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Abstract 

In general, ergonomics factor analysis is the study of science which helps to understand 

people’s efficiency in their workplace. A hectic workplace will reduce the performance and 

behaviour of the human in terms of physically and mentally at work. The main objective of 

this paper is to understand various ergonomics factors affects efficiency of caregivers at work 

in hospital. The better understanding of the critical factors will helpful to design work 

systems in efficient way to increase quality in patient care, safety, and staff wellbeing. In this 

paper, Interpretive Structural Modelling (ISM) approach has been used to analyze the 

interrelationship between factors. Finally, the paper concludes with most influential factors 

intervention and adaptive co-ordination which affecting the caregivers in hospitals. 

Keywords: Organizational ergonomics, cognitive ergonomics, physical ergonomics, work 

systems in hospital, ergonomics in healthcare, ISM 

1. Introduction 

Ergonomics is the laws of work which can modify certain things in everyone’s work to make 

a better work system and to function at highest possible level. Ergonomics is concerned with 

the interaction between people, products, and systems. Usage of ergonomics in service sector 

make sure services are appropriate for people, improves productivity, well-being of 

employees, etc. Many firms have done a lot of research works in inculcating ergonomics in 

their organization. Implementing ergonomics in the organization gives long-term benefits 

along with positive satisfaction for both the employees and work systems.   

An increased focus on ergonomics practices in service sector is going on in various 

workplaces to improve efficiency and productivity. In the healthcare sector, ergonomics is in 

high demand due to common health problems faced by caregivers like stress, musculoskeletal 

disorders, physical environment, etc. Many researches done on ergonomics in hospitals are 

based on three segments such as cognitive ergonomics, organizational ergonomics, and 

physical ergonomics (Valdez et al., 2017). This study identifies human factors that affecting 

the caregivers at work in hospital. The interrelationships between factors are analysed by 

using Interpretive Structural Modelling (ISM) approach.    

2. Literature Review 
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The literature is comprised of two parts, namely ergonomic factors in service industries and it 

is followed by ISM approach.   

2.1 Literature review on ergonomic factors in service sector 

Gender-based work: Calvet et al.(2012) discussed that physical work classification relating 

to light and heavy of both genders, in the hospital., The data collected by using observations 

of 30 male and 16 female cleaners along with semi-structured interviews in two hospitals. 

The study results show that there is inequality in low-status job because commitment to 

improving equipment and worksite design is lacking. 

Modes of communication in transferring patient: Kindblom-Rising et al. (2010) explored 

nursing staff’s body awareness and communication in patient transfers. The study used 63 

nursing staff from two hospitals. They noted down their previous and present week 

interactions either good or bad. They analysed collected data using content analysis. The 

findings indicated that communication in transferring is largely through verbal 

communication and body language. It is been affected if there is no proper educational 

design. The study states that goal of developing new understanding and enhancing nursing 

staff’s competence in patient transfer relies on educational design.   

Cognitive work analysis (CWA): Ashoori et al. (2014) examined CWA between social and 

team interactions in healthcare. The study was conducted among diverse team working 

together in a birthing unit at a hospital. The collected data were examined using analytical 

and CWA approach. The study shows that CWA is more required for teamwork in a complex 

situation. 

Emergency medical dispatch: Furniss and Blandford (2006) discussed the team activity, 

coordination, and communication among team members during Emergency Medical Dispatch 

(EMD). The author describes this activity as distributed cognition (DC) in order to 

understand framework. The study uses exploratory analysis and case study approach among 

various teams in hospitals. The data collection is constrained to 2-3 hour of observation and 

interview sessions within central ambulance control room. Their study found that design of 

EMD work and tools support more in patient safety.   

Stress: Elfering et al. (2006) investigated workplace stress in the hospital setting. The study 

used 23 young nurses from 19 hospitals in Switzerland. This data was obtained using self-

observation methods by documenting 314 daily stressful events during their work hours. The 

author tested data with familiarity of events and found that probability of recurrence was 

significantly shown by chronic job stressors and low job control in multilevel regression 

analysis. They found that job stressors and low job control were shown to be risk factors for 

patient safety. The results of this study suggest that job redesign to enhance job control and 

decrease job stressors may be an important intervention to increase patient safety. 
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Patient-provider relationship: Montague (2010) examined patients source of learning about 

technologies used in their healthcare and how the source related to their trust about 

technology that was used. The data were obtained from 24 patients by having face-to-face 

interactions and telephone interviews. Thirteen unique sources of information about 

technology were identified from collected data. The result obtained from study was patient 

attitudes are formed about technologies used in their care by sources within and outside of 

socio technical work system. 

Patient safety: Healey et al. (2006) examined a tool to record distraction and interruption 

inside operation theatre to measure the patient safety.  From a single operating theatre, 50 

general operations were taken as a sample in a National Health Service teaching hospital. The 

data were collected on Tuesday, Thursday, and Friday of each week on available operations 

over a 3-month period. They found that team composition varies from each surgeon and have 

to develop measures of interference, to evaluate its variation, intensity and its effect on 

surgical team performance. 

Ease of use: Jun et al. (2010) examined how good design tends to improve productivity and 

competency in healthcare sector. The study was held at various hospitals and used meta-

model analysis which resulted in ten different kinds of methods with specific aspects. The 

survey was conducted based on the worker’s perception of ease of use. The study found that 

some of these methods are complex even though it is useful for workers to understand. The 

study results in providing valuable insights into how to make a better use of systems 

modelling methods to design and risk management in healthcare delivery systems, which 

have been a growing research interest among ergonomists. 

Task sharing: Edworthy et al. (2013) examined sharing of tasks during emergency situations 

using alarms. They conducted observational study in an ICU ward with and without alarm. 

The study found that without alarm the performance has decreased drastically as task is 

shared between 2 or 3 people and it leads to difficulty.   

Adaptive coordination: Riethmuller et al. (2012) discussed the development of coordination 

mechanisms and their task-related adaptation. They conducted a longitudinal observation of 

final year students in medical field. A data records the six anaesthesia teams during a 

sequence of four scenarios, each task scenario comprised of a routine and a complication 

phase. They segregated implicit and explicit within each scenario and tested data using 

ANOVA. The statistical analysis shows that amount of explicit coordination is decreasing 

whereas implicit coordination is increasing, and also it reveals adaptive coordination is a skill 

have to be developed through repeated group interaction. Thus, this study found that adaptive 

coordination is a trainable skill and organisation should focus on. 

Outpatient Surgery: Carayon et al. (2006) investigated the viewpoint of healthcare 

providers with regard to patient safety of outpatient surgery settings. They used two methods 

such as questionnaire survey with open-ended questions about six predefined stages of patient 

care process and a survey with closed questions in order to collect data from healthcare 
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providers. Thus, the combination of qualitative data from initial questionnaire and 

quantitative data from structured questionnaire provides a complete view of outpatient 

surgery about staff perceptions of quality and safety of healthcare. This study found that 

availing input from healthcare providers regarding quality and safety of care is more 

important than relying only on traditional measures about patient outcomes. 

Hierarchical task analysis: Yu et al. (2014) examined task analysis based on hierarchy in 

the healthcare sector. The data was collected using focus groups with five experienced plastic 

and otolaryngology surgeons as a group and individual interviews were done. The collected 

data were analyzed by applying it to 64 cases. The study found that there were differences in 

frequency of cases, which shows change in microsurgery cases based on hierarchical task 

analysis and work attributes. 

Violation and risk perception: Nyssen and Cote (2010) discussed the violation and risk 

perception in work in order to improve safety and quality. The rules and procedures are 

provided by every hospital to guide their operators to minimize errors. The data was collected 

based on observations and interviews on procedural violations in a pharmaceutical company. 

The study indicates that rationality of operators is a response to cognitive and social 

influences, which must be taken into account while designing procedures. 

Intervention: Fray and Hignett (2013) examined that patient handling interventions in 

healthcare is complex and multi factorial. The data was collected using focus groups with 

patient handling expert practitioners in four European countries to identify preferred 

outcomes should be measured for interventions. The secondary data of 598 outcomes was 

collected. The study identified most appropriate method to measure is tool for risk 

outstanding in patient handling interventions to solve lack of a comprehensive outcome 

measurement across intervention. 

2.2 Literature review on ISM 

Ravi and Shankar (2005) analyzed the interaction of various barriers preventing function to 

complete in reverse logistics and used ISM to rank the factors. Chidambaranathan et al. 

(2009) investigated about factors of development for supplier process using ISM. They 

concluded that improvement of supplier capabilities will leads to productivity. Kuo et al. 

(2010) discussed challenges in remanufacturing of product service systems for supply-chain 

management using ISM. This study concluded that service sectors need adjustment for 

maintenance and service they offer. Borade and Bansod (2012) investigated mutual 

relationship between variables of vendor managed inventory using ISM.  The results found 

that by adopting model will improves forecasting accuracy, profit, and service. Saleeshya et 

al.(2012) developed framework for agility assessment in supply chain network using ISM with 

analytic hierarchy process.  Jia et al. (2015) discussed sustainable environmental practices in 

various industries to identify the influential factors for sustainable supply chain management 

in order to increase performance. Kannan et al. (2014) studied how the interrelationship 

between drivers of end-of-life tires using ISM. Singh et al. (2015) discussed the factors 
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affecting human failure in railway maintenance tasks formulated an effective strategy using 

ISM. They concluded that stress, fatigue, complexity of task and fitness for performing task 

are most driving factor. Vinodh et al. (2016) used ISM to analyze factors influencing 

integrated lean sustainable system and concluded that top management support is most 

influential factor. Govindan et al. (2015) used ISM for analyzing supply chain performance in 

context of lean, green and resilient practices. Venkatesh et al. (2015) discussed risk in the 

apparel retail supply chain industry and used ISM to analyze relationship between those 

affecting factors. Ambika Devi Amma et al. (2015) used ISM for analysing major threads of 

cloud computing. Abinaya and Suresh (2016) used ISM for lean systems factors in banking 

operations.Vasanthakumar et al., (2016) used ISM to analyze factors influencing lean 

remanufacturing practices and found that top management commitment, long-term vision and 

participation are most significant factors. Thirupathi and Vinodh (2016) analysed sustainable 

manufacturing factors to achieve organization goal and maintain competitive advantage using 

ISM and structural equation modelling. Patri and Suresh (2017b) used Total ISM for 

analysing agile factors in healthcare organisation.  

 

3.Methodology  

The following steps are used to illustrate modelling procedures of ISM (Patri and Suresh, 

2017a):   

1.  Identification of factors through expert interview and literature survey. Table 1 depicts the 

identified ergonomic factors related to caregivers at work in hospital.   

  

2. Self structured interaction matrix: Deriving a contextual relationship between the pair of 

factors which are mentioned below: 

V  : i influences j 

A  : j influences i  

X  : i and j influences each other 

O  : i and j are not-related 

The pair wise comparisons of factors are taken from opinions of 15 experts. The highest 

mode of opinion is selected from the opinions of all experts. The Self Structured Interaction 

Matrix (SSIM) derived from mode of opinions of each pair is depicted in Table 2.  

  

3. Initial reachability matrix: The development of initial reachability matrix from SSIM and 

the conversion steps are mentioned below:  
   

From SSIM (i,j) entry  V  A  X  O 

To initial reachability matrix (i,j) entry 1 0 1 0 

To initial reachability matrix (j,i) entry 0 1 1 0 
 

The initial reachability matrix for ergonomics factors is shown in Table 3.  
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4. Final reachability matrix: Development of final reachability matrix from initial reachability 

matrix through transitivity analysis which follows that if A=B; B=C; then A=C.  

The final reachability matrix is shown in Table 4. 

  

5. Partition of the final reachability matrix: Partitions of the final reachability matrix are 

mainly based on the three sets, i.e. reachability set, antecedent set   and intersection set. 

Iteration-1, the intersection elements are only present in the reachability set, those enablers 

are removed from the set and designated as level-1 factors. Then go to next iteration, repeat 

the process until all the factors are removed from the set. At the end of this process we get 

partitioned reachability matrix in to different levels and it is depicted in Table 5, 6, 7, 8, 9, 10 

and 11. 

 

6. Digraph Creation: Directed graph (Digraph) is created using information from final 

reachability matrix and level partitions. In digraph factors are placed in ascending order i.e. 

first level factor at top of the digraph and second level factor at second position and so on 

until the lowest level factor is placed at the lowest level in the digraph. The ISM model is 

depicted in Figure 1. 
 

 Table 1 Identified ergonomics factors for caregivers 

Type of ergonomics Factors Reference 

Physical ergonomics 

Gender based work (F1) Calvet et al.,(2012) 

Modes of Communication in 

transferring Patient  (F2) Kindblom-Rising et al.,(2010) 

Cognitive work analysis (F3) Ashoori et al., (2014) 

Emergency medical dispatch (F4) Furniss and Blandford (2006) 

Cognitive 

ergonomics 

Stress (F5) Elfering et.al., (2006) 

Patient–provider relationship (F6) Montague (2010) 

Patient Safety (F7) Healey et al., (2006) 

Ease of Use (F8) Jun et al., (2010) 

Task sharing (F9) Edworthy et al., (2013) 

Organisation 

ergonomics 

Adaptive Coordination (F10) Riethmuller et al.,(2012) 

Outpatient surgery (F11) Carayon et al., (2006) 

Hierarchical task analysis (F12) Yu et al.,(2014) 

Violation and risk perception (F13) Nyssen and Cote (2010) 

Intervention  (F14) Fray and Hignett (2013) 
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  Table 2 SSIM for ergonomics factors affecting on work systems 

  F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 

F1 1 A A O X O O O O A O O X O 

F2   1 O O V O O O O O A O O O 

F3     1 O O O V O O O A O V O 

F4       1 O O O O O O V O O A 

F5         1 O O O O O O O X O 

F6           1 O A V O A V V O 

F7             1 O A O O O V O 

F8               1 O A V O O O 

F9                 1 A O X V O 

F10                   1 O O V O 

F11                     1 O O O 

F12                       1 V A 

F13                         1 O 

F14                           1 

 

  

  Table 3 Initial reachability matrix 

  F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 

F1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 

F2 1 1 0 0 1 0 0 0 0 0 0 0 0 0 

F3 1 0 1 0 0 0 1 0 0 0 0 0 1 0 

F4 0 0 0 1 0 0 0 0 0 0 1 0 0 0 

F5 1 0 0 0 1 0 0 0 0 0 0 0 1 0 

F6 0 0 0 0 0 1 0 0 1 0 0 1 1 0 

F7 0 0 0 0 0 0 1 0 0 0 0 0 1 0 

F8 0 0 0 0 0 1 0 1 0 0 1 0 0 0 

F9 0 0 0 0 0 0 1 0 1 0 0 1 1 0 

F10 1 0 0 0 0 0 0 1 1 1 0 0 1 0 

F11 0 1 1 0 0 1 0 0 0 0 1 0 0 0 

F12 0 0 0 0 0 0 0 0 1 0 0 1 1 0 

F13 1 0 0 0 1 0 0 0 0 0 0 0 1 0 

F14 0 0 0 1 0 0 0 0 0 0 0 1 0 1 

 

 

Table 4   Final reachability matrix 

  F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 

F1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 

F2 1 1 0 0 1 0 0 0 0 0 0 0 1* 0 

F3 1 0 1 0 1* 0 1 0 0 0 0 0 1 0 

F4 1** 1* 1* 1 1** 1* 1** 0 1** 0 1 1** 1** 0 

F5 1 0 0 0 1 0 0 0 0 0 0 0 1 0 

F6 1* 0 0 0 1* 1 1* 0 1 0 0 1 1 0 

F7 1* 0 0 0 1* 0 1 0 0 0 0 0 1 0 

F8 1** 1* 1* 0 1** 1 1** 1 1* 0 1 1* 1** 0 

F9 1* 0 0 0 1* 0 1 0 1 0 0 1 1 0 

F10 1 1** 1** 0 1* 1* 1* 1 1 1 1* 1* 1 0 

F11 1* 1 1 0 1* 1 1* 0 1* 0 1 1* 1* 0 

F12 1* 0 0 0 1* 0 1* 0 1 0 0 1 1 0 

F13 1 0 0 0 1 0 0 0 0 0 0 0 1 0 

F14 1** 1** 1** 1 1** 1** 1** 0 1* 0 1* 1 1* 1 
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  Table 5 Iteration-1 of level partition of factors 

Factors Reachability Set Antecedent Set 

Intersection 

Set Level 

1 1,5,13  1, 2,3,4,5,6,7,8,9,10,11,12,13,14 1,5,13  I 

2 1, 2,5,13  2,4,8,10,11,14 2   

3 1,3,5,7,13  3,4,8,10,11,14 3   

4 1, 2,3,4,5,6,7,9,11,12,13  4,14 4   

5 1,5,13 1, 2,3,4,5,6,7,8,9,10,11,12,13,14 1,5,13 I 

6 1, 5,6,7,9,12,13 4,6,8,10,11,14 6   

7 1, 5,7,13 3,4,6,7,8,9,10,11,12,14 7   

8 1, 2,3,5,6,7,8,9,11,12,13 8,10  8   

9 1, 5,7,9,12,13 4,6,8,9,10,11,12,14 9,12   

10 1, 2,3,5,6,7,8,9,10,11,12,13 10 10   

11 1, 2,3,5,6,7,9,11,12,13 4,8,10,11,14 11   

12 1, 5,7,9,12,13 4,6,8,9,10,11,12,14 9,12   

13 1,5,13  1, 2,3,4,5,6,7,8,9,10,11,12,13,14 1,5,13  I 

14 1, 2,3,4,5,6,7,9,11,12,13,14 14 14   

 

Table 6 Iteration-2 of level partition of factors 

Factors Reachability Set Antecedent Set Intersection Set Level 

2 2 2,4,8,10,11,14 2 II 

3 3,7 3,4,8,10,11,14 3   

4 2,3,4,6,7,9,11,12 4,14 4   

6 6,7,9,12 4,6,8,10,11,14 6   

7 7 3,4,6,7,8,9,10,11,12,14 7 II 

8 2,3,6,7,8,9,11,12 8,10  8   

9 7,9,12 4,6,8,9,10,11,12,14 9,12   

10 2,3,6,7,8,9,10,11,12 10 10   

11 2,3,6,7,9,11,12 4,8,10,11,14 11   

12 7,9,12 4,6,8,9,10,11,12,14 9,12   

14 2,3,4,6,7,9,11,12,14 14 14   

 

Table 7 Iteration-3 of level partition of factors 

Factors Reachability Set Antecedent Set Intersection Set Level 

3 3 3,4,8,10,11,14 3 III 

4 3,4,6,9,11,12 4,14 4   

6 6,9,12 4,6,8,10,11,14 6   

8 3,6,8,9,11,12 8,10  8   

9 9,12 4,6,8,9,10,11,12,14 9,12 III 

10 3,6,8,9,10,11,12 10 10   

11 3,6,9,11,12 4,8,10,11,14 11   

12 9,12 4,6,8,9,10,11,12,14 9,12 III 

14 3,4,6,9,11,12,14 14 14   

 

Table 8 Iteration-4 of level partition of factors 

Factors Reachability Set Antecedent Set Intersection Set Level 

4 4,6,11  4,14 4   

6 6 4,6,8,10,11,14 6 IV 

8 6,8,11  8,10  8   

10 6,8,10,11  10 10   

11 6,11  4,8,10,11,14 11   

14 4,6,11,14 14 14   
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Table 9 Iteration-5 of level partition of factors 

Factors Reachability Set Antecedent Set Intersection Set Level 

4 4,11  4,14 4   

8 8,11  8,10  8   

10 8,10,11  10 10   

11 11 4,8,10,11,14 11 V 

14 4,11,14 14 14   

 

Table 10 Iteration-6 of level partition of factors 

Factors Reachability Set Antecedent Set Intersection Set Level 

4 4 4,14 4 VI 

8 8 8,10  8 VI 

10 8,10 10 10   

14 4,14 14 14   

 

Table 11 Iteration-7 of level partition of factors 

Factors Reachability Set Antecedent Set Intersection Set Level 

10 10 10 10 VII 

14 14 14 14 VII 

4. Results and discussions 

 
Fig.1 ISM model for ergonomics factors affecting on work systems in hospital 

Level VII factors: F10 and F14  

Adaptive coordination is directly affecting the sixth level factor ease of use. Adaptive 

coordination is indirectly influences third level factor task sharing. Adaptive coordination is 

indirectly influences first level factor violation and risk perception. Adaptive coordination is 

indirectly influences first level factor gender based work. Intervention is directly affects sixth 

level factor emergency medical dispatch. Intervention is indirectly influences third level 

factor hierarchical task analysis.  

9 

7 

12 

2 

     6 

3 

10 14 

11 

8 4 

1 13 5 
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Level VI factors: F8 and F4  

Ease of use is indirectly influences fourth level factor patient–provider relationship. Ease of 

use is directly affects fifth level factor outpatient surgery. Emergency medical dispatch is 

indirectly influences second level factor patient safety. Emergency medical dispatch is 

directly affects fifth level factor outpatient surgery.  

 

Level V factor: F11 

Outpatient surgery directly influencing the second level factor modes of communication in 

transferring patient. Outpatient surgery influencing the third level factor cognitive work 

analysis. Outpatient surgery influences the fourth level factor patient–provider relationship. 

Outpatient surgery indirectly influences the second level factor patient safety.  

 

Level IV factor: F6 

Patient–provider relationship directly affects the third level factor task sharing. Patient–

provider relationship directly affects the third level factor hierarchical task analysis. Patient–

provider relationship influences the first level factor violation and risk perception.  

 

Level III factors: F3, F9 and F12  

Cognitive work analysis influences the first level factor gender based work. Cognitive work 

analysis directly affects the second level factor patient safety. Cognitive work analysis 

influences the first level factor violation and risk perception.  

Task sharing directly affects the second level factor patient safety. Task sharing and 

hierarchical task analysis are mutually related factors. Task sharing influences the first level 

factors violation and risk perception. Hierarchical task analysis influences the first level 

factor violation and risk perception. 

Level II factors: F7 and F2 

Patient safety indirectly influences the first level factor gender based work. Patient safety 

influences the first level factor stress. Patient safety affects the first level factor violation and 

risk perception.  

Modes of communication in transferring patient affects the first level factor gender based 

work. Modes of communication in transferring patient directly affects the first level factor 

stress. Modes of communication in transferring patient indirectly influences the first level 

factor violation and risk perception.   

Level I factors: F1, F13 and F5  

Gender based work and violation and risk perception are mutually related factors. Gender 

based work and stress are mutually related factors. Stress and violation and risk perception 

are mutually related factors.  

5. MICMAC analysis 

MICMAC analysis is the cross-impact matrix multiplication applied to classification and it’s 

an operational method. MICMAC rank helps to classify the identified factors based on their 

driving power and dependence power. In this MICMAC analysis, variables involved in the 

study are classified broadly into four categories viz. autonomous factors, dependent factors, 

linkage factors, independent factors and corresponding MICMAC graph is presented in figure 

2. 
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Fig.2 MICMAC Graph 

Autonomous factors (Zone-I): Modes of communication in transferring patient, cognitive 

work analysis, patient–provider relationship.   

Dependent factors (Zone-II): Task sharing, hierarchical task analysis, patient safety, gender 

based work, stress, violation and risk perception. 

Linkage Factors (Zone-III): Nil  

Independent Factors (Zone-IV): Adaptive coordination, intervention, emergency medical 

dispatch, ease of use, outpatient surgery. 

Table 12 represents the MICMAC rank of the study where Rank 1 corresponds to the most 

crucial factors and Rank 6 corresponds to the least important factors among all. 

Intervention and adaptive co-ordination are critical and key factors for improving the 

ergonomic systems in hospital. The emergency medical dispatch, ease of use, outpatient 

surgeries are other important factors for improving the ergonomics systems.  

Table 12. MICMAC analysis of factors rank  

Factor 

Driving 

power  

Dependence 

power 

Driving power / 

Dependence 

power 

MICMAC 

rank 

F1 3 14 0.21 9 

F2 4 6 0.67 7 

F3 5 6 0.83 5 

F4 11 2 5.50 2 

F5 3 14 0.21 9 
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F6 7 6 1.17 4 

F7 4 10 0.40 8 

F8 11 2 5.50 2 

F9 6 8 0.75 6 

F10 12 1 12.00 1 

F11 10 5 2.00 3 

F12 6 8 0.75 6 

F13 3 14 0.21 9 

F14 12 1 12.00 1 
 

6. Practical implications 
 

Healthcare sector strives hard to progress and help people through their service, however it 

has to strengthen its ergonomics implementations to improve efficiency amongst 

the caregivers. From our analysis, we identify that intervention and adaptive co-ordination are 

the major factors affecting caregivers. The developed model acts as a rational approach 

through which factors and their inter-connection are identified. In addition, caregivers should 

take initiative to resolve their problems in sharing tasks among them, to render more service 

to patients in an effective course of action. The successful practical implementation of 

ergonomics system considering above factors would also determine fruitful results through 

output of caregivers and create a positive environment.  

  

7. Conclusion 

This paper aims to provide a complete angle of sufferings and pain points of caregivers due to 

lack of ergonomic implementation in hospitals. Also, this study helps in providing 

information for healthcare sector in a way to improve productivity, efficiency, employee 

engagement, safety culture and also reduces stress level due to ergonomics factors design in 

work systems. This study takes into consideration of fourteen factors which includes 

physical, organizational and cognitive ergonomics. The ISM approach helps in identifying 

critical factors that affects performance of the work systems. This study provides the 

interpretation of interaction between each and every factors and it is one of the initial steps in 

physical, organizational and cognitive ergonomics factors analysis in an Indian context. The 

usage of MICMAC approach in this study is added advantage of ranking variables will help 

to identify specific one which cause a problem. This also aids us to get deep insights about 

inter-connection between various factors by giving an answer to following questions. 

1. What are the parameters for affecting ergonomic improvements in hospitals? 

2. What is the level of significance of each factor in affecting ergonomic improvements? 

3. How these factors are linked to each other? Which is affecting factor and dependent 

factor? 
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