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INTRODUCTION

The Novel Corona virus disease (COVID-19) is an emerg-
ing respiratory infectious disease caused by severe acute 
respiratory syndrome-Coronavirus-2. The SARS COV-2 
is known to be the causative agent of a potentially fatal 
disease that is of enormous global public health concern. 
In December 2019, there as a cluster of pneumonia cases 
of unknown etiology in Wuhan, Hubei Province, China. 
The virus has spread globally to infect over 180 countries. 
SARS-CoV-2 has infected humans in all age groups, of all 
races, both males and females while spreading across com-
munities at an alarming rate. The symptoms range from 
asymptomatic, to most common symptoms like fever, dry 
cough, fatigue, headache, sore throat, diarrhea, anosmia, 
ageusia to severe symptoms like pneumonia and acute res-
piratory distress syndrome.6

SARS infections have revealed considerable impact on res-
piratory system, musculoskeletal system which includes 
skeletal muscle, neurological, bone, and joint disorders. Ex-
tensive use of ventilator also causes elevation of cytokines 
and C-reactive protein (CRP) causing pro-inflammatory se-
quelae inducing muscle de-conditioning in the recovery pe-
riod. There was a subsequent reduction in the health indices 
hampering the quality of life due to depletion in the func-
tional capacity of these patients.13

The Borg Rating of Perceived Exertion (RPE) is a meth-
od of measuring physical activity intensity level. RPE is 
a personalized exertion grading since it gives a good esti-
mate of heart rate during physical activity. The RPE scale 
runs from1-10. Physical activity and exercise is imperative 
in maintaining the muscle mass and to stay healthy. Im-
paired physical function caused by SARS-COV2 infection 
is multidirectional due to extended period of immobiliza-
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ABSTRACT
Introduction: “Post-COVID-19 Functional Status (PCFS) scale” been recommended to evaluate functional status of post COV-
ID-19 patients. It is proposed that it could be used to get the information of functional squeal of COVID-19.  
Aim: To evaluate the Impact of COVID-19 on Functional Status in relation to age, gender, BMI, RPE level and Co-morbidities. 
Method: During the period of October 2020 till March 2021 study was conducted. Patients who had COVID-19 four weeks before 
and got discharged were included in study. Patients those who were admitted in COVID ward during last six month were con-
tacted on telephone and those who were willing to be part of the study were included. They were called on appointment basis to 
OPD of Dr D Y Patil College of Physiotherapy, Pune and assessed with RPE and PCFS scale. 
Results: 80% of COVID-19 recovered cases have varied degrees of functional limitation while performing different type of activi-
ties ranging from negligible (67.1%), slight (19.4%), moderate (12%) to severe (3.5%) based on PCFS. Furthermore, there was 
a substantial variance between the score of PCFS with age (P= 0.003), gender (P= 0.014), the duration since the onset of the 
symptoms of COVID-19 (P < 0.001) and lastly the presence of any co-morbid disorder (P<0.001). 
Conclusions: Most of the COVID-19 recovered cases have diverse degrees of functional restrictions ranging from negligible to 
severe based on PCFS. These restrictions were affected by age, gender, periodic influenza vaccination, smoking, duration since 
symptoms onset, need for oxygen or ICU admittance, and lastly the presence of coexisting co-morbidity.
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tion leading to muscle de-conditioning and infection result-
ing in disturbance in mitochondrial homeostasis. Physical 
inactivity is correlated with deleterious effects comprising 
of decreased levels of aerobic performance and reduction 
in VO2 peak and depletion in musculoskeletal and cogni-
tive function. It is also linked to several metabolic distur-
bances involving changes in Insulin signaling. This causes 
rise in peripheral insulin resistance and growth of inflam-
matory mediators along with adipose tissue lipolysis and 
changes in the function of mitochondria. Physical inactiv-
ity produces increased insulin sensitivity in the skeletal 
muscle which causes dissemination of energy substrates to 
surrounding tissues leading to central fat accumulation.16, 

17The Post COVID-19 functional status scale (PCFS) is an 
ordinal tool to measure the full spectrum of functional sta-
tus in a recovered post COVID-19 individual. F.A. Klok, 
G.J.A.M. Boon and B. Siegerink drafted the first version of 
the manuscript. This scale is a tool to keep a track on func-
tion independence of post-COVID patients and also can 
be used as a full range of functional outcomes. It focuses 
on constraints in day to day activities and changes in life-
style. It comprises of 6 grades according to the functional 
capabilities of the individual post recovery. The proposed 
“Post- COVID-19 Functional Status (PCFS) scale” could 
be assessed upon discharge from the hospital, at 4 and 8 
weeks post-discharge to monitor direct recovery, and at 6 
months to assess functional sequelae.18 Hence it is neces-
sary to identify the magnitude of impact of COVID- 19 in-
fection on functional status and rate of perceived exertion 
in recovered post-COVID-19 patients. 

METHODS

A Cross Sectional Study was conducted in Pune City. Dur-
ing period of October 2020 till March 2021 around 500 
patients contact were received from the COVID ward of 
hospital those who were recovered 4 weeks back from 
COVID-19 were interviewed on telephone and study inten-
sion was explained about Post COVID functional status of 
COVID patients. Out of those who were interested were 
called with appointment to OPD of Dr D. Y. Patil College 
of Physiotherapy, Pune. Both male and female above the 
age of 25 years were included whereas any patient with 
any acute symptoms, fever, excessive fatigue, recent injury, 
severe cardiovascular complications were excluded from 
survey.

 The Borg Rating of Perceived Exertion (RPE) was used 
to measure the physical activity intensity level.14 RPE is a 
personalized exertion grading since it gives a good estimate 
of heart rate during physical activity. 6 minute walk test 

was performed and after that patient RPE level was graded 
based on Modified Borg scale grading 1-10 with 1 as “noth-
ing”, 2 as “very easy” 3 as “Easy “,4 as “comfortable”,5 
as “somewhat difficult”,6 as “difficult”,7 as “hard”, 8 as 
“very hard”,9 as “extremely hard”,10 as “maximal exhaus-
tion” 15. All the subjects were also assessed with Hindi & 
English version of Post COVID-19 Functional Status Scale 
(PCFS) to evaluate the magnitude of functional limitations 
in the recovered post COVID-19 patients. The PCFS is 
an ordinal scale with kappa’s of 0.75 and 1.0 developed 
by Klok and his colleagues incorporating six components 
based on basic activities of daily living, instrumental activi-
ties of daily living, participation in social roles and symp-
tom checklist. The functional limitations were graded ac-
cording to Grade-0 (with no functional limitations), Grade 
1 (with negligible functional limitations), Grade 2 (with 
significant functional limitations), Grade 3 (with moderate 
functional limitations) and Grade 4 (with severe functional 
limitations).

Statistical Analysis
Data was analyzed using the statistical package SPSS 
22.0 (SPSS Inc., Chicago, IL) and level of significance 
was set at P<0.05. Descriptive statistics was performed to 
assess the mean and standard deviation of the respective 
groups. Normality of the data was assessed using Shapiro 
Wilkinson test. Inferential statistics to find out the differ-
ence between the groups was done using ANOVA TEST 
AND TUKEY HSD POSTHOC TEST and STUDENT t 
TEST. The component wise comparison of PCFS scale 
with co-morbidities like diabetes mellitus, hypertension, 
and joint pain was analysed using ONE WAY ANOVA 
test with significant p-value 0.0001. The comparison be-
tween basic and instrumental component of PCFS scale 
with body mass index categories was analysed using ONE 
WAY ANOVA test. 

Table I: Component-Wise PCFS Scale Based on Symp-
toms 
SYMPTOMS MEAN SD T VALUE P 

VALUE 
(STUDEN 

t TEST) 

SYMPTOMATIC 1.09 0.85 
6.50 0.0001* 

ASYMPTOMATIC 0.54 0.59 

*p<0.05 (Statistically Significant Student t Test 

Student t-test shows that there is significant difference present 
between the two age categories with respect to PCFS scale 
(P>0.05). 
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Table II: Comparison of PCFS Scale Based on BMI Categories 
BMI Mean SD F Value P Value (One Way Anova Test 

Normal 0.861 0.78 

62.89 0.0001* 

Obese class 1 1.066 0.74 

Obese class 2 0.583 0.13 

Overweight 0.982 0.87 

Underweight 1.062 0.98 

Underweight 
class 1 

0.375 0.12 

*P<0.05 (Statistically Significant, One Way Anova Test) 

Statistically significant difference observed between the BMI categories with respect to PCFS scale where the highest mean 
reported in OBESES CLASS 1(1.066) and Underweight ( 1.062) and the least mean observed in Underweight class 1(0.375). 

Table III: Comparison of PCFS Scale Based on Co-Morbidities Categories 
Co-Morbidities Mean SD F Value P-Value (One Way Anova Test 

DIABETES(A) 1.04 0.93 

7.957 0.0001* 

DIABETES +OTHER CO 
MORBIDITES(B) 

1.71 1.08 

HYPERTENSION (C) 0.84 0.76 

HYPERTENSION + 
OTHER COMORBIDITIES (D) 

1.44 1.09 

JOINT PAIN (E) 0.63 0.31 

JOINT PAIN + OTHER CO 
MORBIDITES (F) 

1.09 0.74 

ASTHMA(G) 0.71 0.19 

ASTHMA + OTHER 
CO- MORBIDITITES(H) 

0.82 0.34 

OTHER CO -M 
ORBIDITIES(I) 

0.79 0.61 

P<0.05 IS STATISTICALLY SIGNIFICANT ONE WAY ANOVA TEST shows that there is a 
Significant difference exist between the co-morbidities regarding the PCFS scale (P<0.05). 

Table IV: Comparison of PCFS Scale Based on Age Categories 
Age Mean SD T Value P value (student t test)

<50 YEARS 0.64 0.61 
0.21 0.81 

> 50 YEARS 1.31 0.91 

*P<0.05 Statistically Significant Student t Test shows that there is no significant difference present between the two age categories 
with respect to PCFS scale(P>0.05). 

Table V: Dyspnoea Rate of Percieved Exertion 
BORG SCALE MEAN PERCENTAGE 

Nothing 24 6.6 

Very Easy 20 5.5 

Easy 35 9.7 

Comfortable 52 14.4 

Somewhat difficult 114 31.6 
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BORG SCALE MEAN PERCENTAGE 

Difficult 67 18.6 

Hard 29 8.2 

Very hard 15 4.1 

Extremely hard 3 0.8 

Comfortable 1 0.4 

Total 360 100 

Table V: (Continued)

Table explains the rate of perceived exertion using modified 
BORG scale. The result shows 31.6% reported “somewhat 
difficulty” and 18.6% “expressed difficult “and the just 0.4 
% and 0.8% expressed “comfortable “and” very hard” re-
spectively. 

RESULTS

Total of 565 patients who had COVID 19 were contacted over 
telephone out of which 340 completely recovered post COV-
ID -19 patients were included for the study. 225 individuals 
were excluded due to acute symptoms from the study. The 
Data Analysis and interpretation was performed to estimate 
the Impact of COVID-19 on functional performance of them 
using PCFS scale and RPE on Modified Borg Scale. The 
Comparison of PCFS scale based on symptoms was found 
functional limitation is more in symptomatic individuals 
compare to asymptomatic and statistically significant with 
a p-value of 0.0001(see table 1). The Comparison of PCFS 
scale based on BMI categories was found to be statistically 
significant with a p-value of 0.0001 with the highest mean 
reported in OBESE CLASS 1(1.066) and the least observed 
in underweight(0.375)(see table2). The comparison between 
the PCFS scale and Comorbidities revealed the functional 
limitation was high in hypertensive and diabetic patients on 
statistical analysis using One way Anova & Post hoc test p-
value of 0.0001(see table 3). Rate of perceived exertion ana-
lysed using Modified Borg scale revealed highest incidence 
in the category “somewhat difficult” accounting for 31.6%.

DISCUSSION

COVID-19 is declared as a deadliest pandemic in most parts 
of the world with its remarkable consequences on the physi-
cal, cognitive, mental and social well-being of our body ul-
timately provoking deterioration in overall functional status 
of the individual. Due to sudden spike of COVID- 19 cases 
nationwide lockdown was imposed. Mandatory quarantine 
protocol had to be followed by patients.18 The study is in-
tended to evaluate the impact of COVID-19 according to 
their regions and their lifestyle with existing comorbidities 

on functional status and rate of perceived exertion in re-
covered post COVID-19 patients. This study highlights the 
prolonged health related squeal in COVID-19 survivors. A 
Post COVID-19 Functional Status Scale (PCFS) was used 
to evaluate the magnitude of functional limitations in the re-
covered post COVID-19 patients. The PCFS is an ordinal 
scale with kappa’s of 0.75 and 1.0 developed by Klok and 
his colleagues incorporating six components based on ba-
sic activities of daily living, instrumental activities of daily 
living, participation in social roles and symptom checklist. 
The functional limitations were graded according to Grade-0 
(with no functional limitations), Grade 1 (with negligible 
functional limitations), Grade 2 (with significant functional 
limitations), Grade 3 (with moderate functional limitations) 
and Grade 4 (with severe functional limitations).19

The study was commenced with the screening of 500 recov-
ered post COVID-19 patients. A total of 360 recovered post 
COVID-19 individuals (215 males and 145 females) with a 
positive COVID-19 report were included in the study. 140 in-
dividuals were enlisted in the exclusion criteria of the study. 
Out of 360 individuals, 17.1% patients required constant 
care. Basic activities of daily living component comprised 
of 9.1% individuals required assistance in eating, 16.3% in-
dividuals reported the need of assistance in toilet activities, 
18.5% individuals required assistance in routine daily hy-
giene activities and 25.4% individuals reported the need of 
assistance in walking. Instrumental activities of daily living 
incorporated 40.3% individuals requiring assistance in basic 
household chores. The data was analyzed using the statistical 
package SPSS22.0. Normality of the data was assessed using 
the Shapiro Wilkinson test. Inferential statistics to find of the 
difference between the groups was done using ONE WAY 
ANOVA test and TUKEY HSD POST-HOC test and Student 
t-test. The comparison between PCFS scale with sympto-
matic and asymptomatic patients was analyzed using student 
t-test between two age categories ranging from individuals 
between 25 to 50 years and second category ranging from 50 
years and above. 44.4% population reported of fever as the 
most predominant symptom followed by 39.1% population 
reported of breathlessness and 26.6% population had cough. 
There was significant difference between the two catego-
ries with p-value as 0.0001 which suggests equal chances of 
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functional deterioration in both categories respectively. The 
comparison between basic and instrumental component of 
PCFS scale with body mass index categories was analyzed 
using ONE WAY ANOVA test. Positive correlation using 
spearman rank correlation coefficient was observed between 
normal BMI with upper and lower limit of BMI according 
to WHO classification suggested significant difference in 
the study with p value 0.0001. It suggests that obesity and 
increased ectopic fat provokes impaired insulin resistance 
and decreased beta cell activation leading to loss of effective 
host defenses promoting functional immunological deficit. 
Obesity is associated with compromised immune response 
and reveal worsened antibody and T-cell response. Consid-
erable hike has been observed in adipocyte count of obese 
individuals thereby triggering over-expression of ACE-2 re-
ceptors. Extensive use of mechanical ventilation causes el-
evation of cytokines and C- reactive protein (CRP) causing 
sequelae inducing muscle de- conditioning in the recovery 
period. There was a subsequent reduction in health indices 
deteriorating the quality of life. It thereby leads to decline in 
functional status of the individual. Similar study conducted 
by Manuel Taboada et al. stated that the term ‘’long COVID” 
is being used to describe illness in people who are recovered 
COVID-19 patients but are still reporting long term effects 
of the infection.20,21,22 

The component wise comparison of PCFS scale with co-
morbidities like diabetes mellitus, hypertension, joint pain 
was analyzed using ONE WAY ANOVA test with significant 
p-value 0.0001. Out of 360 individuals 112 reported of joint 
pain, 91 reported hypertension and 84 individuals reported 
of diabetes mellitus. Individuals with diabetes mellitus ex-
press high levels of furin enzyme, a type 1 membrane bound 
protease which aids the virus to enter the host cell. Obstinate 
inflammation in diabetic patients amplify their vulnerability 
to hyper-inflammation thereby initiating cytokine storm.23 
Similarly, hypertensive patients exhibit increased levels of 
ACE-2 receptors attributing to intake of anti-hypertensive 
drugs. Joint pain and myalgia are frequently observed in 
post recovered COVID-19 patients due to immunological 
cascade. Hence, individuals with co-morbidities are more 
susceptible to higher risk of functional limitation in recov-
ery phase.24,25 Similar study conducted by Dr. Aarti Gupta 
et al. stated the majority of COVID-19 cases have different 
degrees of functional limitations ranging from negligible to 
severe based on PCFS scale.26 On assessment of Dysponea 
using Rate of perceived exertion (RPE) was taken using 
Modified Borg scale. 31.6% individuals were reported in 
“somewhat difficult” category, 17.7 % individuals were re-
ported in “difficult” category, 8.3% individuals were report-
ed in “hard” category and 14.4% individuals were reported 
in “comfortable” category post 6 min walk. A comparison of 
rate of perceived exertion using Modified Borg Scale with 
co-morbidities was analyzed. 93.10% individuals were re-

ported in “Hard category”, 70.3% individuals were reported 
in „difficult category‟ and 57.2% individuals were reported 
in “somewhat difficult category”. Hence it leads to decline in 
functional status of the individual causing reduction in VO2 
max and total lung capacity. 

CONCLUSION

The study strongly recommends detailed assessment of both 
symptomatic and asymptomatic individuals to outline effec-
tive post COVID-19 rehabilitation. Subsequent reduction 
in health indices deteriorating the quality of life has been 
observed. Early identification of functional decline with 
subsequent layout of rehabilitation measures plays a crucial 
role in post-acute care management of COVID-19. The Post 
COVID-19 Functional Status Scale is an effective tool in 
determining the functional limitations in the acute phase of 
post COVID-19 recovery.
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