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Abstract 
Background: The pandemic, caused by the severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) which poses unprecedented challenges to health-care systems around the 
world, another one is hypertension which is growing rapidly to epidemic levels in the 
developing countries, that’s why described by some clinicians as a ‘silent killer’.  
Objective: To study the prevalence of hypertension on disease progression and prognosis in 
patients with SARS-COV-2 positive adults and also assess the co relation between SARS-
COV-2 positive adults with hypertension in tertiary care hospital. 
Methodology: A Hospital based, cross sectional, observational study was conducted among 
the 208 SARS-COV-2 positive adults in tertiary care hospital. A comparison between patients, 
admitted in Non-ICU and in ICU for treatment and management. Their demographic data, 
clinical manifestations, were collected and analyzed.  
Result: In our study 65 SARS-COV-2 positive subjects were found to be hypertensive with the 
prevalence of 31.3%. Where; new cases of hypertension were found to be with prevalence of 
16 (24.6.%). Whereas, 69.4% of hypertensive subjects were on medication still having raised 
blood pressure (P < 0.05). However, failed to show that hypertension was an independent risk 
factor for COVID-19 mortality or severity (P > 0.05).  
Recommendation: It is necessary to create additional attention, awareness, change attitude so 
that they quit and avoid modifiable risk factors associated with hypertension and SARS-COV-
2 infection and prevent worsening of their condition which leads to severe pneumonia, 
excessive inflammatory reactions, organ and tissue damage, and deterioration of the disease.  
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Background  

The coronavirus disease 2019 (COVID-19) 
pandemic, caused by the severe acute 
respiratory syndrome coronavirus 2 
(SARS-CoV-2) [1] which poses 
unprecedented challenges to health-care 
systems around the world. There have been 
more than 240 million confirmed cases of 
COVID-19, including 5 million deaths 
worldwide till 21st October 2021 [2]. 
Over the past months, several reports have 
shown that hypertension can be associated 
with the risk of SARS-CoV-2 infection as 
well as to the development of the worse 
prognosis of COVID-19 [3,4] Nevertheless, 
these assumptions have been challenged 
and the independent role of hypertension on 
the risk of infection and the worse outcome 
of COVID-19 has been mitigated and under 
debate. An increased risk of SARS-Cov-2 
infection and worse outcomes of COVID-
19, leads to higher risk of hospitalization, 
access to intensive care units and mortality, 
have been shown in the elderly and in 
individuals affected by comorbidities other 
than hypertension such as diabetes, 
previous cardiovascular (CV) and 
cerebrovascular diseases, obesity, and 
chronic pulmonary diseases [5,6,7] 
To understand whether hypertension is a 
risk factor affecting the progress and 
prognosis of COVID-19, this study 
included cases of COVID-19 patients 
admitted to Amaltas Hospital after the 
outbreak in 2020- 21. Their demographic 
data, clinical manifestations were collected 
and analyzed. In this review researcher 
wants to describe the epidemiological and 
clinical characteristics of NCIP among 
hypertensive patients. 
Material & Methods 
Ethical Consideration 
This study was approved by the 
Institutional Ethical and Research 
committee of Amaltas Institute of Medical 
Sciences, Dewas. The investigators applied 
ethical principles that protected the 

participants from any harm or risk during 
research. Anonymity and confidentiality of 
study subjects were ensured throughout the 
study. 
The investigator ensured anonymity by 
using numbers or codes and reported data 
for the entire group. All consecutive 
patients with confirmed NCIP (Novel 
Coronavirus- Infected Pneumonia) 
admitted to Amaltas Hospital.  
Study Period 
The study was carried out from 5th of 
January 2021 to 18st April 2021. 
Targeted Population, Settings and 
Instruments for getting the Information 
The study was conducted at Amaltas 
Institute of Medical Sciences, Dewas in 
Department of Community Medicine, 
located in Dewas District, the endemic 
areas of NCIP, is one of the tertiary 
teaching hospitals and is responsible for the 
treatments for NCIP assigned by the 
government. A hospital based cross 
sectional study conducted among all 
consecutive patients with confirmed NCIP 
(Novel Coronavirus- Infected Pneumonia) 
admitted to Amaltas Hospital of Dewas city 
enrolled in this study according to World 
Health Organization interim guidance.8  
In the study; investigator approached 
multipurpose social worker (MSW) of 
department of community medicine who 
informed and motivated the study subjects 
to participate in the study. All the 
participants were explained about the 
purpose of the study and were ensured strict 
confidentiality, and then informed verbal 
consent was taken from each participant 
before the interview and examination.  
The data collection tool used was structured 
pro-forma used as a measuring tool for 
collection of data. Which is mainly a close-
ended multiple-choice question with few 
open-ended questions. Proforma is 
predesigned and pretested containing 

https://link.springer.com/article/10.1007/s40292-022-00506-9#ref-CR2
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questions related to the information on 
socio demographic status such as age, sex, 
marital status, religion and history of 
hypertension was interviewed along with 
their blood pressure readings. 
Inclusion Criteria: All individuals of 20 
years and above whose are able to give 
verbal concerned were included.  
Exclusion Criteria: All individuals below 
20 years and those who are were very 
critically ill were excluded. Even those 
individuals who were not interested and not 
given consent.   
Data Collection 
The medical records of patients were 
analyzed by the research team of the 
Department of community medicine, 
Amaltas Hospital, Dewas. The data were 
reviewed by a trained team of researchers. 
Information recorded included 
demographic data, medical history and 
exposure history. The date of disease onset 
was defined as the day when the symptom 
was noticed.  
In this study, we collected the clinical data 
of 208 patients diagnosed with COVID-19 
at Amaltas Hospital. According to the 
World Health Organization’s temporary 
guidelines 8, all the patients enrolled in this 
study were diagnosed with COVID-19.  
In the first part of the study, all patients 
were divided into two groups according to 
mode of admission whether the study 
subjects in Non-ICU or in ICU. The second 
part of the study includes SARS Covid-19 
patients with hypertension and without 
hypertension, then Covid-19 positive 
patients future dived according to gender to 

find out the hypertension history and new 
onset in between pandemics. We monitored 
all patients in our study and recorded the 
entire course of the disease and the final 
clinical outcome of each subject. 
Data Analysis 
A variable file was created on MS Office 
Excel 2010. Descriptive statistics were 
performed for each question. The responses 
were classified into two categorical 
responses yes and no. The rate of correct 
responses for each question was then 
described. 
Statistical Analysis 
All statistical analyses were performed 
using SPSS (Statistical Package for the 
Social Sciences) trial version 13.0 software 
(SPSS Inc). Categorical variables were 
described as frequency rates and 
percentages. Proportions for categorical 
variables were compared using the χ2 test, 
although the Fisher exact test was used 
when the data were limited. For unadjusted 
comparisons, a 2-sided α of less than .05 
was considered statistically significant. The 
analyses have not been adjusted for 
multiple comparisons and, given the 
potential for type I error, the findings 
should be interpreted as exploratory and 
descriptive. 
Definition 
All patients with COVID-19 met the 
following criteria: (1) epidemic history, (2) 
fever or other respiratory symptoms, (3) 
abnormal CT imaging of typical viral 
pneumonia, and (4) positive SARS-COV-2 
RNA by RT-PCR. 

Results 
Table 1: Baseline characteristics of patients infected with SARS-CoV-2 

Variables 
 

Non- ICU 
Covid-19 
Patients (n) 
(%) 

ICU Covid-
19     
Patients 
(n) (%) 

Total 
Population 
(n) (%) 

Chi 
Square/ 
Fisher’s  

P-Value 

Age 

≥ 18 < 25 years 76               47.8 04                   
8.2 

80               
38.5 

 0.0001** 

≥ 25 < 50 years 64               40.3 28                  
57.1 

92               
44.2 

4.33 0.0374* 
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≥ 50 years 19               11.9 17                  
34.7 

36               
17.3 

13.53 0.0002** 

Sex      
Male 75                  82.4 16                 

32.7 
91               
43.7 

3.20 0.073 

Female 84                 71.8 33                 
67.3 

117             
56.3 

  

Marital Status      
Married 132               83.0 28                 

57.1 
160            
76.8 

14.12 0.0002** 

Single  20                12.6 02                 
04.1 

 22             
10.6 

 0.11 

Widow/Widower   07                  4.4 19                 
38.8 

 26             
12.6 

 0.0001** 

Religion      
Hindu 107               67.3  28                

57.1 
 135           
64.9 

1.69 0.192 

Islam  48                30.2  20                
40.8 

 68             
32.7 

1.92 0.165 

Sikhism  04                02.5  01                
02.1 

 05             
02.4 

 1.000 

**: Extremely significant; *: significant 

Table 1 shows that the present study was 
conducted on 208 SARS-CoV-2 patients. 
Where Non-ICU were 159 (77.2 %) 
patients, and ICU were having 49 (23.8 %) 
patients. According to Age ≥ 18 < 25 years, 
majority of study subjects were admitted in 
Non-ICU wards with (P < 0.01), followed 
by ≥ 25 < 50 years majority of study 
subjects were in ICU with (P < 0.05), and ≥ 
50 years were mainly admitted in ICU 
(P < 0.01) respectively. According to 
gender; majority of male patients (82.4 %) 
were admitted in non-ICU, whereas female 
admitted on higher side in ICU compared to 
males with non-significant (P < 0.05) in the 
study respectively.   

In present study according to marital status; 
majority of participants (76.8%) were 
married followed by widow/ widower (12.6 
%) and single were (10.6%) respectively. 
According to marital status, married 
patients were prone to get infected and were 
admitted in Non-ICU with (P < 0.01), 
followed by widow/ widower majority of 
study subjects were admitted in ICU care 
with (P < 0.01) for treatment and 
management respectively. According to 
Religion, majority of 135 (64.9%) 
participants were practicing as Hindu 
religion followed by Islam and Sikhism i.e. 
32.7 % and 2.4 % respectively in present 
study. 

Table 2: Characteristic of study population according to hypertension 
Variables 
 

Male 
(n) (%) 

Female 
(n) (%) 

Total Population 
(n) (%) 

Chi 
Square 

P- 
Value 

Normotensive 
Subjects 

 67         
73.6 

76          
65.0 

143                
68.7 

1.79 0.180 

Hypertensive 
Subjects 

 24         
26.4 

41          
35.0 

 65                 
31.3 

  

Study 
Population 

 91       
100.0 

117      
100.0 

208               100.0   
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Table 2: Shows that the present study was conducted on 208 SARS-CoV-2 patients. Where, 
non-hypertensive patients were 143 (68.7 %) compared to hypertensive patients (31.3%). 
According to gender; female patients were (35.0%) more prevalent as compared to male patient 
(P > 0.05) in the present study respectively. 

Table 3: Distribution of hypertensive subjects according to history of hypertension and 
pattern of medication 

Variables 
 

Male 
COVID-19 
patient 
(n) (%) 

Female 
Covid-19 
Patient 
(n) (%) 

Total 
Covid-19 
patient 
(n) (%) 

Chi 
Square/ 
Fisher’s 
Exact  

P-Value 

H/o Hypertension      
Yes 11            

45.8 
38              
92.7 

49              
75.4 

 0.0001** 

No 13            
54.2 

03              
07.3 

16              
24.6 

  

On Medication       
Normotensive 02            

18.2 
26              
68.4 

15              
30.6 

  

Hypertensive  09            
81.8 

12              
31.6 

34              
69.4 

 0.0049* 

Total 11          
100.0 

38            
100.0 

49           
100.0 

  

 
Table 3 represents the data according to 
history of hypertension among 65 
hypertensive subjects; where, 49 (75.4%) 
subjects were previously diagnosed as 
hypertensive and all were on anti-
hypertensive medication. There were 
additional 16 (24.6%) newly diagnosed 
subjects who did not know they have 
hypertension. According to gender; 24 
(36.9%) males were found to be 
hypertensive and out of which previously 
diagnosed hypertensive were 11 (45.8%) 
and newly diagnosed were 13 (54.2%). 
Whereas, 41 (63.1%) females were found to 
be hypertensive and out of which 
previously diagnosed were 38 (92.7%) and 
newly diagnosed were 03 (07.3%) with 
statistically significant (P < 0.01). Whereas 
Subject with SARS COvid-19 positive; 
who were on anti-hypertensive medication; 
34 (69.4%) were still have hypertension 
while 15 (30.6%) subjects were having 
normal blood pressure (P < 0.05) in the 
study it may be due to anxiety of infection 

for which they came for future treatment 
respectively.  
Discussion 
In our study, age of the covid-19 patient 
was ≥ 18 < 25 years, and the prevalence of 
hypertension was 31.3%. Similar study was 
conducted in China by Huang S et al (2022) 
[9]; among covid-19 patients where the 
median age was 62 years, and the 
prevalence rate of hypertension was 36.5%. 
similar multicenter study showed that 30% 
of COVID-19 patients with a median age of 
56 had previously coexisting hypertension 
in China by Zhou F et al (2019) [10]; 
another large sample of 1099 COVID-19 
cases (with a median age of 47) had a 
prevalence of hypertension of 15% 
conducted in China by Guan W et al (2019) 
[11]. The higher prevalence of hypertension 
in our study may be due to higher in 
younger age group compared to other 
studies. In general, there is not sufficient 
evidence to show that people with high 
blood pressure are more likely to be 
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infected with COVID-19 than those 
without hypertension. 
Our study revealed that hypertensive 
COVID-19 patients tend to show higher 
mortality and severity i.e.; ≥ 50 years were 
mainly admitted in ICU (P < 0.01) 
respectively. Previous clinical studies on 
SARS and Middle East respiratory 
syndrome showed that hypertension is a 
risk factor for increased mortality in 
infected patients in older age [12, 13]. 
Similar to our study some studies 
conducted in Kerala by Lakshman A et al 
(2014); among 179 Male Bus drivers, aged 
21 – 60 years and observed 41.3% 
prevalence of hypertension in the study 
[14]. In (2014), another similar cross-
sectional descriptive study conducted at 
Sokoto, Nigeria; by Awosan K et al; among 
390 traders, found (29.1%) prevalence of 
hypertension [15]. Similarly, in (2015) 
population based cross sectional study 
conducted in Kang, Botswana by Tshltenge 
S and Mabuza L; among 161 adult resident 
aged ≥ 20 years, found the prevalence of 
hypertension to be 32% [16]. In (2015), 
same year another study conducted in rural 
area of Jharkhand by V. Kashyap et al; 
among 500 study subjects with age groups 
≥ 20 years, found the prevalence of 
hypertension to be 19.8% [17]. Recently, in 
(2016) a community based cross sectional 
study conducted in rural area of Kurnool by 
A. Sreedevi et al; among 233 individuals 
with aged ≥ 35 years, observed 42.42% 
prevalence of hypertension [18]. 
According to marital status, similar study 
was conducted by JIW Njeru (2014); found 
50% of the participants were separated, 
divorced or widowed followed by 40% 
were married and 19% were being single in 
the study respectively [19]. 
Whereas according to religious practice 
similar study was conducted (2015) by 
Kashyap V et al; in rural area of Jharkhand, 
found that nearly half of the participant in 
their study was practicing Hindu religion 
followed by Sarna and Islam i.e. 27.4% and 
25.6% and very few were Christians i.e. 

2.2% respectively [17]. Followed by 
another study which was conducted in 
Sokoto, Nigeria (2014) by Awosan K J et 
al; found that most of the participants were 
practicing Christianity as religion 66.1% 
followed by Islam 33.9% respectively [15]. 
Similar study conducted in Jeddah by 
Ibrahim N et al (2008); among 1476 school 
teachers; found that less than one third 
(31.8%) of teachers were normotensive, 
whereas the overall prevalence of HTN was 
25.2 %. Among all diagnosed hypertensive 
cases only less than of third (30.4%) were 
aware of being hypertensive. Among those 
aware of the problem, 69 cases had 
controlled HTN (normotensive) in the 
study [20]. 
In (2012), another similar type of study 
conducted in Bangalore by Madhukumar S 
et al; among 1501 subjects aged ≥ 15 years, 
found that the prevalence of hypertension 
was (8.06%), out of which (86.0%) were 
aware of their disease. Only (65.4%) were 
taking regular treatment and (72.0%) had 
their BP under control. Whereas, (14.0%) 
were new cases detected as hypertensive 
during the study [21]. 
Similarly, another cross-sectional study 
conducted in Kathmandu, Nepal by Chataut 
J et al (2012); found overall prevalence of 
hypertension was 22.4% (males: 32.7% and 
female: 15.3%) where almost 40% of 
hypertensive did not know about their 
status [22]. 
Conclusion & recommendations 
The prevalence of hypertension in Covid-
19 patients was 31.3%. We found that 
24.6% subjects didn’t know that they were 
having hypertension. Whereas, among 
previously diagnosed; 75.4% of 
hypertensive subjects were on regular 
medication and still having raised blood 
pressure in our study which may leads to 
other co-morbidities. It is necessary to 
create awareness, change attitude of people 
so that they quit and avoid modifiable risk 
factors associated with hypertension. 
Limitation 
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The study was hospital based and 
conducted under cross sectional design; this 
was the most feasible method to determine 
the availability of study subjects in time 
bound analysis. There were majority of 
cases which refused to join the study due to 
multiple factors and panic situation due to 
pandemic. Case control or prospective 
cohort studies were better for 
measurements and to identify relationship 
between SARS Cov-19 infection and 
hypertension and its associated risk factors. 
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