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ABSTRAC T 

The COVID-19 pandemic has affected a large number of 
people across the globe, and the effects of the infection post-
recovery remain a question mark. To throw light on this area, 
this study aims to study the functional limitations of Health 
Care Workers (HCWs) recovered from COVID-19 infection. 
Data was collected through a self-administered questionnaire 
from 100 healthcare workers in Coimbatore Medical College 
and Hospital, and their functional limitations were graded 
using a Post Covid-19 Functional Status scale (PCFS). The 
association of developing limitations and various risk factors 
like increasing age, gender, nature of employment, symptoms 
during infection, comorbidities, lung involvement, 
vaccination status, etc. were analyzed. 59% of our 
participants did not develop limitations (grade 0), 25% had 
grade 1, 13% grade 2 and 3% grade 3 limitations. Significant 
associations were found between increased functional 
limitations and increasing age (p=0.004), female 
gender(p=0.046), nurses and post-graduates(p=0.003), 
breathlessness during infection(p=0.002), treatment at 
home(p=0.014), increased lung involvement (p=0.044), not 
being vaccinated(p=0.028) and time since finishing isolation 
(p=0.000). Logistic regression was done using these 
variables, and significance was seen only in post-graduate 
occupation (adjusted OR 6.716, 95% CI 1.910 – 23.615, 
p=0.003) and time since finishing isolation (adjusted OR 
0.993, 95% CI 0.987 – 0.998, p=0.009). We conclude that a 
significant proportion of COVID-19 survivors (amongst 
HCWs) suffer functional limitations, hence appropriate and 
timely rehabilitation measures targeting vulnerable groups 
should be undertaken to reduce the healthcare burden, and 
also to have a healthy workforce. 
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INTRODUCTION 

The COVID-19 pandemic was declared as a global health emergency on 30th January 2020 by 

the World Health Organization (WHO) [1]. The SARS-COV2 outbreak has put overbearing 

pressure on the world’s health care system, particularly in lower and middle-income countries 

such as India. It causes chronic symptoms which leads to poor functional status in a substantial 

proportion of patients. Health care workers who are involved in the care of COVID- 19 patients 

are at higher risk of getting the severe disease as well as chronic morbidity [2,3]. In addition, 

studies have shown that healthcare workers being subjected to quarantine at any point in time are 

more prone to make errors, show irritability, and are likely to resign[4]. Post-Infection periods 

are characterized by anhedonia and fatigue along with myalgia, arthralgia, and weakness [5]. All 

these factors are detrimental to functional capabilities. Hence, it is necessary to follow up with 

those affected health care workers and provide necessary rehabilitation to ensure a speedy 

recovery, post-infection [3]. This study is particularly important to understand the disease and to 

prepare for potential outbreaks in the future. Hence this study aims to estimate the magnitude of 

functional limitation among health care workers recovered from COVID-19 disease. 

METHODOLOGY 

This is a single-centered, cross-sectional study conducted in Coimbatore Medical College and 

Hospital, Tamil Nadu.  After obtaining clearance from the Institutional Human Ethics 

Committee, this study was carried out from June to October 2021. Each healthcare worker was 

contacted by phone. The study was explained to them and after obtaining verbal consent, data 

were collected through a self-reported questionnaire, distributed via Google forms.  

The health care workers included in our study are people who had tested RT-PCR positive and 

recovered from COVID-19 infection. Healthcare workers who were already suffering from any 

kind of debilitating disease, or other critical illness were excluded from our study. With the 

proportion of patients with functional limitation as 43.4% [6], confidence interval of 95%, and 

absolute precision of 10%, the sample size was calculated to be 95. Data were collected from a 

total of 100 participants, using the convenience sampling technique. 

The self-administered questionnaire contained questions about demographics, hospital 

admission/quarantine and symptoms during an attack, vaccination, and ‘The Post-COVID-19 
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Functional Status Scale’. The PCFS scale is a novel method developed by F.A.Klok et al [7]. 

The PCFS scale has 4 grades (shown in table 1) of post-COVID functional limitations and the 

final stage is death.  

TABLE 1: GRADES OF PCFS SCALE 

PCFS scale 

grade 
Interpretation Description 

0 
No functional 

limitations 
No symptoms, pain, depression or anxiety 

1 
Negligible functional 

limitations 

All usual duties/activities at home or work can be 

carried out at the same level of intensity, despite 

some symptoms, pain, depression, or anxiety 

2 
Slight functional 

limitations 

Usual duties/activities at home or work can be carried 

out at a lower level of intensity or are occasionally 

avoided due to symptoms, pain, depression, or 

anxiety 

3 
Moderate functional 

limitations 

Usual duties/activities at home or work have been 

structurally modified (reduced) due to symptoms, 

pain, depression, or anxiety 

4 
Severe functional 

limitations 

Assistance needed in activities of daily living due to 

symptoms, pain, depression, or anxiety: nursing care 

and attention is required 

D Death 

The collected data were tabulated in Microsoft Excel and kept confidential. Data were analyzed 

using SPSS 21.0 Version. Data were categorized as counts with percentages. Descriptive 

statistics like Mean and Standard deviation were calculated for continuous variables and 

proportion for categorical variables. Chi-square/Fisher test was used for finding out the 

association between categorical variables and Mann Whitney U test for continuous variables. 

Regression analysis was done to estimate the relationship between Functional Limitations and 



www.ijsrm.humanjournals.com 

Citation: Keerthika V et al. Ijsrm.Human, 2021; Vol. 20 (1): 99-115. 

102 

significant independent variables. For all the tests, a p-value less than 0.05 was considered to be 

statistically significant. 

RESULTS 

A total of 100 responses were collected. All the subjects who participated in the study were 

between 18 to 57 years of age, and their mean age was 28.17 years. There was almost an equal 

representation of males (51%) and females (49%). A majority of the participants were doctors 

(including postgraduates – 65%), and the rest were interns (14%), medical students (12%), and 

nurses (9%). Only 11% of participants presented had comorbidities like hypertension, diabetes 

mellitus, asthma, pregnancy, thyroid dysfunction, and Mitral Valve Prolapse (MVP) while all 

others were healthy before being affected by COVID. Of all the participants, 85% developed 

symptomatic illness, while the remaining 15% had an asymptomatic illness. The various 

symptoms experienced were sore throat, chest pain, fever, cold, cough, ageusia, anosmia, 

headache, and myalgia.  

TABLE 2: DEMOGRAPHICS AND OTHER DATA COLLECTED 

  Frequency Percent (%) 

Gender 
Male 51 51.0 

Female 49 49.0 

Nature of employment 

Doctor 38 38.0 

Intern 14 14.0 

Medical student 12 12.0 

Nurse 9 9.0 

Post-graduate 27 27.0 

Comorbidity 

Asthma 3 3 

MVP 1 1 

Pregnancy 1 1 

Hypothyroid 3 3 

HTN 4 4 

DM 1 1 
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Symptoms 

Sore throat 3 3 

Chest pain 1 1 

Headache 28 28 

Myalgia 63 63 

Anosmia 49 49 

Loss of taste 40 40 

Diarrhea 13 13 

Breathlessness 6 6 

Cough 39 39 

Fever 67 67 

Cold 36 36 

Place of stay 

Home 37 37 

Ward with O2 3 3 

Ward without O2 60 60 

Lung involvement 
Present 26 26 

Absent 74 74 

Vaccination status 
Vaccinated 85 85 

Not vaccinated 15 15 

PCFS Grade 

Grade 0 59 59.0 

Grade 1 25 25.0 

Grade 2 13 13.0 

Grade 3 3 3.0 

Grade 4 0 0 

59% of people did not develop any post-COVID functional limitations, while the remaining 41% 

developed various grades of functional limitations. Tables 2 and 3 show the data collected from 

100 healthcare workers. 
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TABLE 3: AGE AND DURATION OF STAY 

 N Minimum Maximum Mean 
Std. 

Deviation 

Age 100 18.0 57.0 28.170 8.0253 

Duration from finishing isolation to date of 

data entry 
100 5.0 365.0 136.54 120.8717 

Duration of hospital stay 100 .0 14.0 4.010 3.6722 

Duration of home quarantine 100 7.0 40.0 16.410 5.8966 

Tests of significance (Chi-square/Fisher test/Mann Whitney U) were done between all variables 

for which data were collected and the presence of post-COVID functional limitations. For better 

analysis, grades 1, 2, 3, and 4 were grouped as ‘Functional limitations present’ and grade 0 as 

‘Functional limitations absent.’In the tertiary care center that this study was conducted in, there 

was no mortality among HCWs due to COVID-19. This eliminates potential bias that could arise 

due to dead people not filling up questionnaires. 

The presence of functional limitations was more in women when compared to men (p 

value=0.046). Nurses (p=0.030) and post-graduates (0.011) were found to have higher functional 

limitations when compared to other healthcare workers. More people who were admitted to 

hospitals were found to have no functional limitations (p value= 0.014) while people who 

received treatment at home developed higher grades of limitations. Tables 4 and 5 show the 

results of the Chi-square/Fisher’s/Mann Whitney U test between different variables and 

functional limitations. 
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TABLE 4: ASSOCIATION BETWEEN INDEPENDENT VARIABLES AND 

FUNCTIONAL LIMITATIONS (CHI-SQUARE/FISHER TEST) 

 

FUNCTIONAL LIMITATIONS 

p value PRESENT ABSENT 

N N % N N % 

Gender 

Male 16 31.4% 35 68.6% 
.046 

Female 25 51.0% 24 49.0% 

Nature of employment 

Doctor 11 28.9% 27 71.1% .063 

Intern 3 21.4% 11 78.6% .146 

Medical student 3 25.0% 9 75.0% .350 

Nurse 7 77.8% 2 22.2% .030 

Post-graduate 17 63.0% 10 37.0% .011 

Comorbidities 

Mvp 
Yes 1 100.0% 0 0.0% .410 

 No 40 40.4% 59 59.6% 

Pregnancy 
Yes 1 100.0% 0 0.0% 

.410 
No 40 40.4% 59 59.6% 

Hypothyroid 
Yes 2 66.7% 1 33.3% 

.566 
No 39 40.2% 58 59.8% 

Htn 
Yes 3 75.0% 1 25.0% 

.302 
No 38 39.6% 58 60.4% 

Dm 
Yes 1 100.0% 0 0.0% 

.410 
No 40 40.4% 59 59.6% 

Asthma 
Yes 2 66.7% 1 33.3% 

.566 
No 39 40.2% 58 59.8% 

Symptoms 

Sore throat Yes 2 66.7% 1 33.3% .566 
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No 39 40.2% 58 59.8% 

Chest pain 
Yes 1 100.0% 0 0.0% 

.410 
No 40 40.4% 59 59.6% 

Headache 
Yes 15 53.6% 13 46.4% 

.120 
No 26 36.1% 46 63.9% 

Myalgia 
Yes 28 44.4% 35 55.6% 

.405 
No 13 35.1% 24 64.9% 

Anosmia 
Yes 22 44.9% 27 55.1% 

.542 
No 19 37.3% 32 62.7% 

Loss of taste 
Yes 18 45.0% 22 55.0% 

.539 
No 23 38.3% 37 61.7% 

Diarrhoea 
Yes 6 46.2% 7 53.8% 

.766 
No 35 40.2% 52 59.8% 

Breathlessness 

Yes 6 100.0% 0 0.0% 

.004 

No 35 37.2% 59 62.8% 

Cough 
Yes 14 35.9% 25 64.1% 

.532 
No 27 44.3% 34 55.7% 

Fever 
Yes 31 46.3% 36 53.7% 

.138 
No 10 30.3% 23 69.7% 

Cold 
Yes 18 50.0% 18 50.0% 

.206 
No 23 35.9% 41 64.1% 

Hospital admission 

Yes 20 31.7% 43 68.3% 
.014 

No 21 56.8% 16 43.2% 

Lung involvement 

Present 15 57.7% 11 42.3% 
0.044 

Absent 26 35.1% 48 64.9% 

Vaccination status 

Vaccinated 31 36.5% 54 63.5% 0.028 



www.ijsrm.humanjournals.com 

Citation: Keerthika V et al. Ijsrm.Human, 2021; Vol. 20 (1): 99-115. 

107 

Not vaccinated 10 66.7% 5 33.3% 

Duration from finishing isolation 

</=2 months 27 61.4% 17 38.6% 

0.001 
2 to 6 Months 6 35.3% 11 64.7% 

>6 months 8 20.5% 31 79.5% 

Total 41 41.0% 59 59.0% 

 

TABLE 5: ASSOCIATION BETWEEN INDEPENDENT CONTINUOUS VARIABLES 

AND FUNCTIONAL LIMITATIONS (MANN WHITNEY U TEST) 

 

FUNCTIONAL 

LIMITATIONS 
p value 

PRESENT ABSENT 

Median Median 

Age 28.0 24.0 0.004 

Duration from finishing isolation 33.5 190.5 0.000 

Total duration of hospital admission 5.0 7.0 0.353 

Total duration of home quarantine 14.0 15.0 0.235 

Mann Whitney U test was done on the continuous variables (Table 5). It was found that 

functional limitations were more in older ages (p value= 0.004) and among people who recently 

finished isolation (p value=0.000). To further confirm this finding, the subjects were divided into 

three categories (people who finished isolation less than 2 months back, 2-6 months back, and 

more than 6 months back) and a chi-square test was done between these categories and 

functional limitations. The association was significant (p value=0.001). The presence of 

breathlessness (p value=0.002) and lung involvement (p value=0.044) during the COVID attack 

was significantly associated with developing post-COVID functional limitations. The majority of 

the unvaccinated people developed functional limitations when compared to vaccinated people 

(p value= 0.028). People who developed symptomatic illness had more functional limitations but 

the association was not found to be statistically significant. (p value=0.073)  
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TABLE 6: LOGISTIC REGRESSION ANALYSIS 

VARIABLES B P-VALUE 
ADJUSTED 

ODDS RATIO 

95% C.I.FOR 

EXP(B) 

LOWER UPPER 

Gender(male) -.570 .306 .566 .190 1.683 

Hospital admission(yes) -.955 .134 .385 .110 1.340 

Lung involvement(present) 1.079 .116 2.942 .767 11.294 

Vaccination status(vaccinated) 
-

1.415 
.082 .243 .049 1.194 

Occupation - nurse 2.317 .067 10.148 .850 121.120 

Occupation - post graduate 1.904 .003 6.716 1.910 23.615 

Age .034 .343 1.035 .964 1.110 

Duration from finishing 

Isolation to date 
-.007 .009 .993 .987 .998 

Constant .622 .640 1.863   

Variables that were significant in the univariate analysis were included in logistic regression (as 

shown in table 6). Variables that were significant in the regression analysis were post-graduate 

by occupation and duration from isolation to date. Nagelkerke R Square value was 0.491 

indicates that 49.1% of the variability of the dependent variable (Functional limitation) was 

explained by the variables in the model.  

DISCUSSION 

The understanding of the effect of COVID-19 infection on survivors concerning their recovery, 

clinical sequelae, and functional outcomes is limited. This study aims to assess the functional 

limitations during the ‘post-infection stage’ using the Post-COVID-19 functional status (PCFS) 

scale developed by Klok FA et al [7]. Corresponding to PCFS-0, 59% of the study population 

did not develop any functional limitations. This could be due to the inclusion of a large number 

of young subjects with no comorbidities. A similar study by Pant et al, also found that the 

younger population faces lesser functional limitations [6]. 
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A study conducted in Wuhan, China observed that 87.3% of older patients were critically ill, 

whereas only 39.9% of the younger patients suffered from the severe disease [8]. Immuno-

senescence as described by Stahl et al refers to age-associated changes in the innate and adaptive 

immune system. It can cause a chronic state of inflammation, lessen the ability of the body to 

fight novel infections, and result in poor disease prognosis [9, 10]. This is consistent with our 

study findings that increasing the age of the subjects makes them more susceptible to post-

infection functional limitations.  

Proal et al has previously indicated that women are more likely to report persistent symptoms 

post-infection [11]. This factor may have influenced our study’s findings that the female 

population has greater functional limitations. A study by Takahashi et al has indicated that the 

interplay of factors such as T-cell response and innate immune cytokines, can determine disease 

progression in both sexes [12]. Hence, the gender-specific response to the COVID-19 infection 

has to be further investigated. This will allow the development of an individualized, sex-based 

treatment approach. 

The pandemic may have increased the workload of nurses and postgraduates. A survey 

conducted in Brazil by Cortin et al observed that nurses reported a greater workload than 

physicians and dentists [13].  Although significant burnout rates were observed among all 

HCWs, they were higher in Nurses [14]. Burnout can worsen mental health, may promote 

substance abuse, and even fracture personal relationships. This may indicate why nurses and 

post-graduates suffer from greater limitations.  Lack of exercise, proper sleep and not being able 

to consume proper meals (lack of functional foods can implicate a poorly nourished immune 

system) due to extended working hours might have negatively affected host immunity [15]. 

Many symptoms of COVID-19 are found to continue even after acute infection which may 

contribute to increased functional limitations. In a study by Carfi et al on the Italian population, 

symptoms like fatigue (53.1%) and dyspnea(43.4%) are found to persist even during follow-up 

(mean of 60.3 days after onset of the first symptom). Worsened quality of life was found in 

44.1% of patients after evaluation by the EuroQol Visual Analog Scale [16]. Hence symptomatic 

patients tend to place greater on the PCFS Scale, as found in our study. Studies by both Goertz et 

al and Carfi et al have concluded ‘fatigue’ is the symptom that has persisted in the largest 

number of subjects, but we have not used it to assess musculoskeletal symptoms [16,17]. 
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In parallel with our findings that lung involvement and dyspnoea are associated with significant 

functional limitations, Ngai et al have observed in their study that 52% of SARS Survivors had 

persistent impairment in DLco. Those subjects suffered from decreased exercise capacity and 

health status even at 24-months post-illness, in comparison to normal controls of the same age 

group [18].  

Strict quarantine measures have been imposed in countries across the world to curtail the spread 

of the virus. But such radical procedures have had a profound impact on mobility and the 

psychological wellbeing of people. During the 2003 SARS outbreak in Canada, ‘perceived 

longer time in Quarantine’ and ‘HCW status’ was associated with increased PTSD(Post 

Traumatic Stress Disorder) symptoms as measured by higher IES-R scores (Impact of Events 

Scale-Revised).  Health care workers are more likely to suffer from anxiety and stigmatization, 

as they have worked closely with a large number of infected patients. Moreover, after isolation, 

HCWs tend to engage in avoidance behaviors such as not reporting to work, minimizing patient 

contact, vigilant hand washing, and avoiding crowded places. Knowing the severe end in the 

clinical spectrum of diseased patients could potentially aggravate stress and instigate emotions 

like depression [19,20]. In a qualitative description by Cava et al, many people have taken a few 

months to return to normalcy, after isolation [21]. This supports our study findings that the 

HCWs who completed quarantine recently (<2 months) were found to suffer from more 

functional limitations. 

Most studies have indicated that hospital admission results in poor functional outcomes. Due to 

strict isolation measures, patient mobility is reduced to near nil. As a result, patients have low 

physical functioning and impairment of ADLs (Activities of Daily Living) post-discharge [22]. 

Patients have also faced psychological distress, anxiety, and depression. But our study presents 

otherwise, that hospitalized COVID-19 patients with mild infection suffered from less functional 

limitations than patients isolated at home. Most studies have been directed towards outcomes of 

hospitalized patients suffering from severe COVID-19. Yet, young adults (majority of our study 

population is young, mean age-28.17years) with non-hospitalized COVID-19 illness can have 

prolonged illness and persistent symptoms.  Studies have indicated that 1 in 5 young adults (18-

34 years) without any comorbidities did not return to their usual health 14-21 days after testing. 

There have been incidents of prolonged convalescence and absence from work [23].  Hospitals 
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also have a controlled diet regimen, timely administration of medications, and continuous 

monitoring of vitals which may have contributed to our study findings that hospitalized people 

suffered lesser functional limitations. More investigation is necessary about non-hospitalized 

COVID-19 illness in the young. 

Vaccines have been deployed in various countries to control the COVID-19 pandemic. Most of 

the HCWs included in this study have been inoculated with COVISHIELD and COVAXIN; both 

vaccines are known to elicit good immune responses [24]. The (COVISHIELD) ChAdOx1 

nCoV-19 vaccine (AZD1222) has an estimated overall efficacy of 74.0% and is efficacious in 

preventing severe and symptomatic infection in a diverse population [25]. Hence, the vaccinated 

suffered from less functional limitations than the unvaccinated as found in our study. 

A considerable proportion of people continue to suffer from post-COVID-19 sequelae. It is 

important to administer appropriate rehabilitative measures in the acute phase and after 

discharge, to aid in complete recovery. More investigation needs to be done regarding 

rehabilitation of non-severe patients and usage of techniques such as telemedicine and 

telerehabilitation for the above category [26]. It is vital that HCWs can return to baseline 

functional status post–ARDS so that the health care system prevails and functions smoothly. 

The main limitations of our study are that the sample size is small; hence a follow-up study with 

a greater sample size might be necessary. As the questionnaire is self-reported, it may be subject 

to reporting bias. 

CONCLUSION 

We conclude that COVID-19 survivors suffer from significant post-COVID functional 

limitations. The most vulnerable groups, as evident from our study are the female gender, older 

people, post-graduates and nurses, people who experienced breathlessness during COVID attack, 

people with increased lung involvement, people who quarantined at home, people who recently 

finished isolation and unvaccinated survivors. Appropriate rehabilitation measures should be 

aimed at these vulnerable groups to reduce long-term impacts on the healthcare system. 

Respiratory exercises like yoga, pranayama related activities should be studied, and if proven 

appropriate, could be used as effective rehabilitation tools. Nutrition and psychological 
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counseling can also be useful. Cost-effective measures must be developed, that can particularly 

prove useful in resource poor situations and help us tackle the pandemic in an effective manner. 
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