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Abstract 

Ergonomic factors are one of the most important risk factors that are present in various 

specific work processes in the healthcare industry and in different workplaces causing side 

effects on the health of healthcare professionals. In their daily work activities, doctors, dentists, 

nurses, physiotherapists and other health professionals and other medical workers are facing 

cumulative trauma and uninterrupted workloads that lead to chronic diseases and 

musculoskeletal disorders. 

The aim of the study was through analysis of the available literature and studies to 

determine the most appropriate methodological approach to assess the impact of ergonomic 

characteristics of the workplace on the occurrence of musculoskeletal disorders in health 

workers. 

The most commonly used instruments in epidemiological research in this field are 

standardized or specially designed questionnaires for: analysis of musculoskeletal symptoms; 

medical history and checklist for work-related MSD  (Musculoskeletal Disorders) symptoms; job 

requirements and resources; ergonomic risk assessment in the workplace. 

The methodology with an integrated, comprehensive, and multidimensional approach is 

aimed at obtaining a more efficient way to assess the impact of ergonomic factors in the 

workplace on the occurrence of musculoskeletal disorders in health professionals of different 

profiles. 
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Introduction 

Ergonomics  

Ergonomic variables are one of the most significant risk factors in the healthcare industry 

and in numerous workplaces, generating negative impacts on the health of healthcare workers. 

Ergonomics in the health sector enables the development of a functional workplace 

arrangement[1]; a safe working environment (management of workload, shortage of health 

personnel and provision of quality health services within the framework of health care)[2]; 

provision of interactive medical devices[3]; reduction of work-related psychological stress[4]; 
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reduction of treatment errors[5]; increased patient safety[6,7]. According to OSHA (Occupational 

Safety and Health Administration), the most common causes of injuries related to ergonomic 

factors among healthcare workers in hospitals are: 1. Non-physiological posture (48%), 

particularly while handling patients (paramedics, nurses), 2. Slipping, tripping and falling (25%) 

when performing work tasks, and 3. Fatigue, especially of the hands due to frequent repetitive 

movements (surgeons, dentists, sonographers)[8]. In 2011, hospitals throughout the United States 

recorded 253,700 work-related injuries and illnesses; this equates to a rate of 6.8 work-related 

injuries and illnesses per 100 full-time employees, approximately twice the rate in the private 

sector as a whole[9].  

Risk factors among healthcare workers (such as: strong strains during patient 

manipulation and other heavy loads, incorrect body posture, long standing and long sitting, 

poorly designed workplace, emotional strain, workplace stress, overtime work, work in shifts, 

night work, etc.) contribute to the development of cumulative injuries that increase the risk of 

musculoskeletal disorders[10]. 

 

Musculoskeletal disorders and health care workers 

Doctors, dentists, nurses, physiotherapists, and other health professionals and associates 

endure cumulative traumas and persistent loads in their everyday work activities, that contribute 

to chronic diseases and musculoskeletal disorders (MSD) [11].   

According to EU-OSHA, the health sector ranks 4th in Europe with 44% representation of 

MSD [12]. In line with Hoskins study, the percentage of MSD prevalence among nurses in South 

Korea was 93.6%, 92.6% in Australia, and 78.4% in Japan[13]. According to Rambabu and 

Long's studies, nurses were most commonly affected by MSD (41.7%), followed by 

physiotherapists (35%), dentists (22.6%), and surgeons and laboratory technicians (4%)[14,15]. 

Musculoskeletal disorders were diagnosed in the highest percentage among family physicians 

(13.3%) and the lowest percentage was found among oncology specialists (2.7%), based on 

research carried by Lahoti et al. in doctors from various profiles[16]. In Bojkoski's study (2020) of 

surgical workers, 84% of respondents reported work-related musculoskeletal discomfort in at 

least one part of the body, showing that health workers are at risk for the emergence of work-

related musculoskeletal diseases[17].  

 

Risk factors for the occurrence of MSD among health workers 

Numerous studies and scientific research have determined the following occupational 

"risk factors" for the development of MSD among health workers: MSDs are caused by a 

combination of ergonomic risk factors such as repetitive movements, prolonged standing and 

sitting, non-physiological body posture at work, lifting and transferring patients, pushing, and 

pulling heavy loads, vibrations (via manual tools), extreme temperature variations, etc.[18]. 

Psychosocial/organizational - emotional burden, workplace stress, numerous shifts, night 

work, overtime work, low appraisal, limited prospects for growth, and inefficient work 

organization[19,20]. 

Individual - gender, age, body mass index (BMI), existence of comorbidities, insufficient 

level of physical fitness, absence of work experience, etc.[18].  

The above-mentioned risk factors and the correlation between them are shown below in 

Figure 1.  
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Fig. 1. Risk factors for the development of work-related MSDs 

Source: http:// Discussion_paper_MSDs_in_health_care_sector.pdf/ osha.europa.eu 

 

Aim of the study 

The aim of this study was to determine the best suitable methodological approach for 

evaluating the impact of workplace ergonomic factors on the prevalence of musculoskeletal 

disorders among health workers by analyzing literature data and studies. It is necessary to select 

efficient instruments for acquiring appropriate data on the occurrence and frequency of 

musculoskeletal disorders, the influence of demographic characteristics, work engagement, 

demands and assets at the workplace, the impact of musculoskeletal disorders on the 

performance of work assignments, daily activities outside of work, health and working ability 

among various profiles of health workers in various components of the health activity, with the 

objective of creating preventive strategies with guidelines for action in terms of planning and 

implementation of preventive measures. 

 

Methodology 

In accordance with published literature, many research instruments have been applied to 

obtain relevant data in the field of ergonomic workplace features and their impact on the 

prevalence of musculoskeletal disorders among health workers of various profiles. The most 

widely used instruments in this domain of epidemiological research are standardized or specially 

designed questionnaires that collect accurate data to determine the various components of the 

research problem. 

 

Analysis of musculoskeletal symptoms 

The standardized Nordic questionnaire and its extended version are basic instruments for 

the analysis of musculoskeletal symptoms (Standardized Nordic questionnaires for the analysis 

of musculoskeletal symptoms, Kourinka et al. 1987, Extended version of Standardized Nordic 
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questionnaires - NMQ-E, Roja et al. 2013)[21,22]. The questionnaire's major aims are to be utilized 

as an instrument in the ergonomic screening of musculoskeletal disorders and in occupational 

medicine to determine occupational etiology. Such questionnaire may be used in occupational 

medicine for a variety of objectives, including determining workload while performing work 

tasks, monitoring the impact of workplace modifications, etc.  

 

The questionnaire is divided in three parts: 

- Part 1 consists of demographic data and work characteristics that would identify 

respondents' demographic data (gender, age, level of education, weight and height, smoking) and 

work characteristics (current and previous workplaces, total length of service, length of service at 

the current position, shift work, night shift work, number of working hours per week). 

- Part 2 is the general component of the standardized Nordic questionnaire[21]. It consists 

of a diagram of the body in orientation and questions about the occurrence of musculoskeletal 

symptoms (pain, discomfort, stiffness) in the previous 7 days, i.e., 12 months, and whether there 

was a restriction to perform regular physical activities at work or at home in the previous 12 

months. 

- Part 3 refers to the posture of the body during work and is part of the expanded version 

of the Nordic Questionary [22]. (Whether the body is in the correct position during work, how 

many hours are spent in a sitting or standing position, whether the hands are raised during work 

for longer than two hours, in what position the head is at work, and whether the work is 

physically exhausting). 

Since 2017, Lopez-Aragoni et al. have been studying the benefits and drawbacks of a 

broader implementation of the expanded version of the Nordic Questionnaire[23]. 

The advantages are as follows:  

➢ Question standardization  

➢ World recognized and applied in several scientific studies and research  

➢ Free to use  

➢ Self-evaluation  

➢ Relatively quick identification of symptoms  

➢ Applicability to large populations \ 

➢ Frequently used in conjunction with other valuation methods such as RULA, REBA, etc. 

 

The accompanying limits apply:  

➢ Obligatory answer to the questions 

➢ Difficulty assessing the authenticity of the responses  

➢ Difficulty in use in non-English-speaking countries (errors in translation, interpretation, 

and/or validation)  

➢ Only symptom identification  

➢ Complex data processing for big populations 

➢ Variation in responses based on the person conducting the questionnaire. 

 The questionnaire was validated using a reliability analysis that measured the 

questionnaire's internal consistency. The Kuder-Richardson reliability coefficient confirms 

internal consistency, with a correlation value of 0.855 indicating a good and acceptable 

dependability[24]. 
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Medical history and checklist for work-related MSD symptom 

The basis of this instrument is a medical history questionnaire and a work-related MSD 

symptom checklist derived from the Canadian Center for Occupational Health and 

Safety's Ergonomic MSD Prevention Program[25]. The questionnaire is augmented with specially 

prepared MSD-related questions. The questions refer to the perception of work-related symptoms 

(pain during work, pain after finishing work, or pain after a week away from work), as well as 

the effects of the symptoms on the worker's well-being (does the pain affect the performance of 

work tasks, daily activities outside of work, and sleep). Specially designed questions address the 

impact of the COVID 19 pandemic on the occurrence of MSDs, physical activity, knowledge of 

ergonomic principles, risks and measures for MSD prevention, use of medical devices, 

computers, and training and education for their proper use, use of personal protective equipment, 

workplace injuries, treatment, absences, or hospitalization due to MSD and their time frame, 

regularity of health monitoring, and assessment of health status. Most of the variables in the 

questionnaire are dichotomous, apart from the section augmented by special designs and 

questions related to MSN, which have numerous potential response possibilities. 

 

Demands and resources in the workplace 

The French job demands and resources questionnaire is a multidimensional instrument 

for specific information on job demands and resources that is well balanced and thorough, since 

it includes seven categories of job demands and seven areas of job resources (Demeruti et al., 

2001)[26,27]. As a result, this instrument is beneficial for academics and practitioners engaged in 

researching the effects of job demands and resources on the work process and the worker, and it 

may be applied to a broad range of workplace situations independent of occupation. Work 

characteristics associated with work stress may be divided into two categories: job demands and 

job resources. 

 Job demands are defined as "physical, social, or organizational aspects of work that 

necessarily require sustained physical and/or psychological (i.e., cognitive or emotional) effort 

on the part of the employee and are thus associated with certain physiological and/or 

psychological health effects of the worker (e.g., burnout)[28]. Occupational demands are job 

characteristics that, when exceeded by the worker's capabilities, could generate strain (for 

example, excessive workload, intense pace of work). The JD-R model is used to indicate specific 

and persistent demands of the work environment that might create health disorders, particularly 

when job demands lead to energy depletion[29]. Numerous studies indicate that job demands 

generate burnout syndrome, health deterioration, and increased absenteeism at work[28]. 

 Alternatively, workplace resources are physical, psychological, social, or organizational 

aspects of work that (1) minimize job demands and related physiological and psychological 

impacts, (2) are effective in attaining work goals, or (3) encourage personal improvement, 

learning, and development[27]. According to Bakker, Demeruti, de Boer et al. (2003)[28], 

resources in the workplace can be of the following types: 1. organization of work at the whole 

organization level (e.g., higher salary, career opportunity, job security); 2. interpersonal level 

(e.g., support from governing bodies, teamwork); 3. individual level (e.g., clarity of role in the 

work process, participation in decision-making); and 4. level of performance of work tasks (e.g., 

feedback on work performed, application of new skills, autonomy in decision-making)[30]. In 

contrary to job demands that might generate health problems, the JD-R model implies that the 

availability of work resources contributes to worker motivation, which improves performance[27]. 

A Likert scale with scores ranging from 1 for "I do not agree at all" to 5 for "I completely agree" 
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is used to evaluate the results. Following the collection of points, an average value is computed 

for each question individually. 

 In the study by Lequeurre et al., the questionnaire was validated employing reliability 

analysis by measuring the internal consistency of the questionnaire. The internal consistency of 

the questionnaire is verified by the Cronbach alpha reliability coefficient, with a value between 

0.78 and 0.95, indicating a good and acceptable reliability[31]. 

 

Assessment of ergonomic risk at the workplace 

 WERA (Work Ergonomic Risk Assessment) was developed to provide a method for 

quick screening of tasks when there is exposure to a physical risk factor and connection with the 

development of work-related musculoskeletal disorders[31,32]. This instrument (WERA) includes 

six physical risk factors (body posture while performing work tasks, repetitive movements, strain 

and heavy lifting, vibration exposure, stress contact when using hand tools, and duration of work 

tasks) as well as the five main body regions (shoulder, wrist, back, neck and leg) [32,33]. 

 The questionnaire includes a scoring system and action levels, resulting in a final 

ergonomic assessment of the level of risk and the potential need for preventive measures. To 

obtain a total final score, a score is calculated for each risk factor item by marking the 

intersection point numbers of each pair of rounded values in the tables (columns vs. rows). 

The overall final score determines whether the assignment is accepted: 

Final score 18-27, low risk, assignment acceptable. 

 Final score 28-44, medium risk, and requires additional examination and corrective 

measures. 

 Final score 45-54, a high level of risk that is unacceptable and it is necessary to urgently 

change the work task.  

 This questionnaire requires no additional equipment and may be completed at any 

workplace without interfering with the work process. 

 The WERA provides an accurate indicator of work-related musculoskeletal disorders that 

may manifest pain or discomfort in the affected body region. Experts and management teams 

concur in studies of the application of the WERA tool that it is simple and quick to use, 

applicable to workplace assessment for a wide variety of jobs/tasks. It has also been established 

that no training is necessary to conduct an evaluation using the WERA tool, and that it is reliable 

in assessing risk factors for the occurrence of MSDs in industrial environments and 

epidemiological studies[34]. 

 

Methodology with an integrated approach 

 This dynamic process is best evaluated using an integrated and comprehensive approach 

to the factors impacting the occurrence of MSD among health care workers. An effective 

framework for assessing the impact of ergonomic characteristics on the occurrence of 

musculoskeletal disorders should incorporate physiological, epidemiological, and biomechanical 

knowledge that influences the occurrence of work-related musculoskeletal disorders among 

health workers. This integrated dynamic approach is carried out in four stages: 1. 

Musculoskeletal symptom analysis; 2. Medical history and checklist for work-related MSD 

symptoms; 3. Workplace requirements and resources; and 4. Assessment of ergonomic risk at the 

workplace. 
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 An integrated approach methodology provides a model of a preventive strategy for 

dealing with the problem of musculoskeletal disorders among health workers at individual, 

institutional, and national levels. 

 

Discussion 

Numerous studies refer to various methodological principles that examine the ergonomic 

workplace characteristics that impact the prevalence of musculoskeletal disorders among health 

workers. Muthukrishnan et al. employed the standardized Nordic questionnaire and the WERA 

(Work Ergonomic Risk Evaluation) tool for ergonomic assessment at the workplace in a 2019 

study on nurses. This study revealed a strong correlation between work characteristics, 

ergonomic risk factors, and the occurrence of MSDs in nurses, most commonly in the lower 

back, neck, and hips, which contributed to the prevention of performing normal activities at least 

once in the previous 12 months[35].  

The study by Grooten and Johanssons (2018) provided a literature review on ergonomic 

risk assessment[36]. In this study, three indicators (intensity, frequency, and duration) were 

analyzed during the ergonomic risk assessment to determine the level of risk for the development 

of MSD in particular parts of the body. The WERA (Work Ergonomic Risk Assessment) tool 

was the only one that met all three indicators for MSD development in all parts of the human 

body, according to a review of 13 ergonomic risk assessment tools[36]. 

 

Conclusion 

It is proposed to apply a methodology with an integrated and comprehensive 

multidimensional approach to acquire a more efficient way of assessing the impact of workplace 

ergonomic factors on the prevalence of musculoskeletal disorders among health workers of 

various profiles. With this methodology, it is expected to obtain relevant and valid data on the 

influence of demographic characteristics, as well as job characteristics, workplace demands and 

resources, the impact of musculoskeletal disorders on the performance of work tasks, daily 

activities outside of work, health and work ability among various profiles of health workers in 

different segments of the health activity, which would define the public health dimensions of the 

problem of musculoskeletal disorders among health workers in our environment, and would offer 

measures and guidelines for their prevention. 
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