pourhaji, etal.
 [51]

 Who found that 

workers’ behavior mean scores were different promoted after three month post intervention. 

Concerning workers’ total knowledge and total practice about WRMDs, the present study findings revealed that, a 

minority of the sample had a good knowledge and practice levels before educational intervention. However, after 

educational intervention the good knowledge level and practice levels changed to be for the majority. The decrease of the 

percentage of the workers' good knowledge level before educational intervention may be due to that most of the studied 

workers were diploma graduates, working since more than 10 years ago, as well as the inadequate participation in 

intervention programs related to our research topic leading to this poor in knowledge.  

Moreover, the current study showed a positive, statistically significant positive correlation between workers' total 

knowledge and practice scores. In the same line with Occupational Safety and Health Administration, 
[38]

 Stated that 

teaching workers and increasing their knowledge to avoid long standing , maintain neutral postures, and use proper lifting 

techniques will help them to adapt correct posture whether they are sitting, standing, pulling, pushing, lifting, or using 

tools or equipment. In addition study by Ithnin &Amirul, 
[53]

 showed that there is significant relationship between each 

knowledge, attitude and practice of safety and health .Meanwhile a study by Khorsandi ,et al. 
[54]

 was contradict to our 

study findings as revealed no significant relationship was observed between knowledge and practice of the participants 

toward prevention of chronic low back pain. Also, Berthelette ,et al. 
[55]

 reported that interventional programs should 

start before the high incidence of the problems. Thus, to produce knowledgeable and well trained worker, emphasis 

should be made on educational training programs and continual observation of practices during performing their job tasks 

which will help in increasing productivity and decreased risks for developing MSDs.  

5.   CONCLUSION 

Based on the results of the present study, it can be concluded that, there was a statistically significant improvement in 

workers’ knowledge and practice regarding to WRMSDs after the educational intervention than before intervention .The 

implementation of an educational intervention significantly improved workers’ self-reported pain /discomfort in the last 

12 months. Moreover, the above mentioned results proved and reinforced the study hypothesis. 

6.   RECOMMENDATIONS 

Based on the findings of the present study the following recommendations are suggested: 

- Adequately educational training programs in the form of posters, films, workshops, must be conducted in order to 

improve workers’ knowledge and practices toward prevention of WRMSDs to enhance self-management techniques 

which will be reflected on job performance.  

- Education on the awareness of occupational health hazards and implementation of interventional and corrective 

measures in order to reduce the risk of WMSDs is necessary. 

- Replication of the study on a larger sample and in different geographical areas in Egypt is recommended for 

generalization of findings and to better understand the demands required for this group. 
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