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ABBREVIATIONS USED 

 

SBP : Systolic blood pressure 

DBP : Diastolic blood pressure 

RR : Respiratory Rate 

SPO2 : Peripheral capillary oxygen saturation 

HR : Heart Rate 

BMI : Body Mass Index 

MAP    : Mean Arterial Pressure
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ABSTRACT 

Purpose: Almost all organs are affected by this virus so cardiorespiratory system even 

persists as late effect. There are multiple direct or indirect factors involved for this damage. 

There are several studies have been done so far but no study till date has been done regarding 

impact on vital signs in Covid 19 recovered patients after 6- minutes walk test.  

Methodology: Total 30 patients and 30 normal individuals were selected for the study on the 

basis inclusion & exclusion criteria. These 30 covid patients were further categorises to mild, 

moderate and severe covid. All these patients were RTPCR tested covid positive patients. 

Effect of 6- minutes walk test was calculated in form of change in vitals and compared with 

normal subjects.  

Result: Demographic data showed the personal characteristics of the study subjects. In our 

study we had 60 respondents in which 58.3 % are male and 41.7 % are female. Covid patients 

were categorized into mild (8 in number), moderate (10 in number) and severe (12 in 

number) and further analysed into each variables. There was significant difference in SPO2 

after doing 6-minutes walk test with a P value of 0.047. Similar results were found in heart 

rate, systolic, diastolic blood pressure and mean arterial pressure.  

Conclusion: In covid recovered patients as there are still post covid effects because of which 

they show more change in vitals after 6- minutes walk test as compared to normal subjects.  
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INTRODUCTION 

  

Since December 2019, the global pandemic had started due to COVID 19 infection 

caused by virus (SARS-CoV-2). Almost all organs are affected by this virus so 

cardiorespiratory system even persists as late effect. There are multiple direct or indirect 

factors involved for this damage1.  Lungs can be involved from mild pneumonitis to severe 

ARDS2. 

COVID-19 is caused by severe acute respiratory syndrome coronavirus 2 (SARS- CoV-2), 

which is a member of the genus Betacoronavirus like the two other coronaviruses that have 

caused pandemic diseases (severe acute respiratory syndrome coronavirus (SARS- CoV) and 

Middle East respiratory syndrome coronavirus (MERS- CoV))6-9. As with SARS- CoV and 

MERS- CoV, SARS- CoV-2 causes a respiratory infection, which leads to viral pneumonia 

and acute respiratory distress syndrome (ARDS) in some patients1. However, in addition to 

respiratory symptoms, uncontrolled SARS- CoV-2 infection can trigger a cytokine storm, 

whereby pro- inflammatory cytokines, and chemokines such as tumour necrosis factor- α, IL-

1β and IL-6 are overproduced by the immune system, resulting in multiorgan damage10. 

The first human CoV (HCoV)was identified in the mid-1960s in human embryonic 

tracheal organ cultures, and until 2003, only 2 HCoV species, HCoV-229E and HCoV-OC43, 

were recognized. Currently, 7 different CoV strains are known to infect humans, including 

HCoV-229E, HCoV-NL63, HCoV-OC43, and HCoV-HKU1, which generally cause self-

resolving infection. There are also severe acute respiratory syndrome coronavirus (SARS-

CoV), Middle East Respiratory Syndrome coronavirus (MERS-CoV), and newly identified 

SARS-CoV-2, which can cause lethal respiratory infections in humans11, 12. 

It has been clinically reported that the well-known primary target area of this virus is 

the lungs, but several other tissues, organs, and organs system were also recorded to be 
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severely injured by viral replication. Based on the clinical reports this virus mainly invades 

the respiratory system, the second major area of infection were recently recorded to be the 

cardiovascular system and blood coagulation mechanism. Other target areas include the 

gastrointestinal tract, kidney, and organs representing endothelial cell with ACE2 surface 

marker13. The severity of these viral infections involves various factors including age groups, 

gender specificity, comorbid such as diabetes, hypertension, cardiovascular disease, 

suppressed immune system etc14. 

 

Cardiovascular conditions Manifested with SARS-CoV-2 Infection 

SARS-CoV-2 acts as a risk factor for developing the following cardiac abnormalities 

clinically reported until 2020 which includes Myocarditis, pericarditis, myocardial injury 

[MI], arrhythmias, and abnormal coagulation mechanism and these conditions were 

manifested asymptomatically in few cases16. The death rate due to cardiac abnormalities was 

reported to be high in patients especially with myocardial injury indicated with an escalated 

level of troponin exhibiting a short life span. 

 

Respiratory conditions Manifested with SARS-CoV-2 Infection 

Viral pneumonia is the most frequent serious clinical manifestation of COVID-19, 

prominently featuring fever, cough, dyspnoea, hypoxemia, and bilateral infiltrates on chest 

radiography17- 19.  Dry cough is more common than a productive cough. Dyspnoea appears 

after a median time of 5 to 8 days20, 21. Severe hypoxemic respiratory failure consistent with 

the Berlin definition of the acute respiratory distress syndrome (ARDS) occurs in a 

significant proportion of patients with COVID-19 pneumonia22, 23. Patients who require 

mechanical ventilation have a high risk of death.  
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Radiographic studies of the respiratory system of patients with COVID-19 variably reveal 

normal lung parenchyma, ground-glass opacities, focal consolidations, and abnormalities of 

pulmonary vascular perfusion17. Ground glass opacities in bilateral, peripheral, and lower 

lobe distribution appear to be the most common pattern on computed tomography (CT) 

scanning, although systematic reviews suggest that there is no pathognomonic CT pattern18- 

20. Comparison of CT scans of COVID-19–associated pneumonia to CT scans of other viral 

pneumonias suggests that the peripheral distribution of opacities, a ground-glass appearance, 

fine reticular appearance, and vascular thickening are more prominent in COVID-19 21. 

Pathology studies have established insights into the lung pathology caused by SARS-CoV-2 

infection. Autopsy studies of patients with COVID-19 have found congested lungs with a 

patchy distribution of abnormalities on gross examination. Microscopic findings included 

diffuse alveolar damage (DAD) with hyaline membrane formation, pneumocyte activation, 

microvascular thrombi, lymphocytic inflammation, and proteinaceous edema22- 23. Other 

autopsy series report vascular remodelling via intussusceptive angiogenesis in the presence of 

microvascular thrombi. Other reports note that lung histopathologic findings in COVID-19 

are varied and reflect the wide range of abnormalities demonstrated in ARDS from other 

causes 24. A core needle biopsy-based study described areas of fibrosis, chronic 

inflammation, and loose fibrous plugs associated with organizing pneumonia in addition to 

ARDS 25. A small series of autopsies reported lymphocytic viral pneumonia in patients who 

died early in the course of the disease and acute fibrinous and organizing pneumonia among 

patients who died later in the course 26.  

 

6min walk test 

Six min walk test (6MWT) is an exercise test that evaluates the functional status which is 

relevant to daily activities of patients with cardiopulmonary disease. The walking distance is 
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closely related to gender, age, and height, conventionally need a hierarchical analysis 

according to the above parameters. However, the sample size of our study was small which 

was not suitable for stratified analysis based on age, gender, and height. So, we estimated the 

walking distance of healthy people of the same gender, age and height according to reference 

equations for the 6MWT in healthy adults15. Then we calculated the ratio of measured value 

of the patients to the predicted value of the healthy person in fair condition. By comparing the 

ratio of two groups we could see whether there was difference in 6MWT between non severe 

and severe COVID-19 patients. 

Statement of question 

Whether there is any change in vitals after 6 weeks of recovery from COVID 19 

infection.  

Purpose of Study 

To see any changes in vitals after 6 weeks of recovery from COVID 19 infection after 

6-minutes walk test.  

 

Hypothesis 

Null hypothesis 

• There is no difference in blood pressure, heart rate and respiratory rate after recovery 

from COVID 19 infection 

Alternate hypothesis 

• There is change in blood pressure, heart rate and respiratory rate even after recovery 

from COVID 19 infection 
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REVIEW OF LITERATURE 

 

1. Paul Aveyard, *Min Gao, Nicola Lindson, & et.al.  (2021) 

Association between pre-existing respiratory disease and its treatment, and severe 

COVID-19: a population cohort study 

2. Huang, Cuiyan Tan, Jian Wu& et.al (2020) 

Impact of coronavirus disease 2019 on pulmonary function in early convalescence 

Phase 

3. Masataka Nishiga , Dao Wen Wang, Yaling Han, & et.al. (2020) 

COVID-19 and cardiovascular disease: from basic mechanisms to clinical 

Perspective. Pre-existing cardiovascular disease seems to be linked with worse 

outcomes and increased risk of death in patients with COVID-19, whereas COVID-19 

itself can also induce myocardial injury, arrhythmia, acute coronary syndrome and 

venous thromboembolism. Potential drug–disease interactions affecting patients with 

COVID-19 and comorbid cardiovascular diseases are also becoming a serious 

concern.  

4. Somasundaram Raghavan, R. Gayathri, Sudhakar Kancharla, & et.al. (2021) 

Cardiovascular Impacts on COVID-19 Infected Patients.  

Recent reports of cardiovascular complications due to COVID 19 was clinically 

reported on a wide scale. Infection to SARS-CoV-2 has become a risk factor for 

cardiac disorders lately. Compared to adults, aged persons were prone to more 

complications and severity of cardiac conditions due to COVID-19 infection. 

Symptomatic and Supportive treatment was clinically administered for COVID-19 

infected patients. Phase I and II clinical trials are currently in progress in many 

countries. The vaccine under clinical trials exhibits only short immunogenic effects 
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which lead to administration of booster dose after 72–150 days to increase its efficacy 

up to 90%. To avoid infection preventive measures including usage of face mask, 

sanitiser, social distancing has to be followed until the discovery of a vaccine with 

prolonged immunogenic effects. 

5. Shari B. Brosnahan, Annemijn H. Jonkman, Matthias C. Kugler, et.al. (2020) 

COVID-19 and Respiratory System Disorders. Current Knowledge, Future Clinical 

and Translational Research Questions 

COVID-19 affects all components of the respiratory system, including the 

neuromuscular breathing apparatus, the conducting airways, the respiratory airways 

and alveoli, the pulmonary vascular endothelium, and pulmonary blood flow. As of 

this writing, after fewer than 6 months of clinical experience and research into the 

disease, many publications have described gross and histological pathology, 

radiographic changes, and clinical manifestations of the disease. Few data, however, 

convincingly combine these observations into a more complete mechanistic model of 

the disease that permits researchers and clinicians to identify cause-and-effect 

relationships that can be targeted safely and effectively to improve clinical outcomes. 

Nevertheless, the accumulated data to this point identify several tantalizing avenues 

for investigation that may successfully lead to a fuller understanding of disease 

pathogenesis and identification of viable therapeutic targets. Although COVID-19 of 

the respiratory system appears to be a complex disease that may resist finding a single 

silver bullet intervention, these observations provide promising avenues to pursue.  
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METHODOLOGY 
 

This chapter deals with the methodology implemented to conduct the study. This section 

provides information on the type of study design sample, technique, and procedure of data 

collection. 

Sampling: 

No. of Subjects 

Total 30 patients and 30 normal individuals were selected for the study on the basis 

inclusion & exclusion criteria. 

Space & Location 

A Sample of convenience was taken from SGPGI, Lucknow and normal individuals 

were residents of Lucknow.  

Selection Criteria: 

1. Patients recovered from covid 

2. All covid categories included 

3. Normal subjects were also included 

4. Controlled comorbidities were taken  

5. Patients of 18- 60 years age group  

6. Both male and female 

7. Patients with mild, moderate, and severe covid with hospital stay of less than 1 month 

8. Willingness of patient to participate in the study 

Exclusion criteria: 

1. Patients with uncontrolled DM, HTN and asthma 

2. Patients with history of coronary artery disease 

3. Patients with history of stroke. 

4. Patients with peripheral vascular disease 
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5. Patient not able to walk 

6. Recent thoracic & abdominal surgery  

7. Any associated restrictive lung disease  

Study Design 

It is a cross sectional observational study.  

Variables 

Dependent Variables: 

1. Heart Rate  

2. Respiratory Rate 

3. Blood Pressure 

4. O2 Saturation 

5. Mild, moderate, and severe COVID 19 

Independent Variables:   

• 6-minutes walk test 

Equipment Required 

1. Stethoscope 

2. Sphygmomanometer 

3. Pulse Oximetry 

4. Inch tape 

5. Weighing  scale
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PROCEDURE 

 

All the selected subjects were informed in detail about the type and nature of the study. The 

patient was requested to sign the consent form. A complete cardiopulmonary physiotherapy 

assessment was done for each patient. Patient meeting inclusion and exclusion criteria was 

selected for the study who were further randomly assigned into experimental (group A- Mild, B-

Moderate and C-Severe) and control group. Control group was normal individuals with 

comparable age group and of similar gender. Random distribution was done according to random 

number tables.  

Methods:  

• Blood pressure, heart rate and respiratory rate will be measured before and after 6-minutes 

walk test in COVID 19 recovered patient 

• Similar findings will be noted in comparable normal group  

• In each group 30- 30 patients will be allotted 

• Further patients will be categorized in mild, moderate, and severe covid 

• Comparison of both groups will be done if there is any change.  

 

Pre & Post intervention data for determining the following parameters like heart rate respiratory 

rate, blood pressure, O2 Saturation will be recorded by the using of the following methods. The 

device use for the study includes in which stethoscope is use for measuring heart rate and 

respiratory rate is sphygmomanometer is use for measuring blood pressure, pulse oximetry is use 

for measuring the O2 saturation level in blood, inch tape is use for measuring height in meter & 

weighing machine use for measuring weight in KG for the BMI. 
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Operational Definitions: 

Heart Rate 

 Heart rate is the number of times heartbeat in one minutes. Normal value: 72 beats per minutes. 

Respiratory Rate 

Inhalation and Exhalation of environmental air in per unit time. Normal Value: 12 breaths per 

minutes. 

Blood Pressure 

Force exerted by the blood against any unit area of the vessel wall. Normal value: 120/80 mmHg. 

Basal Metabolic Index (BMI): 

Weight in kg divided by the height in meters squared.  Normal value- Adults: 18-25.  

Oxygen Saturation 

To indicate the amount of hemoglobin capable of transporting O2 and “fractional O2HB” to 

represent the fraction of hemoglobin that is oxygenated. 
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PROTOCOL 

On the basis of the criteria mentioned above the subjects will be randomly assign to any of the 

two groups. 

 

 

 

 

  

Group A- Mild disease  Symptomatic patients meeting the case definition for 

COVID-19 without evidence of viral pneumonia or 

hypoxia. See the WHO website for most up-to-date 

case definitions24.  

Group B- Moderate 

disease  

Pneumonia  Adolescent or adult with clinical signs of pneumonia 

(fever, cough, dyspnoea, fast breathing) but no signs of 

severe pneumonia, including SpO2 ≥ 90% on room 

Data analysis and results 
Null hypodissertation rejected Null hypodissertation proved

Comparison with normal individuals of similar group

Measurement of blood pressure, heart rate and respiratory rate 
At rest and after 6 minutes walk test 

6 minutes walk test 

Randomization for selection of patients 

Mild, moderate or severe COVID 19

Inclusion and exclusion criteria

COVID 19 recovered patients from SGPGI

N= 30 

Subjects selected according to inclusion and exclusion 

criteria and randomly assigned to any of the two groups 
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air25. 

Child with clinical signs of non-severe pneumonia 

(cough or difficulty breathing + fast breathing and/or 

chest indrawing) and no signs of severe pneumonia. 

Fast breathing (in breaths/min): < 2 months: ≥ 60; 2–11 

months: ≥ 50; 1–5 years: ≥ 40 26. While the diagnosis 

can be made on clinical grounds; chest imaging 

(radiograph, CT scan, ultrasound) may assist in 

diagnosis and identify or exclude pulmonary 

complications.  

Caution: The oxygen saturation threshold of 90% to 

define severe COVID-19 was arbitrary and should be 

interpreted cautiously. For example, clinicians must use 

their judgment to determine whether a low oxygen 

saturation is a sign of severity or is normal for a given 

patient with chronic lung disease. Similarly, a 

saturation >90-94% on room air is abnormal (in patient 

with normal lungs) and can be an early sign of severe 

disease if patient is on a downward trend. Generally, if 

there is any doubt, the panel suggested erring on the 

side of considering the illness as severe.  
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Group C- Severe 

disease  

Severe 

pneumonia  

Adolescent or adult with clinical signs of pneumonia 

(fever, cough, dyspnoea) plus one of the following: 

respiratory rate > 30 breaths/min; severe respiratory 

distress; or SpO2 < 90% on room air 27, 28. Child with 

clinical signs of pneumonia (cough or difficulty in 

breathing + fast breathing or chest wall indrawing) + at 

least one of the following:  

• SpO2 < 90%; 

• Very severe chest wall indrawing, grunting, 

central cyanosis, or presence of any other general 

danger sign (inability to breastfeed or drink, lethargy or 

unconsciousness, or convulsions)29. 

While the diagnosis can be made on clinical grounds; 

chest imaging (radiograph, CT scan, ultrasound) may 

assist in diagnosis and identify or exclude pulmonary 

complications.  

  

Subjects meeting inclusion criteria were selected for the study. Participants were randomly 

distributed into the three groups. All subjects were evaluated for the outcome measures before 

the commencement of pre and post 6-minutes walk test. Each subject was evaluated individually 

and tested following standard Protocol. 30 subjects of COVID recovered and 30 were normal 

individuals.  
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DATA ANALYSIS 

 

Statistical analysis was performed using Statistical Package for Social Science (SPSS) 

Version 20.0. Measurement data was expressed as mean ± standard deviation. Continuous 

variables were compared using independent sample t test, whereas the rank sum test was used for 

nonparametric data. Comparison of proportion was evaluated by Chi-square test. Spearman 

correlation test was used to detect the correlations between lung function and lung total severity 

score. All statistical tests were two tailed. Statistical significance was taken as p<0.05.  
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RESULT 

This chapter deals with the data analysis of three groups mild, moderate, severe covid 

group, and normal individuals on outcome measures HR, RR, SPO2, BP (SBP, DBP) and MAP 

both pre and post 6-minutes walk test.  

Demographic data: 

Demographic data showed the personal characteristics of the study subjects. In our study we had 

60 respondents in which 58.3 % are male and 41.7 % are female. The male to female ratio was 

1.4: 1. The total number of subjects were 60 which were equally distributed in two groups; 

Normal and Covid 19 recovered. The subject's demographic data is given below: 

Table No. 1: Distribution of gender of the study subjects in different groups 

Variable Normal  Covid p-value 

Male 

Female 

18 

12 

17 

13 

0.500 

 

Table 1 shows the distribution of gender of the study subjects in different groups. Statistical 

analysis shows that the distribution of male and female is different in each group with p value - 

0.500)  

Table No. 2: Distribution of covid category  

 Frequency Percent 

 

Normal 30 50.0 

Mild 8 13.3 

Moderate 10 16.7 

Severe 12 20.0 
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Total 60 100.0 

 

Covid patients were categorized into mild (8 in number), moderate (10 in number) and severe 

(12 in number) and further analyzed into each variables. 

The mean age of study subjects in normal group was 43.76 years with SD 10.813, in covid group 

was 45.07 years with SD 11.166.  

Table No. 3: Mean age of covid category  

This table shows age group of all covid category and normal subjects.  

covid category Mean N Std. Deviation Minimum Maximum P value  

Normal  43.67 30 10.813 17 60  

Mild 53.75 8 4.496 45 59  

Moderate 41.30 10 10.688 23 62 0.061 

Severe 42.42 12 12.124 24 60  

Total 44.37 60 10.920 17 62  

 

On applying ANNOVA test, it was found that there was no statistical difference in age group 

distribution for covid as far as severity is concerned (p value- 0.061)  

Table No. 4: Mean BMI (kg/m2) in covid and normal patients 

This table shows the how covid affects the obese patients and severity of covid in these patients.  

covid category Mean N Std. Deviation Minimum Maximum P value 

Normal 26.203 30 6.7968 16.8 45.3  

Mild 33.600 8 5.3020 22.0 39.5 0.034 
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Moderate 25.520 10 5.4536 19.7 34.7  

Severe 27.008 12 6.8541 16.8 39.8  

Total 27.237 60 6.7736 16.8 45.3  

 

It was found that there was statistically significant difference with p value of 0.034 in BMI. It 

means BMI affects the Covid severity in patients.  

However, on comparing the normal to covid patient, there was no statistically significant 

difference in covid occurrence according to BMI (p value- 0.241).  

Table 4.1: Comparison of covid and normal with BMI 

COIVD OR NORMAL Mean N Std. Deviation P value 

Normal 26.203 30 6.7968 0.241 

Covid 28.270 30 6.7036  

Total 27.237 60 6.7736  

 

Effect on vitals after 6- minutes walk test: 

Both groups, covid and normal subjects were made to do 6- minutes walk test and all vitals 

including SPO2, heart rate, systolic and diastolic blood pressure including mean arterial pressure 

was measured and compared to check whether there is effect on vitals after doing exercise 

testing and their significant difference. 

Table No. 5: Comparison of SPO2 before and after exercise testing 

Covid Category Pre Spo2 Post Spo2 P value  

Normal Mean 98.37 97.20  
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N 30 30  

Std. Deviation 1.033 1.448  

Minimum 96 93  

Maximum 100 99  

Mild 

Mean 97.88 96.38  

N 8 8  

Std. Deviation 1.356 1.598  

Minimum 96 94 0. 047 

Maximum 99 99  

Moderate 

Mean 97.90 91.50  

N 10 10  

Std. Deviation .738 .972  

Minimum 97 90  

Maximum 99 93  

Severe 

Mean 97.25 88.58  

N 12 12  

Std. Deviation 1.485 1.929  

Minimum 94 84  

Maximum 99 91  

Total 

Mean 98.00 94.42  

N 60 60  

Std. Deviation 1.193 3.872  



 35 

Minimum 94 84  

Maximum 100 99  

 

Table 5 shows that there was significant difference in SPO2 after doing 6-minutes walk test with 

a P value of 0.047.  

The change in SPO2 was further analyzed between these groups and shown in table 5.1 

  

Table 5.1: Change in SPO2 after 6-minutes walk test 

Change in SPO2 

Covid category Mean N Std. Deviation Minimum Maximum 

Normal  1.57 30 1.278 0 6 

Mild 2.00 8 1.069 1 4 

Moderate 6.40 10 1.174 5 8 

Severe 8.67 12 1.614 5 11 

Total 3.85 60 3.251 0 11 

 

This table shows that there was a change of 1.57 1.278 in normal subjects while there is little 

more drop in SPO2 in covid recovered patients with a maximum drop occurred in severe patients 

of 8.67 1.614. This difference was statistically significant with a P value of 0.047 

 

Table No. 5: Comparison of heart rate before and after exercise testing 

  



 36 

Covid category Pre HR Post HR P value  

Normal 

Mean 76.20 99.23  

N 30 30  

Std. Deviation 5.542 9.874  

Minimum 64 79  

Maximum 84 118  

Mild 

Mean 79.25 107.25  

N 8 8  

Std. Deviation 6.628 9.130  

Minimum 68 94 0.000 

Maximum 88 121  

Moderate 

Mean 84.30 130.70  

N 10 10  

Std. Deviation 3.802 6.019  

Minimum 81 121  

Maximum 94 139  

Severe 

Mean 92.58 136.50  

N 12 12  

Std. Deviation 3.801 6.667  

Minimum 85 120  

Maximum 98 142  

Total Mean 81.23 113.00  
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N 60 60  

Std. Deviation 8.150 18.382  

Minimum 64 79  

Maximum 98 142  

 

This table shows that there was change in heart rate after 6- minutes walk test with significant p- 

value.  

The difference between heart rate pre and post walk test was also analyzed as shown in table 5.1 

Table 5.1: difference of heart rate after 6- minutes walk test 

Difference in HR 

Covid 

category 

Mean N Std. 

Deviation 

Minimu

m 

Maximu

m 

Normal 23.03 30 8.430 8 39 

Mild 28.00 8 11.427 19 46 

Moderate 46.40 10 5.232 40 57 

Severe 43.08 12 5.823 31 49 

Total 31.60 60 12.804 8 57 

 

This shows that there was more change in moderate and severe covid recovered patients in heart 

rate after 6- minutes walk test which is statistically significant on applying ANNOVA test.  

Table No. 6: Comparison of respiratory rate before and after exercise testing 
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Difference in RR  

Covid 

category 

Mean N Std. 

Deviation 

Minimu

m 

Maximu

m 

P value 

Normal 8.37 30 3.011 2 13  

Mild 9.38 8 1.408 7 11  

Moderate 15.00 10 3.859 10 22 0.000 

Severe 19.08 12 2.746 14 23  

Total 11.75 60 5.261 2 23  

 

This table no. 6 shows that there was increase in respiratory rate in every subject but there was 

more increase in covid patients and that too is changing with severity of disease.  

 

Table No. 7: Comparison of systolic blood pressure before and after exercise testing 

  

Covid category Pre SBP Post SBP P value  

Normal 

Mean 123.33 141.27  

N 30 30  

Std. Deviation 6.133 7.781  

Minimum 117 128  

Maximum 141 163  

Mild 

Mean 121.63 141.63  

N 8 8  
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Std. Deviation 3.777 2.875  

Minimum 117 138  

Maximum 129 147 0.015 

Moderate 

Mean 126.40 152.00  

N 10 10  

Std. Deviation 8.168 5.292  

Minimum 117 143  

Maximum 138 161  

Severe 

Mean 129.92 154.58  

N 12 12  

Std. Deviation 7.342 7.077  

Minimum 117 147  

Maximum 140 166  

 

Total 

 

Mean 

124.93 145.77 

 

N 60 60  

Std. Deviation 6.972 8.909  

Minimum 117 128  

Maximum 141 166  
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This table shows that there was a change in systolic blood pressure of all subjects. But more 

change was noted in covid recovered patients as compared to normal group and this change was 

statistically significant with a P- value of 0.015 

 

Table 7.1: Difference of SBP pre and post 6- minutes walk test 

Difference in SBP  

Covid category Mean N Std. Deviation Minimum Maximum P value  

Normal 17.93 30 4.856 8 25  

Mild 20.00 8 2.673 18 25 0.000 

Moderate 25.60 10 4.835 16 32  

Severe 24.67 12 5.087 19 34  

Total 20.83 60 5.660 8 34  

 

Table No. 8: Comparison of diastolic blood pressure before and after exercise testing 

  

Covid category Pre DBP Post DBP P value 

Normal 

Mean 80.63 89.77  

N 30 30  

Std. Deviation 5.183 4.819  

Minimum 70 82  

Maximum 94 98  

Mild Mean 80.38 93.25  
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N 8 8  

Std. Deviation 2.615 3.151  

Minimum 76 89  

Maximum 84 99  

Moderate 

Mean 83.30 94.30  

N 10 10 0.004 

Std. Deviation 5.034 5.376  

Minimum 78 88  

Maximum 92 103  

Severe 

Mean 86.75 99.00  

N 12 12  

Std. Deviation 5.396 3.568  

Minimum 79 93  

Maximum 92 104  

Total 

Mean 82.27 92.83  

N 60 60  

Std. Deviation 5.424 5.681  

Minimum 70 82  

Maximum 94 104  

 

his table shows that there was a change in diastolic blood pressure of all subjects. But more 

change was noted in covid recovered patients as compared to normal group and this change was 

statistically significant with a P- value of 0.004 
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Table 8.1: Difference of DBP pre and post 6- minutes walk test 

  

Difference in DBP  

Covid category Mean N Std. Deviation Minimum Maximum P value  

Normal 9.17 30 3.405 4 17  

Mild 12.88 8 2.232 10 17         0.005 

Moderate 11.00 10 2.000 9 14  

Severe 12.25 12 3.361 7 18  

Total 10.58 60 3.366 4 18  

 

The above result shows that there was more change in diastolic blood pressure in covid patients 

as compared to normal individuals with a p value of 0.005 

 

Table 8.1: Difference of Mean arterial pressure pre and post 6- minutes walk 

test 

 

Difference in MAP  

Covid category Mean N Std. Deviation Minimum Maximum P value  

Normal 12.00 30 3.582 5 18  

Mild 15.13 8 1.959 12 17  

Moderate 16.00 10 1.826 12 18 0.000 

Severe 16.25 12 3.769 12 23  
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Total 13.93 60 3.718 5 23  

 

The above results showed that there was increase in mean arterial pressure in all subjects but 

more increase in covid recovered patients and this result was statistically significant.  
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DISCUSSION 

 

While a number of studies describe the clinical features of patients with COVID-19, few 

have directly compared the clinical presentation and outcomes of COVID-19 to other respiratory 

illnesses29, 30. Without a control group, and in settings of restricted COVID-19 test availability, 

we cannot ascertain whether COVID-19 presents differently from other forms of respiratory 

illnesses. Patients diagnosed with COVID-19 had a longer duration of symptoms prior to 

presentation and were more likely than control patients to report fever, fatigue and myalgias. It is 

notable, however, that 44% of COVID-19 negative patients reported fevers and systemic 

symptoms were common4, 6, 7. There are very limited studies which have shown the late impact 

of covid on vitals and their relation to the exercise testing.  

Demographics 

In our study we had 60 respondents in which 58.3 % are male and 41.7 % are female. The 

male to female ratio was 1.4: 1. The mean age of study subjects in normal group was 43.76 years 

with SD 10.813, in covid group was 45.07 years with SD 11.166.  

Chen Q et al31 studied Cardiovascular manifestations in severe and critical patients with 

COVID-19. The average age in their study population was 57.6 ± 12.7 years old and aged people 

older than 65 years accounted for one-third. Nearly two-third of the patients were male in 

whether severe or critical cases. The age and gender distribution in their study were consistent 

with the data recently published in Lancet32, suggesting that old adult male patients are more 

likely to develop critical conditions and deserve more attention. We suspected that fewer females 

in severe and critical cases may partly owe to the protection of X chromosome and oestrogens in 

female patients.  
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In our study, it was found that obesity having impact on severity of disease. In our study, 

overall mean BMI of patients was 27.237 ± 6.7736 kg/m2. The difference was statistically 

significant with a P value of 0.034.  

There have been several reports indicating obesity to be a strong factor for becoming 

seriously ill with COVID- 1933-35. A retrospective study from Lille, France analysed the 

relationship between body mass index BMI and requirement for invasive mechanical ventilation 

(IMV) in 124 consecutive patients admitted in intensive care for SARS-COV-2. Out of 124 

patients, 84 (75.8%) were obese (BMI > 30 kg/m2), indicating a high incidence of obesity among 

patients admitted to intensive care for SARS-COV-2 36. 

 

Effect on vitals: 

Oxygen saturation (SPO2) 

SpO2, also known as oxygen saturation, is a measure of the amount of oxygen-carrying 

haemoglobin in the blood relative to the amount of haemoglobin not carrying oxygen.  

In our study, there was significant difference in SPO2 after doing 6 minutes walk test 

with a P value of 0.047. The overall mean change in SPO2 after 6 minutes walk test was 

3.85± 3.251. the decrease in SPO2 after walk test was less in normal individuals 1.57± 1.278 

while higher in covid patients and maximum decrease in SPO2 found in severely affected covid 

patients 8.67± 1.614.  

Ray et al in their study found that the most common cause for prolonged hospitalisation 

in these patients was need for oxygen therapy to maintain a saturation of ≥95%, seen in 93 

(59.6%) patients which constituted our study group. Of the 30/156 patients who were ≥70 years 

of age, 29 (96.6%) required oxygen at the time of transfer to the isolation ward 37. 
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Heart rate 

 There is always an increase in heart rate following 6-minutes walk test in both normal 

and patients. In our study, mean increase in heart rate in normal subjects was 23.03 ± 8.430 per 

minutes. While in covid patients it was much higher than normal subjects. In covid patients, 

there is almost two- fold increase in heart rate following 6- minutes walk test, e.g. In severe 

covid recovered patient, there was mean increase in heart rate of 43.08 ± 5.823 per minutes. This 

change was statistically significant.  

The study done by Jared Kaltwasser found patients who were positive for the infection 

took longer to return to their pre-infection resting heart rate, sleep duration, and step counts, 

compared to those who tested negative for the virus, though resting heart rate took the longest to 

recover. On average, it took patients 79 days after symptom onset for their resting heart rate to 

return to normal, versus 32 and 24 days for step count and sleep quality, respectively. In 

addition, the investigators found a small subset of patients, about 13.7%, took more than 133 

days to return to normal 38. 

Respiratory rate 

In our study, there was increase in respiratory rate in every subject but there was more 

increase in covid patients and that too is changing with severity of disease. The overall increase 

was 11.75 ± 5.261 breaths per minutes. In normal subjects, there was increase of 8.37± 3.01 

breaths per minutes while there was greater increase in respiratory rate following 6- minutes 

walk test. In addition to that there was higher increment in relation to severity of covid. The mild 

covid recovered patients had lesser increase in respiratory rate (9.38 ± 1.408) as compared to 

severely affected covid recovered patients (19.08 ±. 2.746) was found statistically significant.  
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A 1-year follow-up study on 97 recovering SARS patients in Hong Kong showed that 

27.8% of survivors presented with decreased lung function and signs of pulmonary fibrosis 

compared to a normal population, which was confirmed by another follow-up study 39. 

Moreover, the phylogenetically related Middle East respiratory syndrome (MERS) coronavirus 

(CoV) was shown to induce pulmonary fibrosis in up to 33% of patients 40. As SARS-CoV-2 

shares high homology with SARS-CoV-1, and to a lesser extent with MERS-CoV, it is thus 

conceivable that survivors of COVID-19 may also develop pulmonary fibrosis 41. With 

worldwide >74 million confirmed cases at the time of writing, and an average 20% of patients 

with a moderate-to-severe course of infection often needing hospitalisation, the development of 

fibrosing lung disease after clearance of infection could become an enormous health concern.  

Blood pressure 

 In our study,  there was a change in systolic blood pressure of all subjects. But more 

change was noted in covid recovered patients as compared to normal group and this change was 

statistically significant with a P- value of 0.015. SBP increases more in covid patients.  

Our study showed that there was a change in diastolic blood pressure of all subjects. But more 

change was noted in covid recovered patients as compared to normal group and this change was 

statistically significant with a P- value of 0.004. The increase in DBP was higher in covid 

recovered patients as compared to normal subjects.  

In our study, there was increase in mean arterial pressure in all subjects but more increase in 

covid recovered patients and this result was statistically significant. The mean change in MAP in 

normal subject was 12± 3.58 mm of Hg while in covid recovered subjects, there was greater 

increase in MAP after 6-minutes walk test.   
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 This concludes that although there is increase in SBP, DBP and MAP but there is little 

increase in MAP and DBP and more increase in SBP in our study.  

In this retrospective study done by Jinjun Ran et al42 of 803 COVID-19 patients with 

coexisting hypertension, we found that high average SBP and high SBP/DBP variability during 

hospitalization were independently associated with in-hospital mortality, ICU admission, and 

heart failure. The findings suggest that low and stable BP are optimal to achieve a favorable 

prognosis for COVID-19 patients with coexisting hypertension. Another finding with clinical 

implications is that ARB drugs did not cause higher risks of adverse outcomes in hypertensive 

patients, and even a benefit in regard to heart failure was observed.  The researchers estimated 

the risks and excess burden of cardiovascular outcomes per 1000 persons 12 months after 

COVID-19 using electronic medical record data from 3 large cohorts: 

• 153 760 patients who used VHA services in 2019 and had a positive SARS-CoV-2 test 

result between March 1, 2020, and January 15, 2021 

• 5 637 647 patients with no evidence of SARS-CoV-2 infection who used VHA services 

in 2019—the contemporary control group 

• 5 859 411 prepandemic patients who used VHA services in 2017—the historical control 

group 

At the 12-month mark, compared with the contemporary control group, for every 1000 people, 

COVID-19 was associated with an extra: 

• 45.29 incidents of any prespecified cardiovascular outcome 
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• 23.48 incidents of major adverse cardiovascular events (MACEs), including myocardial 

infarction, stroke, and all-cause mortality 

• 19.86 incidents of dysrhythmias, including 10.74 incidents of atrial fibrillation 

• 12.72 incidents of other cardiovascular disorders including 11.61 incidents of heart 

failure and 3.56 incidents of nonischaemic cardiomyopathy 

• 9.88 incidents of thromboembolic disorders, including 5.47 incidents of pulmonary 

embolism and 4.18 incidents of deep vein thrombosis 

• 7.28 incidents of ischemic heart disease including 5.35 incidents of acute coronary 

disease, 2.91 incidents of myocardial infarction, and 2.5 incidents of angina 

• 5.48 incidents of cerebrovascular disorders, including 4.03 incidents of stroke 

• 1.23 incidents of inflammatory disease of the heart or pericardium, including 0.98 

incidents of pericarditis and 0.31 incidents of myocarditis 

Patients with more severe disease—determined by whether they recuperated at home, were 

hospitalized, or were admitted to the intensive care unit—had higher risks. But the risks were 

evident even among those who were not hospitalized with COVID-19. Other subgroup analysis 

found increased risks regardless of age, race, sex, obesity, smoking, hypertension, diabetes, 

chronic kidney disease, hyperlipidaemia, and pre-existing cardiovascular disease. 
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Limitations of study 

• The study is limited by small sample size. 

• The study is limited by time because short time of duration was used in study. 

Scope for future research 

• Future research can be carried out but taking larger sample size. 

• Long duration of time can be included for future studies. 

• Other parameters can also be included in further study 
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CONCLUSION 
 

• There have been lots of studies done related to covid symptoms, treatment and outcome 

including post effects of covid. 

• Overall burden of post covid symptoms has been increasing. Still there are various 

studies are going on as covid situation has not been eradicated yet because of multiple 

new strains are coming up after every wave.  

• Almost all organs are affected by this virus so cardiorespiratory system even persists as 

late effect. There are multiple direct or indirect factors involved for this damage. 

• All individuals have change in vitals (heart rate, respiratory rate, and blood pressure). 

• Covid recovered patients have more change in vitals after 6- minutes walk test due to 

post covid symptoms.  

• The severity of covid also responsible for greater change in vitals in patients.  
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