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Abstract  

Background and Objective: The tailoring profession, due to its unique nature, is associated 

with various ergonomic hazards that can lead to the development of occupation-related 

musculoskeletal disorders (OMSD). These disorders, being among the predominant causes of 

occupational disability, not only diminish individuals' quality of life but also exert a substantial 

economic strain on societal healthcare systems. Effective prevention necessitates a 

comprehensive evaluation of the workstation. This study aimed to conduct an ergonomic 

assessment to ascertain the prevalence of musculoskeletal disorders (MSDs) and their 

association with workplace posture and tenure among female tailors in Isfahan city. 

Materials and Methods: In this cross-sectional descriptive study, a cohort of 40 female tailors, 

averaging 40.45 years in age and possessing an average work experience of 16.65 years, 

underwent evaluation. Musculoskeletal disorders were assessed utilizing the Nordic 

Questionnaire, while work experience was gauged through a dedicated questionnaire. Work-

related posture was scrutinized employing the Rapid Entire Body Assessment (REBA) test. 

Statistical analysis entailed employing the Spearman correlation test at a significance threshold 

of 0.05 to elucidate associations among the study variables. 

Findings: The prevalence of occupation-related musculoskeletal disorders was highest in the 

low back (92.5%), followed by the neck (62.5%), shoulder (57.5%), scapula and knee (45%), 

elbow and pelvic (27.5%), wrist (25%), and ankle (15%). A significant inverse correlation was 

observed between OMSDs in the low back and work experience (p = 0.028), while significant 

positive correlations were found between OMSDs in the low back (p = 0.009) and ankle (p = 

0.036) and REBA scores.  

Conclusion: The findings of this study indicate that the working postures of tailors require 

improvement. Interventions such as educating tailors about the risks of poor posture, providing 

training on proper posture during work, scheduling work breaks, and implementing appropriate 

corrective exercises and stretching are necessary. 

Keywords: Ergonomics, Tailoring, Musculoskeletal disorders, REBA Test, Work Experience 
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Highlights 

• While longer work experience appears to correlate with lower rates of low back MSDs, 

poor work postures, as indicated by higher REBA scores, are associated with increased 

risks of lumbar and ankle MSDs. 

•  Female tailors in Isfahan face a high prevalence of musculoskeletal disorders (MSDs), 

notably affecting the lower back, neck, and shoulders. 

• Urgent interventions are needed to mitigate MSDs among tailors. Proposed measures 

include educational programs on proper posture, scheduled breaks, and implementation 

of corrective exercises to enhance occupational health and well-being. 

 

Plain Language Summary 

This study delves into the ergonomic challenges confronting female tailors in Isfahan, Iran, 

underscoring their susceptibility to occupation-related musculoskeletal disorders (OMSDs). 

The results underscore the imperative for targeted interventions aimed at ameliorating tailor 

working postures. These interventions encompass educational initiatives elucidating posture 

risks, training regimens focused on optimal work posture, strategic scheduling of work breaks, 

and the implementation of tailored exercise protocols. 
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Introduction  

The tailoring profession is characterized by repetitive movements, constrained postures, and 

prolonged standing, all of which are recognized as major ergonomic risk factors for work-

related occupation related musculoskeletal disorders (OMSD) (1). OMSD are among the most 

prevalent occupational injuries and causes of disability in both developed and developing 

countries, with a higher prevalence among women than men (2). Work-related OMSD typically 

affect the low back, neck spine, and upper extremities. These disorders represent the most 

common occupational injuries, leading to significant work loss and disability. The prevalence 

of these conditions results in decreased productivity and quality of work, increased healthcare 

costs, increased absenteeism, and premature disability (3). Various risk factors contribute to 

the development of OMSD, which can be categorized into physical risk factors, such as poor 

posture, lifting and carrying heavy loads, and repetitive tasks, and psychosocial and individual 

risk factors (4). Among physical factors and risk factors, poor posture is considered one of the 

most significant, and various methods have been proposed for its assessment. Among the 

ergonomic assessment techniques presented, observational methods based on pen and paper 

have particular advantages, as they do not require specialized equipment or tools and allow for 

quick evaluation in a short period (3). Tailoring is an occupation with a high prevalence of 

OMSD. Tailors are required to sit for long periods with their heads bent over sewing machines, 

demanding high levels of precision and focus. Additionally, the repetitive nature of their work 

contributes to a high prevalence of OMSD symptoms in the neck and shoulders. A one-year 

study in Sweden reported a 75% prevalence of neck and shoulder pain among tailors. Similarly, 

in a study of garment production workers in Los Angeles, 24% of tailors reported neck and 

shoulder pain, and 16% reported pain in the distal upper extremities (5). A study by Ekechukwu 

et al. (2021) reported the highest prevalence of OMSD among tailors in Inogou city in the 

scapula (43%), followed by the low back (36%) and knees (23%) (1). Jalali et al. (2006) found 

a prevalence of OMSD in the upper extremities of tailors in the wrist and palm (42%), fingers 

(27%), shoulder (20%), and elbow (10%) (6). Studies have demonstrated a strong link between 

posture and workstation design, suggesting that posture problems can stem from improper 

workstation design (5). Etemadi Nezhad's study investigated the standardization of tailors' 

tables and chairs, and the results showed that using a sewing table with a 5-10 degree tilt 

significantly reduced shoulder and neck muscle activity. However, this reduction was only 

significant between the use of the conventional workstation and the new one, and no significant 

difference was observed between the different configurations of the new workstations. This 

could be attributed to the need for further optimization of the workstation design or the 

influence of individual factors. The reason for that is the lack of teaching the correct posture to 

people. Research also shows that with increasing age, body dimensions, muscle strength, and 

upper extremity range of motion decrease, making individuals more susceptible to OMSD (7). 
Prolonged exposure to repetitive tasks over an extended period, often associated with increased 

work experience and advancing age, can lead to the wear and tear of body components, akin to 

the deterioration of a mechanical machine. This deterioration manifests as OMSD, a prevalent 

health concern (8). A study by Jalali et al. established a direct correlation between age and work 

experience with the prevalence of upper extremity disorders (6). The nature of tailoring tasks 

appears to predispose individuals OMSD in the upper extremities and ankle regions. These 

disorders can lead to decreased work efficiency, impaired performance, increased fatigue, 

increased absenteeism, and work-related disability retirement among tailors. Therefore, 

considering the significance of addressing the health needs of tailors, who are predominantly 
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women, this study aimed to investigate the prevalence of OMSD and common working 

postures, as well as their association with work experience, to determine the health needs of 

this population.  

Methodology 

This study employed a descriptive cross-sectional research design. The study population 

comprised female tailors in the city of Isfahan, Iran. Participants were selected using 

convenience sampling and were included based on pre-determined inclusion and exclusion 

criteria. Inclusion criteria encompassed the absence of a history of surgery or fractures in the 

upper or lower extremities, the absence of congenital abnormalities or disorders affecting the 

upper or lower extremities, and a minimum of 5 years of experience in tailoring. Exclusion 

criteria included incomplete questionnaires and participant non-compliance during data 

collection (9). In order to obtain informed consent, the study's objectives were explained to the 

eligible participants, and they were informed that participation in the research was voluntary. 

They were also assured that their information would be kept confidential. To assess the 

prevalence of OMSD, the Nordic Musculoskeletal Questionnaire was employed. The Nordic 

Musculoskeletal Questionnaire was developed and validated in 1987 by Korinkova and 

colleagues at the Scandinavian Occupational Health Institute (10). This widely used 

questionnaire comprises 11 items and consists of two sections: a general questionnaire and a 

specific questionnaire (11). Participants can complete the Nordic Musculoskeletal 

Questionnaire using self-report methods via paper, internet, or telephone, or through an 

interview. The Nordic Musculoskeletal Questionnaire presents a visual representation of the 

human body with nine anatomical regions to assist participants in marking the areas of their 

body where they experienced symptoms of pain, discomfort, or numbness within the past 7 

days and 12 months. Responses are indicated using a yes/no format. The general questionnaire 

aims for a comprehensive evaluation, addressing OMSD symptoms throughout the body, while 

the specific questionnaire delves into a deeper analysis of these symptoms in specific body 

regions, including the neck, shoulders, low back, wrists, and hands (11). The Nordic 

Musculoskeletal Questionnaire has demonstrated test-retest reliability and validity of 0.73 and 

0.8, respectively. Its sensitivity and specificity range from 66-92% and 71-88%, respectively 

(1). The Persian version of the Nordic Musculoskeletal Questionnaire was validated by 

Mokhtari Nia and colleagues (2015) and exhibited good reliability (ICC = 0.70) (11). The 

REBA (Rapid Entire Body Assessment) method was employed to evaluate the postures of the 

participants at their workstations. Developed in 2000 by Hignet  and colleagues, the REBA 

method is a comprehensive body assessment tool that provides a simultaneous analysis of the 

upper extremities (arms, forearms, and wrists), trunk, neck, and legs (12).This method also 

considers additional factors such as force or load exerted, type of grip, and muscular activity 

during the evaluation (13). The REBA method is particularly suitable for assessing occupations 

involving static or dynamic postures and frequent postural changes. In the REBA method, the 

posture or activity to be evaluated is first selected and then coded using the provided diagrams. 

The posture score for each body part is combined with the force exertion and activity type 

scores to determine the overall risk of musculoskeletal injury. The priority levels for corrective 

actions suggested by this method indicate the need for ergonomic intervention programs. The 

present study investigated the association between the overall REBA score, ranging from 1 to 

15, and musculoskeletal disorders.  

 



 

7 
 

Statistical Analysis 

Descriptive statistics, including mean, standard deviation, frequency, cumulative frequency, 

minimum, and maximum, were employed to characterize the data. The Kolmogorov-Smirnov 

test, skewness, and kurtosis were used to assess the normality of data distribution. Spearman's 

correlation coefficient was utilized to examine the associations between the study variables. 

All statistical analyses were performed using SPSS version 25 with a significance level of p > 

0.05. Microsoft Excel was used to generate graphical representations. 

Findings 

The Kolmogorov-Smirnov test revealed that the data for the study variables did not follow a 

normal distribution (p < 0.05). Therefore, Spearman's correlation coefficient was employed to 

examine the associations between musculoskeletal disorders, work experience, and REBA 

scores. Table 1 presents the demographic characteristics of the study participants.Table 2 

reports the final scores, percentage frequencies, and risk levels in the REBA assessment. Based 

on this, 8 out of 40 subjects are facing a medium risk level and need urgent action. 27 people 

had a high risk level that requires urgent action as soon as possible and 5 people had a very 

high risk level that requires immediate action.  

Table 1. Description of Demographic Information of Participants (N=40) 

Variable Minimum Maximum Mean Standard 

Deviation 
Age (years) 24 55 45.40 18.08 

Work experience 

(years) 
5 40 65.16 18.39 

RULA Score 5 182 92.80 62.31 

 

 

Table 2. Percentage of Final Scores and Risk Levels in REBA Assessment 

RANK TITLE Number of 

Participants 
Frequency 

(%) 

1 Final score 5 1 2.5 

2 Final score 6 2 5 

3 Final score 7 5 12.5 

4 Final score 8 5 12.5 

5 Final score 9 13 32.5 

6 Final score 10 9 22.5 

7 Final score 11 2 5 

8 Final score 12 3 7.5 

9 Moderate risk level (urgent 

action required) 
8 20 

10 High risk level (urgent action 

required as soon as possible) 
27 67.5 

11 Very high risk level (immediate 

action required) 
5 12.5 
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Figure 1 illustrates the prevalence of OMSD experienced by the study participants in the past 

12 months. According to the figure, 92.5% of the participants reported OMSD in the lumbar 

region, 62.5% in the neck region, 57.5% in the shoulder region, 45% in the scapular and knee 

regions, 27.5% in the elbow and pelvic regions, 25% in the wrist region, and 15% in the ankle 

region. Figure 2 illustrates the prevalence of musculoskeletal disorders (MSDs) among study subjects 

in the past week. Specifically, 65% of the subjects reported MSDs in the lower back, 45% in the neck, 

32.5% in the shoulder, 35% in the shoulder and knee regions, 27.5% in the elbow, 17.5% in the pelvic, 

10% in the wrist, and 12.5% in the ankle. Figure 2 depicts the current prevalence of OMSD among 

the study participants. As shown in the figure, 57.5% of the participants reported current 

OMSD in the lumbar region, 25% in the neck region, 20% in the shoulder region, 12.5% in the 

scapular region, 7.5% in the knee and wrist regions, 5% in the ankle region, and 5% in the 

elbow region.  

 

Figure 1: Prevalence of Musculoskeletal Disorders among Female Tailors in the Past 12 Months (the Nordic 

Questionnaire) (N=40) 
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Figure 2: Prevalence of musculoskeletal disorders among female tailors in the past week 

 

 

Figure 3: Current Prevalence of Musculoskeletal Disorders among Female Tailors (Nordic 

Questionnaire) (N=40) 
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Table 3. Spearman's Correlation Analysis Results for the Association between Musculoskeletal 

Disorders, Work Experience, and REBA Scores 

 Work Experience   

 

REBA Score 

 
 

Disorder 
P-value The correlation P-value The correlation 

0.446 0.124 0.826 0.036 Neck  

0.481 0.115 0.100 0.264 Shoulder  

0.400 -0.137 0.800 0.041 Elbow  

0.962 0.008 0.166 0.224 Wrist  

0.410 0.134 0.064 0.295 Scapula  

0.009* 0.409 0.028* -0.347 Lumbar  

0.224 0.197 0.976 0.005 Pelvic  

0.162 0.226 0.830 -0.035 Knee 

0.036* 0.333 0.348 0.152 Ankle  

*indicating a significant relationship 

 

Discussion 

The present study aimed to investigate the prevalence of OMSD among female tailors in 

Isfahan city and their association with work posture and work experience. The findings 

revealed a significant inverse association between OMSD in the lumbar region and work 

experience, as well as a significant positive association between OMSD in the lumbar and ankle 

regions with REBA scores. No significant associations were found between the other study 

variables. Additionally, the lumbar, neck, shoulder, scapula, and knee regions were the most 

prevalent sites of OMSD. The highest prevalence rates of injuries in the past 12 months were 

observed in the lumbar (92.5%), neck (62.5%), shoulder (57.5%), scapula, and knee regions 

(45%). Additionally, the highest prevalence rates in the past week were found in the lumbar 

(65%), neck (45%), and scapula (35%) regions. Currently, the highest prevalence rates were 

noted in the lumbar (57.5%), neck (25%), and shoulder (20%) regions. The findings of the 

present study are consistent with those of previous investigations by Ekechukwu et al. (2021), 

Diyanet et al. (2015), Öztürk et al. (2011), Afifzadeh et al. (2008), Tuzm et al. (2004), 

Kærgaard & Andersen (2000), and schibye et al.  (1995). Various domestic and international 

studies have been conducted to investigate musculoskeletal disorders among tailors. For 

instance, schibye et al. (1995) conducted a study to assess the prevalence of OMSD in 327 

sewing machine operators using the Nordic Questionnaire. Their findings revealed the highest 

prevalence of pain symptoms and disorders in the shoulder and neck regions (14). In a similar 

study, Kjærgaard & Andersen (2000) conducted their investigation on 243 female sewing 

machine operators. The findings revealed a prevalence of 15.2% for carpal tunnel syndrome 

and 5.8% for tenosynovitis of the intrinsic rotator muscles of the wrist. These rates were 

significantly higher compared to those in the control group (9% and 2.2%, respectively). The 

results suggested that in addition to work experience, pre-existing disorders, age, body mass 

index, smoking, and previous strain also contribute to the occurrence of these disorders (15). 

Diyanet et al. reported the highest prevalence of musculoskeletal disorders among sewing 

machine operators in the following regions: lumbar (85%), neck (76%), hands and wrists 

(53%), and scapula (48%) (16). In the study by Öztürk et al. (2011), the highest prevalence of 
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musculoskeletal disorders among tailors was observed in the trunk (62.5%), neck (50.5%), and 

shoulder (50.2%) regions. Additionally, 65% of female participants in the study had 

experienced musculoskeletal pain and discomfort in the past 6 months. The final RULA score 

in this study indicated an immediate need for workstation modifications. The findings also 

revealed that female tailors were not only exposed to a high level of ergonomic risk factors but 

also experienced a high prevalence of OMSD (17). Afifzadeh et al. (2008) investigated sewing 

machine operators and found that the highest prevalence of symptoms over 12 months was in 

the lumbar region, with a prevalence of 54.9% (18). Using the OWAS method, Tuzm et al. 

(2004) studied female tailors and found that over 50% of female workers in this profession 

were exposed to ergonomic hazards (19). Ekechukwu et al. (2021) reported an estimated 

prevalence of 67% for OMSD in their study population. Musculoskeletal disorders were most 

prevalent in the scapula (43%), lumbar (36.3%), and knee (23.3%) regions (1). This study also 

demonstrated a significant association between OMSD prevalence and fatigue and age (1).  

In the tailoring profession, shoulder and forearm muscles are often subjected to static postures 

and excessive use. This can lead to premature fatigue due to lactic acid accumulation in these 

muscles and impaired blood circulation. A study by Mohammad Hamed Hosseini in 2003 

suggested that static shoulder activity among dentists could be a contributing factor to the 

prevalence of shoulder muscle disorders (6). Therefore, it is recommended to implement rest 

breaks between activities to enhance recovery time and adjust worktable heights to reduce static 

postures associated with job tasks, thereby mitigating the occurrence of related complications. 

The muscles of the upper body are constantly engaged in maintaining posture during work, 

which is one of the reasons for OMSD among tailors. In most occupational groups, the highest 

prevalence of symptoms is reported in the lumbar region. This can be attributed to the unique 

and delicate anatomy of the spine, as well as the influence of various individual, physical, and 

psychosocial factors such as age, gender, education level, smoking habits, occupational 

predisposing factors such as poor body postures, non-adherence to ergonomic principles in 

workstation design, improper lifting and carrying of heavy loads, excessive stress, and job 

dissatisfaction (20). The findings of the present study were inconsistent with those of Jalali et 

al. (2006). Jalali et al. reported the highest prevalence of disorders in the wrist and palm regions. 

The potential explanation for this discrepancy and the decline in the prevalence of wrist and 

palm disorders to lower ranks in the present study may be attributed to technological 

advancements and the mechanization of tailoring tasks in the past two decades. 

In the study by Jalali et al. (2006), the body postures of tailors, saddlers, and carpet weavers 

during work were assessed using the OCRA method and the Nordic Questionnaire. The results 

revealed that the prevalence of musculoskeletal disorders among tailors was 42.4% in the wrist 

and palm regions, 27.1% in the fingers, 20.3% in the shoulder, and 10.2% in the elbow (6). 

Jafari et al.'s research (2013) was consistent with the present study about the postural at work. 

In the present study, the final REBA score was 8.92, with 67.5% of participants classified as 

high risk and 12.5% as very high risk. These individuals exhibited a higher percentage of 

symptoms in all body regions. Table 3 demonstrates a significant positive correlation between 

musculoskeletal disorders in the lumbar and ankle regions with REBA score. 

Jafari et al. (2013) investigated the impact of ergonomic training on the work posture of tailors. 

In this study, the final RULA score was reported as 9.6, with 51.4% of individuals falling into 

the posture score category of 7. After providing posture training to tailors, this percentage was 
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reduced to 19.2% (2). Therefore, posture training plays a crucial role in reducing occupation-

related risk and safeguarding worker health. However, the extent to which posture correction 

can effectively mitigate musculoskeletal disorders remains a topic of debate. 

Etemadi Nejad et al. (2019) examined the influence of workstations on the muscle activity of 

the shoulder and neck regions in tailors. Following adjustments to the table height and incline, 

the muscles under investigation exhibited reduced activity levels (5). Nonetheless, the health 

history and physical activity levels of individuals should also be considered. Research suggests 

that individuals with low physical activity levels and weak muscles experience insufficient 

muscular support for their spines and bones. 

Therefore, in addition to providing training on proper posture during work and modifying 

workstations, exercise protocols focusing on strengthening the core stabilizing muscles and 

shoulder girdle are strongly recommended for tailors. This approach aims to enhance the ability 

to maintain proper posture consistently and reduce strain on the spine and shoulder joints.  

Conclusion 

The high prevalence of occupation related musculoskeletal disorders, particularly in the lumbar 

and neck regions, and their significant correlation with REBA scores underscore the need for 

ergonomic interventions and improved work posture in this profession. The inverse 

relationship between disorders and work experience suggests that newcomers may be unaware 

of the risk factors associated with work posture, while experienced individuals may have 

adopted strategies to mitigate pain and disorders. The relatively high REBA scores in this study 

highlight the poor design of tailoring workstations and indicate the necessity of posture 

correction during work and ergonomic workstation improvements. The practical significance 

of these findings lies in the prevention of disorders, the introduction of preventive techniques 

and corrective exercises, and the education and awareness of tailors to reduce risks and improve 

working conditions. 
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