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Abstract— Over the past 25 years, sitting have become more 

and more prevalent in the office work environment. 

Prolonged sitting leads to various health issues thus leading 

to discomfort and decrease in productivity. To tackle 

prolonged sitting culture researchers are researching on sit-

stand workstations. Previous studies showed that there is 

evidence on reduction in musculoskeletal discomfort with 

use of sit-stand posture associated with prolonged sitting. 

The online survey carry out in this study confirmed that 

there is lack of awareness of sit-stand workstations in India, 

there is need of alternative to reduce worker discomfort 

without tumbling productivity. Organizations must take both 

into account when crafting a strategy and guidelines for 

optimizing movement in the workplace. There is need of 

ergonomic workshops at Indian institutes and organizations 

to make people ergonomically aware. 
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I. INTRODUCTION 

Sedentary and light intensity occupations are increasing in 

the industrial sector coinciding with a reduction in moderate 

intensity jobs [1]. For some occupations, sedentary work 

comprises over 80% of the workday [2]. For many of these 

workers, it is not uncommon to remain seated for well over 

an hour straight without standing. This sedentary behaviour 

has been associated a number of negative overall health 

outcomes, including increased risk of obesity, diabetes, and 

cardiovascular disease [3]. Specifically regarding obesity, 

Josephine Y Chau [4] reported that workers with sedentary 

jobs had a significantly higher overweight/obesity risk when 

compared to workers with non-sedentary jobs. 

The term inactivity physiology was first put 

forward in 2004 to describe the research on the potential 

causal role of sedentary behaviors in the development of 

cardiovascular and metabolic diseases [5]. A range of 

human action that result in low energy expenditure, which is 

less than 1.5 times above the resting rate [6]. The basic 

premise is that sitting too much is not the same as lack of 

exercise and, as such, has its own unique metabolic 

consequences [7]. 

Study carried out through online survey by means 

of Google forms with set of questions related to sedentary 

behaviour and reviews to existing workstations of Indian 

employees and students to know how much they are aware 

of ergonomics and ill effects of prolonged sitting.  

II. RESEARCH METHODOLOGY 

To perform ergonomic evaluation of sedentary behaviour on 

the basis of existing workstations following methodology 

has been used to carry out further work considering the flow 

chart in "Fig. 1"  

 
Fig. 1: Flow chart of ergonomic evaluation 

A. Designing of survey to get awareness of people about 

prolonged sitting 

Survey questionnaire was designed with the intention to 

collect information regarding awareness of people about 

their sitting behavior and sitting lifestyle. Additionally 

collection of their awareness regarding adverse effects of 

sitting and work habits such as breaks they take during their 

work. Other key factor was tried to explore their physical 

activity. They were also asked to report the about MSD's 

and were asked to report the most effected body part they 

feel due to or during sitting. 

B. Survey  

In this study a questionnaire was sent to around 500 people 

employed in both Government and Private sector with 

diverse working areas. Students were also intended to be 

covered under the study. The sectors/job profiles shortlisted 

for the present study were done after extensive literature 

survey. The characteristic feature of those selected for the 

study was that all of them led a sedentary work culture. 

C. Infer the Collected Data 

After survey conduct when collected data was inferred, 

respondents communicated that there are lot of 

musculoskeletal discomforts related due to prolonged 

sitting. Outcome articulated need of such worktable which 

can provide alternate sit/stand positions. 

III. ERGONOMIC EVALUATION OF EXISTING OFFICE 

WORKSTATION 

Ergonomic evaluation of existing office workstations was 

done by means of an online survey consisting of set of 

questions designed to ascertain the level of sedentary 

behaviour among Indian employees and students. 

A. Survey for ergonomic evaluation of Indian employees 

and students 

Survey was designed to collect information about their 

sitting behaviour, job culture, ergonomic awareness, 

physical activity schedules, musculoskeletal discomfort 

(MSD) etc. Method used to collect information regarding 

their sedentary behaviour was through the medium of  

Internet with the help of Google forms by sharing link to 

various employees and students. Survey was filled by 299 

persons, in which 72.9% were males and 27.1% were 

females shown in "Fig.  2".  
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Fig. 2 Respondents Gender 

Covering government sector 37.8%, private sector 

43.1% and Students 19.1% shown in "Fig.  3". 

 
Fig. 3 Respondents Job sector 

In the survey, people were asked to report their 

level of consciousness pertaining to their sitting behavior. 

The results showed 65.2% were conscious which is quite 

significant and 34.8% are ignorant about their sitting 

behavior as shown in "Fig.  4", which is significant figure 

and needed to made aware about ill effects of prolonged 

sitting. 

 
Fig. 4 Respondents conscious level about whole day sitting 

When the respondents were asked to report their 

continuous sitting hours at work it was found 48.8% used to 

sit for more than five hour at their work itself "Fig. 5", 

which is quite alarming situation. From this we can infer 

that there is lack of knowledge and awareness of prolonged 

sitting. There is urgent need of implementation of height 

adjustable workstation recommendations so that the adverse 

effects of prolonged sitting can be averted with altering 

posture between sitting and standing. 

 
Fig. 5: Respondents continuous Sitting Hours 

When they were enquired about whether their 

workplace is committed to supporting staff health and well 

being only 34.4% people shown in "Fig. 6" were aware of 

health benefits entitled to them while 65.6% were unaware 

of it. 

 
Fig. 6: Percentage of Respondent's workplace committed to 

supporting staff health 

In "Fig. 7" respondents reported 72.6% not heard of 

such height adjustable workstation which can provide them 

posture alteration between sitting and standing when asked 

about ever heard about height adjustable workstation. 

 
Fig. 7: No. of respondents knowledge about height 

adjustable workstation 

When they were asked to rate MSD's in between 0 

to 5 due to prolonged sitting shown in "Fig. 8", It was found 

that 49.4% rated MSD 3-5 which is again quite high as 

average sample age is about 28 years. It is alarming situation 

to find such a high MSD in young generation itself. 

 
Fig. 8: Musculoskeletal discomfort rating due to prolong 

sitting 

Question related to health impact due to prolonged 

sitting can be off-set by exercising at other times of the day 

an interesting result came out from survey that 57.5% 

people feel  exercise can offset adverse effects of prolonged 

sitting, a belief that has found no scientific backing and 

hence is not true. Researchers had found ill effects cannot be 

off-set by exercising [8]. Only 14.7% agreed adverse 

impacts of prolonged sitting cannot be offset by physical 

exercise shown in "Fig.  9".  

 
Fig. 9: Percentage of respondents think prolong sitting can 

be off-set by exercising 

In "Fig. 10" Questions related to Physical activity, 

67% reported exercise or walk for less than hour and out of 

them, and in response to kind of physical activity they carry 

out 18.7%  said they perform no exercise shown in "Fig.11". 

 
Fig. 10: Survey on respondents exercise or walk 
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Fig. 11: Type of Physical Activity performed 

When they were enquired about whether they had 

attended any ergonomics workshop in "Fig.  12", only 14% 

responded in affirmative while 86% were unaware of 

ergonomics. 

 
Fig. 12: Attended workshop on Ergonomics 

Survey reported that Back was most effected region 

due prolonged sitting "Fig. 13" with 56.5% responding back 

as their most affected area. In "Fig. 14", when respondents 

were asked to rate the discomfort mentioned in the previous 

question 58.5% reported it highest on a 3 level scale of very 

much, somewhat and rare. 

 
Fig. 13 Due to prolonged sitting most affected region of 

body 

 
Fig. 14 Due to prolonged sitting Fatigue occurs at back 

Responses received related to number of breaks 

they take during sitting work to relax shown in "Fig. 15", 

41.5% people responded that they take no or one breaks 

during their work. This is a serious issue as these results 

very low metabolic activities. 

 
Fig. 15: No. of breaks respondent take during sitting work to 

relax 

In "Fig. 16" in relation to question do they think 

height adjustable workstation will help during long work 

hours to avoid prolonged sitting fatigue, 90.8% felt height 

adjustable worktable will help to avoid fatigue and MSD. 

This is a very heartening response as a workforce that is 

open to such a change is in fact making their own future 

secure.  

 
Fig. 16: Percentage of respondents think Height adjustable 

workstation will help to avoid prolonged sitting fatigue 

When the response were asked do they wish to 

have height adjustable workstation at their workplace 88.3%  

wished they have height adjustable workstation at their 

workplace shown in "Fig. 17".  

 
Fig. 17: Respondents wish to have Height adjustable 

worktable  at their workplace 

B. Comparison Of Bankers, It Employees And Students 

Survey resulted 46.5% would like to sit less than 3 hours of 

their work. 84% people agreed prolong sitting have adverse 

effect to their body only 6% disagreed. 57.5% people think 

exercise can offset prolong sitting affects which is not true. 

Only 14% has attended workshop on ergonomics. 49.4% 

Rated MSD above 2 (rating from 0 to 5). 41.5% takes only 1 

break during their sitting hour which is very dangerous. 58.5 

% said they feel pain very much in their back and 43.1% in 

their Neck. 90.8% feel height Adjustable-workstation will 

help during long work hours to avoid prolonged sitting 

fatigue. 88.3% wished to have height adjustable workstation 

at their workplace. 

Three main sectors were chosen for comparison 

and detailed study i.e. Banking, IT sector and Students. As 

respondents from other sectors were too few to form a 

balanced sample to study. 

 
Fig. 18 Continuous sitting hours 

When asked about their continuous sitting hours, 

about 66% bankers and 50% IT sector people reported 
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dangerously high level of sitting hours (more than 5 hours). 

Comparison shown in "Fig. 18" there is an urgent need of 

change in their work culture which should include more 

frequent short breaks within working hours. Ergonomic 

awareness and workshops at their respective workplaces is 

also the need of the hour. 

 Data from "Fig. 19" infers the need for awareness 

and training is felt because even after being given the choice 

to work on Height adjustable worktable a sizeable trend was 

still towards continuous sitting. Study have found that this 

attitude is offset with comprehensive training. 

 
Fig. 19 Out of total time respondents would like to spend 

Sitting at work with adjustable worktable 

A sizeable population reported very low physical 

activity and exercise shown in "Fig. 20". About 21% of 

them didn't perform any kind of physical activity among 

which bankers were on top of the list of non-exercisers. 47% 

said they did exercise but for less than hour. Literature 

survey in "Fig. 20" helps us to infer that this leads to very 

low metabolic activities thus a proven cause for increase in 

incidence of type 2 diabetics. 

 
Fig. 20 Exercise hours of selected categories 

Trend in the "Fig. 21" helps in findings of the survey 

exhibited a sharply similar and near unanimous trend for the 

―most affected area‖. This is a fault line that runs through all 

the sectors taken up for the present study. 

 
Fig. 21 Line diagram of most affected body region 

IV. CONCLUSIONS 

It was found that there is lack of awareness regarding 

prolonged sitting in Indian employees and students. Most of 

them sit for long hours which are not good for health and 

result in Type-II diabetes. It has also been found that large 

population takes lesser than prescribed number of breaks 

during continuous sitting. A large percentage of youth 

(about 50%) is affected with severe musculoskeletal 

discomfort. As there is misconception among people that 

physical activity can off-set the effects of prolonged sitting. 

So, it is recommended to replace prolonged sitting culture 

with micro-breaks and need to stretch. There is need of 

Height adjustable workstations to reduce prolonged sitting 

providing posture alteration. It was found that there must be 

ergonomic workshops to make employees and students 

ergonomically aware so, that they can ward off the 

musculoskeletal discomforts and work in proper postures. 
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