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Abstract 

Improper ergonomically designed work environment is known to be the result for many work-related aches and pains and 

other musculoskeletal problems. These aches and pains result in lack of sleep and absenteeism which reduces productivity and 

increases the economic burden on the individual. The aim of the study was to identify the extent to which musculoskeletal disorders 

have prevailed since the onset of the pandemic and present possible implications of the same on the productivity of employees and its 

associated costs in different ways. An online questionnaire was used to collect data on factors such as the presence of pain, the 

aggravating factors of pain, the hours of work, the problems suffered by the individuals, whether they consulted a doctor for the same 

and the effect of all of these components on the productivity of the employee. This questionnaire was circulated amongst the public 
through social media channels. Professionals and students using laptops and computers for work have started to suffer from a huge 

number of musculoskeletal disorders possibly due to improper workstations and improper postures. Complaints of pain, productivity, 

sleep deprivation were found to be managed with exercises, ergonomic changes at workstation, frequent breaks and correcting faulty 

postures. These MSDs could possibly affect the productivity of individuals during and even ex-post the pandemic. The Mann-Whitney 

test and Cramer’s V have been used to identify significant relationships between certain variables of interest in our study. 

 

Keywords: Covid-19, Musculoskeletal Disorders, Work from Home, Productivity, Sleep, Laptop. 

JEL Codes – E24, I12 and J24. 

 

1. Introduction 
The Novel Coronavirus outbreak has become a major concern for all healthcare workers worldwide since December 2019. 

Many companies have adapted the concept of work from home for imparting health for all. The country was in lockdown from mid-
March 2020 to June 2020 after which, a few institutions and offices had opened up to approximately 50% capacity. In 2021 again, 

during mid-March a lockdown was announced leaving all the professionals to operate at home. In lieu of work from home there was a 

dearth of working desks at home that were ergonomically compatible. [See Wang, et al. (2020), Shaikh SA & Kadrekar SR. (2020)] 

 

Work from home causes additional problems of reduced physical activity, increased sedentary behavior, increased hours of 

work, altered timings of work, faulty sitting habits and postures which worsen the health condition of the individual. Home 

workstations are not ergonomically compatible which causes the worker to adapt faulty postures for increased periods of time 

resulting in posture repositioning errors. Literature reports that the cervical load increases from about 10 pounds in the neutral position 

to 60 pounds at 60 degrees. Therefore, the excessive cervical load of a more flexed posture might cause considerable damage to the 

tissues subsequently predisposing to cranio-cervical dysfunction and pain [Amanda M, et al. (2017), Kim GY, et al. (2012)]. 

 
Faulty postures and repeated using of one said particular part of the body causes changes in the muscle tone, muscle fibers, in 

turn leading to muscle fatigue and pain. This further leads to adapting the faulty posture as a routine posture which leads to becoming 

a long-term chronic complaint. [See O Sullivan, et al. (2006), Kim GY, et al. (2012), Chen P, et al. (2020)] 

 

Various studies have been done which state the epidemiology, the clinical manifestation, signs and symptoms and its effects 

and after effects on the body post quarantine period. Research has also been done to combat fatigue due to Covid and post-Covid 

symptoms. Literature provides evidence about the increase of aches and pains in professionals working from home in an 

uncomfortable working environment. [See Rubin GJ & Wessely S, (2020), Ho CS, Chee CY & Ho RC (2020), Tan BY (2020), Ho CS 

(2020)] 

 

Prior research has shown that the development of pain, fatigue and discomfort among many classes of workers could result in 

lower productivity at work either in the form of decreased work capacity or increased absenteeism. The development of physical 
disorders could also have indirect effects on productivity via routes such as hampered sleep quality and psychological impact. [See 

Heuvel et al. (2007) and Hillman & Lack (2013)] 

 

Our study aims to identify the degree to which the various musculoskeletal problems have stemmed up during the work-

from-home system since the onset of the Covid-19 pandemic. We also aim to present ways in which the problems such as fatigue, pain 
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and discomfort could impact the quality of work during and ex-post the pandemic with the backing of prior research. We have utilized 

online questionnaires to collect the relevant data and the total number of respondents was 158 out of which 65 responded to have 

developed some kind of pain or discomfort since the onset of the pandemic. Out of 65 respondents, complete data was acquired from 

41 respondents who were willing to participate in the study and the results provided are based on this sample. We have considered 

employees/workers as well as students whose plight seem very similar to the former as their work and studies require them to operate 
in almost the same conditions. Our paper aims to take a multidisciplinary approach to present the problem and provide possible 

physiotherapeutic and economic consequences of the problem on the work of employees and students alike.  

 

2. Methodology 

The present study was conducted through an online survey of total 25 questions. The sample of 158 individuals under 

consideration consisted of working professionals and also students from various disciplines from the range of 19-75 years who utilize 

a computer/laptop while working/studying during the course of the Covid-19 pandemic. An online questionnaire was prepared and 

circulated via various social media platforms. Snow-ball sampling method was utilized to make sure a large sample size was obtained 

for our study. The form consisted of information about the survey and consent form in English. It included questions related to their 

working hours, posture, pains, methods used to alleviate pain, impact on productivity, impact on sleep, etc. At the end they were given 

an option of free online consultation for the pains. An information posture about correct working posture and ergonomics was 
provided at the end of each questionnaire. After sufficient data was collected, it was compiled, relevant graphs and tables were 

prepared and the research report was constructed. We used the non-parametric Mann-Whitney U test to check whether their age or the 

work-time duration per day of respondents are factors which play a hand in affecting the productivity and sleep quality of respondents. 

Cramer’s V was used to identify any association between gender, body part where pain materializes and effect on productivity and 

sleep. All above mentioned statistical tests were performed using the SPSS software. 

 

3. Objectives of the study 

1. To identify the extent to which musculoskeletal disorders have prevailed since the onset of the pandemic. 

2. To present possible implications of the same on the productivity of employees in different ways and its associated costs. 

 

4. Results and Discussion 

Table 1 - Results from Survey 

Gender   Consulting a doctor (% of B) 

Male 49%   During the pandemic 7% 

female 51%   After the pandemic 18% 

  
  No consultation 75% 

Area where pain has developed   
 

  

Back 51%   Reasons for absence of consultation (% of B) 

Head 12%   Manageable pain 75% 
Neck 15%   Fear of getting the virus from the doctor's 21% 

Shoulder 17%   Laziness 32% 

Hand 5%   Time Constraints 18% 

  
 

  Cost issues 7% 

Problem Worsened?   
 

  

Yes 34%   Influence of pain on productivity 

No 41%   Yes  37% 

Maybe 24%   No 15% 

  
 

  Sometimes 49% 

Consulted a doctor    
 

  

Yes (A) 32%   Disrupted sleep due to pain 

No (B) 68%   Yes 37% 

  
 

  No 32% 

Type of Doctor consulted (% of A)   Sometimes 32% 

Physiotherapist 54%   
 

  

General Physician 23%   Methods to deal with pain (D) 

Orthopaedic 8%   Exercise 68% 

Others 15%   Ergonomics 46% 

  
 

  Periodic Rest 37% 

Relief in Pain (% of A)   Medicines 15% 
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Temporarily 8%   None 2% 

Slightly 46%   
 

  

Yes 46%   Source of suggestion to deal with pain (% of D) 

  
 

  Doctor 13% 

Changes in Workstation   Family 32% 

Yes 66%   Friends 10% 

No 34%   Others 45% 

 

In this survey the maximum number of participants was found to be young participants. Male and female participation was 

almost equal (Male- 49%, Female- 51%) which negates the confounding factor of gender influencing the pain. The participants had no 
history of pain pre lockdown which suggests the modified environment could be one of the main reasons for pain. 

 

Graph 1 – Duration of Work-time per day 

 
 

Hours of working have changed in the lockdown period where a large number of people are working more than 9 hours per 

day of work (Graph 1). Thus, the ache and pain status can also be due to increased hours of work which is reflected clearly in the 

stating issues have worsened in the lockdown period. Literature states a dose response relationship between pain related to 

musculoskeletal problems and screen time. Thus, on the basis of this finding it can be said that the change in hours of work during the 
lockdown period can be one of the reasons for adverse effects on their health leading to fatigue, muscle pains, eye strains, etc. [See 

Bhandari D, et al. (2007), Demure B, et al. (2000), Karlqvist LK, et al. (1996), Ming Z, Narhi M, Siivola J (2004)] 

 

Graph 1 – Total Duration of breaks during work-hours 

 
 

In our study we have found that the majority of the professionals suffered from back, shoulder, neck, head and hand pain 
(Back- 51%, Head-12%, Neck-15%, Shoulder-17%, Hand-5%). Research states professionals and students working on the computer 

suffer from back pain, neck pain, eye strain and headache commonly. In our study it is found that the percentage of pain has increased 

during the lockdown period for 34% of the population participating in this study [See Abhay Mudey & M. Prasad (2014), Chavda E, 

Parmar S, Parmar M (2013), Saleem M, et al. (2015), Soroush M, Hassani H (2015).] 

 

In the study we observed that the majority of the professionals had an increase in complaints of aches and pains due to faulty 

postures, long hours of work and assuming sedentary position for a long period of time. To manage this, we had put up a standard 

workstation picture in the survey for the professionals to carry out a self-analysis and correct the work station.  Workstation and 

posture play an important role in maintaining proper ergonomics in professionals. This is evident in many previous studies where it’s 

highlighted that long hour of work, improper posture and static workload proportionately increase musculoskeletal load leading to 
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MSD in professionals & students working on computer. [See Talwar R, et al. (2019), Walshstrom J (2005), Vergara, M., Page, A 

(2002)] 

Participants were asked if they had consulted any health professional to help regress the pain or discomfort and it was found 

that only 32% of individuals took professional consultation. The participants were asked about the type of consulting doctor and it was 

found that 54% were treated by physiotherapists and were suggested modifications in the workstation and ergonomic changes. Out of 
the individuals who refused consultation, 7% participants would be seeking consultation during lockdown period itself (post the 

survey), 75% refused for any consultation and remaining 28% would consider consultation after the lockdown. 

 

The reasons documented for not consulting professional doctors were found to be cost issues (7%), fear of getting the virus 

from doctors (21%), laziness (32%), manageable pain (75%) and time constraints (18%). The participants who refused professional 

consultation were asked how did they cope up with the pain and it was found that exercises (68%), ergonomic changes (46%), timely 

breaks (37%) and medication (15%) helped them cope up with the pain. In these participants maximum changes were found to be 

suggested by doctors (13%) friend’s (10%), family (32%) and others (45%). 

 

There has been extensive research on the factors that affect productivity and the ability to do work among all sections of 

workers and employees. Multiple studies have identified factors such as sleep, emotional and mental health, relationships at work, 
mentorship quality, etc. in having a significant on the variable of productivity. One of the most important factors which plays a huge 

role in the same is physical pain and discomfort due to inorganic musculoskeletal disorders due to either bad posture, extensive load 

due to heavy lifting, static positions for work for several hours, use of a single part of the body for performing work, etc. [See Rahman 

et al. (2015) and Heuvel et al. (2007)]. Ergonomically amicable work environments have been a key factor in resolving the harm done 

from static work positions for hours or bad postures at work which resulted in MSDs.  

 

The onset of Covid-19 had completely shifted the paradigm of work environments all over the world. Professionals from 

almost sectors barring healthcare and a few essential sectors were forced to adopt the work-from-home system to continue operations. 

Homes of many employees who didn’t earlier possess the facility to continue operations of businesses from homes were caught up in 

quite a catch as their homes weren’t equipped with the infrastructure to maintain good and ergonomically safe working environments. 

This scenario was ubiquitous and applied to not only working-class people but students as well who were forced to continue classes 

and studies far from benches in academic institutions to desks at home. Since majority of these classes of people weren’t equipped 
with the correct infrastructure, they were exposed to the risk of developing physiotherapeutic problems in the form of pain and 

discomfort in the joints, arms, shoulders, lower-back and neck. Prior to the pandemic almost all research conducted to find out a 

positive relationship between pain due to MSDs and productivity in the form of affected productive capacity at work and absenteeism 

due to the occurrence of such pain and discomfort. [See Rahman et al. (2015), Kawai et al. (2017), Heuvel et al. (2007), Compare et 

al. (2017) and Stewart et al. (2003)]. These problems can also turn into a barrier for employees to return to brick-and-mortar offices 

when the grip of the Covid-19 pandemic loosens and institutions can resume operations on-site permanently [Grant et al. (2019)].  

These problems cannot be eliminated without action on the part of the sufferer. Inaction to deal with such pain could imply worsening 

conditions in the long run and hence dampening quality of work.  

 

69% of individuals fell that their quality of sleep is hampered due to the pain and discomfort developed since the beginning 

of the pandemic and this forms the second channel via which quality of work could be hampered either during or ex-post the 
pandemic. Prior research has shown that, there is high correlation between quality of sleep and work performed by the respective 

person. [See Magnavita & Garbarino (2017), Eide & Showalter (2012) and Hillman & Lack (2013)]. Thus, when the sleep of the 

sufferer is impacted, this could lead to lower productivity at work and if the nature of the problem is severe enough, the pain and 

discomfort could result in a double whammy and affect not only productivity but could also lead to frequent absenteeism once normal 

operations resume once the effect of the pandemic subsidies. Pain due to MSDs could have some psychological impact by manifesting 

in the form of mental stress which could hence act as another indirect path that affects quality of work and productivity of employees 

and students.  

 

Almost all physiotherapeutic problems require professional help in order to remedy the problems faced by any individual and 

do not fade away gradually or immediately without external help. Despite this fact, purely 32% of respondents have been identified to 

have visited any type of professional who can help them rectify the problem faced by them. The lack of resolution with reference to 

our earlier discussion poses some cost on the sufferer and also the employer. This is due to the fact that majority of employees are paid 
a fixed sum and not a variable amount on the basis of the quantity of goods produced. Thus, when an employee in an organization 

faces any form of MSD, there is a certain opportunity cost associated with the lack of resolution of the same. Thus, as long as the 

problem is not countered via formal medical help, it will persist till the patient pays the first visit to a physiotherapist, chiropractor, 

etc. at time t. The cost to be borne by the patient for n sessions can usually be summed up as: 
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O. C.Emp = nert(α0 + ρ0 +  
∂TC

∂L

δ

T
) 

 

Here, a and q constitute the cost of treating the relevant problem in the form of fees paid for n sessions and other ancillary 

costs such as medicines, transportation, equipment, etc. we have tried to inquire about the cost associated with medical fees that 

individuals have faced when they had decided to visit a professional to help them remedy any form of pain or discomfort faced by 

them. We had found that patients paid anywhere in the range of Rs. 100-1200 per session depending on the type of doctor/health 

professional. If we assume that the laborer is paid his/her marginal cost of labor (wage rate) for one day, then the opportunity cost of 

not treating the the disorder will also comprise of his/her marginal cost for one day divided by the total working hours a day if he/she 

decides to visit a health professional during working hours. We could assume that, in the short run, the marginal cost of labor is the 

average cost of labor and is thus, constant as this could seem a bit more realistic and easier to interpret. Here, we can also make way 

for the condition that the sufferer spends d hours for the respective treatment per day. This helps us to derive the opportunity for one 

side of the coin, i.e., the employee for not treating the problem immediately. However, the employer of the person suffering from 
MSD will also have to bear the cost of non-resolution of the problem.  

O. C.Comp = nert( 
δ

T
(
∂TR

∂L
−  

∂TC

∂L
)) 

 

The opportunity cost to the proprietor or essentially the company consists of lost profits from the lack of remediation of the 

physiotherapeutic problem faced by its employee. We can sum up the opportunity costs of non-resolution of any sort of MSD by 

simple addition and this cost is borne by not just the worker alone, but also the his/her provider of employment.  

O. C.Total = nert(α0 + ρ0 +  
δ

T

∂TR

∂L
) 

 

Thus, failure to remedy the condition of the patient makes more than one party bear its cost over a period of time, more 

specifically uptill time t when measures are taken for resolution and hence, the lack of remediation MSD stemming during the onset of 

the Covid-19 pandemic could present a certain cost once the pandemic subsidies as well.  

Table 2 

Ranks 
 

Test Statisticsa 

Productivity 

Affected 
  N 

Mean 

Rank 

Sum of 

Ranks  
  Age 

Working 

Duration 

Age No 26 21.42 557.00 
 

Mann-Whitney U 184.000 170.000 

  Yes 15 20.27 304.00 
 

Wilcoxon W 304.000 290.000 

  Total 41 
 

  
 

Z -0.304 -0.684 

Working 

Duration 
No 26 21.96 571.00 

 
Asymp. Sig. (2-

tailed) 
0.761 0.494 

  Yes 15 19.33 290.00 
 

Exact Sig. [2*(1-

tailed Sig.)] 
.779b .512b 

  Total 41     
 

a. Grouping Variable: 

Productivity Affected 
  

      
b. Not corrected for ties.   

Table 3 

Ranks 
 

Test Statisticsa 

Sleep 

Affected 
  N 

Mean 

Rank 

Sum of 

Ranks  
  Age 

Working 

Duration 

Age No 26 20.50 533.00 
 

Mann-Whitney U 182.000 172.000 

  Yes 15 21.87 328.00 
 

Wilcoxon W 533.000 523.000 

  Total 41 
 

  
 

Z -0.359 -0.629 

Working 

Duration 
No 26 20.12 523.00 

 
Asymp. Sig. (2-

tailed) 
0.719 0.529 

  Yes 15 22.53 338.00 
 

Exact Sig. [2*(1-

tailed Sig.)] 
.738b .547b 

  Total 41     
 

a. Grouping Variable: Sleep 

Affected 
  

      
b. Not corrected for ties.   
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The Mann-Whitney test reveals that there is no significant difference between the ages and duration of working hours per day 

of the groups where respondents felt that their productivity was hampered due to any MSD developed since the onset of the pandemic.  

Similarly, the test also reveals that there is no significant difference between the ages and duration of working hours per day of the 

groups where respondents felt that their sleep quality was hampered. We can thus infer that age and the duration of work-time per day 

of respondents is not a significant factor affecting the outcome of whether the MSDs affect their productivity and sleep quality. 
Therefore, there is an equal chance for a student’s working capability and an aged employee’s productivity to be affected due to MSDs 

and similarly, individuals with longer working hours are equally exposed to the risks posed by musculoskeletal problems as 

individuals with shorter working hours per day. For the test, we had grouped the respondents’ data based on whether the productivity 

and sleep were hampered definitively or not. If the respondents have reported that the MSD hampers the above-mentioned factors at 

only certain times and not frequently on a day-to-day basis, then these responses have been interpreted as lack of any impact 

whatsoever.  

 

Table 4 - Cross tabulation for Cramer’s V (% of total) 

Gender * Area of Pain  

    Back Hand Head Neck Shoulder Total 

Gender Female 24.39% 

 

9.76% 2.44% 14.63% 51.22% 

  Male 26.83% 4.88% 2.44% 12.20% 2.44% 48.78% 

Total   51.22% 4.88% 12.20% 14.63% 17.07% 100.00% 

        
Gender * Impact on Productivity and Sleep (1)  

 
    Both None Productivity Sleep Total 

 
Gender Female 7.32% 31.71% 7.32% 4.88% 51.22% 

 
  Male 14.63% 17.07% 7.32% 9.76% 48.78% 

 
Total   21.95% 48.78% 14.63% 14.63% 100.00% 

 

        
Gender * Impact on Productivity and Sleep (2)  

     Both None Productivity Sleep Total 

 Gender Female 29.27% 

 

14.63% 7.32% 51.22% 

   Male 31.71% 7.32% 9.76% 

 

48.78% 

 Total   60.98% 7.32% 24.39% 7.32% 100.00% 

  

 

Table 5 – Results for Cramer’s V 

Correlation Test Phi 
Cramer's 

V 

Approximate 

Significance 

Gender * Area of Pain 0.496** 0.496** 0.039 

Gender * Impact  on productivity  & 

Sleep (1) 
0.29 0.29 0.328 

Gender * Impact  on productivity  & 

Sleep (2) 
0.396* 0.396* 0.093 

* indicates significance at 95% C.I.  
** indicates significance at 90% C.I. 

(1) is based on responses where the impact is felt for sure on a day-to-day basis 

(2) is based on responses where the impact is felt sometimes and on a da-to-day basis (Refer to table 1) 

 

Cramer’s V is a god tool to analyses the correlation between sets of categorical variables and we had used it identify the 

degree of association between the respondent’s gender and the site where the pain originates as well as the fact whether the MSD 

impacts the patient’s productivity, sleep, both or n absence of any impact. Table (4) consists of the crosstabulation prepared in SPSS 

which is further used to calculate the Cramer’s V which has been presented in Table (5). From the results, we can extrapolate with 

95% certainty that there exists some association between the gender of the individual and part of the body of the patient where some 

form of MSD has developed since the onset of the pandemic. From the data presented in Table (1), it is evident that certain individuals 

face the impact of their respective MSD on a daily basis while certain individuals face the brunt of the problem occasionally but not 
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daily while the rest do not face any problem whatsoever. Thus, correlation analysis was performed considering not only individuals 

who face problems on a daily basis, but also respondents who feel that their productivity and sleep quality is affected occasionally 

combined with those who feel that the same are impacted on a day-to-day basis. The results show that when the correlation is run for 

the latter, we can conclude with 90% confidence that there exists some degree of association between the gender of the respondent and 

whether there exists an individual or combined impact on their quality of work and sleep.  
 

5. Limitations of the study 
Due to the lack of financial resources, the sample size was relatively smaller compared to earlier studies on the same subject. 

Due to mobility restrictions during the Covid-19 pandemic, the method of research was restricted to primary data collected via online 

questionnaires and no thorough checkups of patients could be performed to analyze the exact degree and nature of the problem faced 

by them. The limitations of this study could be used to fill gaps in future studies. 

 

6. Scope for future studies 

The study has been done to provide possible scenarios in relation to the physiotherapeutic problems mainly in the form of 

MSDs due to improper posture and lack of ergonomic working conditions during the Covid-19 pandemic and there is a lack of 

examination of the true nature of the problems prevailing among workers and students alike. This could form the basis for further 
research on the basis of actual conditions once the mobility restriction and lockdowns are relaxed allowing researchers to collect more 

accurate data from patients. There is scope for comparative analysis of the physical health of individuals ex-ante and ex-post the 

pandemic to identify if the period during which work-from-home was the prevailing system, there was an increase in the number of 

cases reporting for musculoskeletal problems. Such studies could provide insight as to whether the work-from-home system for 

operations without the correct infrastructure is detrimental for the physical health of individuals or not. There is also scope for studies 

on the efficacy of an ergonomically designed workspace when individuals are operating under the work-from-home paradigm and this 

can help determine the efficacy of the said system of operations itself incase companies, educational institutions or individuals adapt 

WFH for an extended period of time.  

 

7. Conclusion 

From the survey we found 41% individuals have developed MSDs due to the WFH paradigm which could hamper the 

productivity a work and quality by both professionals and students alike in 3 main ways- the direct link between pain and productivity 
and indirectly via the pain-sleep-productivity relation or pain-psychology-productivity link. These problems would not cure 

themselves and hence if not dealt with via professional help could hamper physical as well as occupational health during and ex-post 

the pandemic. Statistical tests reveal that, age and duration of work-time per day of individuals do not play a major role in determining 

whether the productivity and sleep quality will be affected or not. They also reveal that there exists some degree of association 

between the gender of individuals and the area where the musculoskeletal problems can originate and cause discomfort and pain. 

Since the WFH mode of operations could continue even after the pandemic, employers could make relevant accommodations to 

account for and resolve such issues which could burden both the employers and employees with additional costs.Ergonomic 

modifications and exercises with frequent breaks could be detrimental in reducing pain and discomfort. Thus, MSDs could prove to be 

regressive for the physical, mental and economic health of employees and students alike. 
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