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a b s t r a c t 

Objectives: Investigating the factors associated with COVID-19 infection and its severity can be a major element 

in controlling the pandemics. This study aims to assess risk factors of COVID-19 infection and factors associated 

with hospitalization of COVID-19 cases. 

Methods: In this case-control study, 416 confirmed COVID-19 cases based on the polymerase chain reaction test 

and 535 controls were selected from the urban and rural areas of Sistan-region-East of Iran. 

Results: Cases had a lower frequency of hypertension than controls (12.3% vs 18.3% respectively, P = 0.011). Out 

of the investigated factors, only age over 50, increased the chance of hospitalization (odds ratio = 5, P = 0.007). 

Conclusion: Although age was expected to be a risk factor, the observed protective effect of hypertension should 

be considered with caution. 
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ntroduction 

Coronaviruses belong to the large family of the coronaviridae in-

luding common cold virus to the agents responsible for severe diseases

uch as severe acute respiratory syndrome, Middle East Respiratory Syn-

rome, and COVID-19 [ 1 , 2 ]. According to the available literature, dif-

erent factors have been reported as risk factors of COVID-19 infection.

t should be noted that the impact of these factors is controversial in

ifferent studies [3–5] . 

Sistan area located in the eastern part of Iran with more than 25,000

ctive COVID-19 cases, has experienced seven peaks of the SARS-CoV-

 pandemics. There is no scientific evidence regarding the main risk

actors of COVID-19 infection and its severity in this area. Therefore,

his study aimed to assess the factors associated with occurring infection

s well as risk factors for hospitalization among a sample of the rural

nd urban population of the eastern part of Iran. 

ethods 

The present study was carried out based on the case-control design.

ases were confirmed patients with COVID-19 infection selected based

n the polymerase chain reaction test results collected from the medical

nd health records. Controls were subjects without evidence of COVID-

9 infection randomly selected from the population of the cases’ res-
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dence area. In the selected rural and urban areas, all confirmed cases

dentified during the COVID-19 pandemics were selected by the consen-

us method. Number of controls in each area was the same as cases of

hat area. 

After providing informed consent, required information was col-

ected using a researcher-made checklist by face-to-face interview with

he study subjects, their families, health staff of the health houses, and

lso from the medical records. Confirmed cases were classified as out-

atients (asymptomatic and symptomatic cases without history of hos-

italization) and hospitalized. 

Data were described by percent frequency. Comparing the categori-

al variables between cases and controls was performed using chi square

est. Investigating the association between COVID-19 infection and hos-

italization was performed using logistic regression models adjusting

or potential confounders. All statistical analyses were performed using

tata version 14 software. 

esults 

In this study, 951 subjects from rural and urban regions in three

istricts of Sistan area (Zabol, Nimrooz, and Zahak) were investigated.

hese subjects included 416 COVID-19 confirmed cases and 535 con-

rols. It should be noted that 119 cases were excluded from the study

ecause of unreliable information. Out of them, 477 (50%) were male
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Table 1 

Demographic and clinical factors in cases and controls/outpatient and hospitalized patients with COVID-19. 

COVID-19 cases vs healthy controls from the general population COVID-19 hospitalized cases vs COVID-19 outpatients 

Demographic and clinical factors All study subjects P -value Demographic and clinical factors COVID-19 confirmed cases P -value 

Controls COVID-19 

confirmed cases 

Outpatient Hospitalized 

Gender Male n 269 208 0.932 Male n 187 11 0.467 

% 50.28 50 % 49.34 57.89 

Female n 266 208 Female n 192 8 

% 49.72 50 % 50.66 42.11 

Age < 60 n 436 359 0.052 < 50 n 300 6 < 0.0001 

% 81.5 86.3 % 79.16 31.58 

> 60 n 99 57 > 50 n 79 13 

% 18.5 13.7 % 20.84 68.42 

History of diabetes 

mellitus 

yes n 43 38 0.548 yes n 31 6 0.001 

% 8.04 9.13 % 8.18 31.58 

History of cancer yes n 5 1 0.180 yes n 1 0 0.823 

% 0.93 0.24 % 0.26 0 

History of hypertension yes n 98 51 0.011 yes n 43 8 < 0.001 

% 18.32 12.26 % 11.35 42.11 

History of 

immunodeficiency 

yes n 0 2 0.108 yes n 2 0 0.751 

% 0 0.48 % 0.53 0 

History of cardiovascular 

disease 

yes n 12 9 0.934 yes n 7 2 0.013 

% 2.24 2.16 % 1.85 10.53 

Table 2 

Multivariate analysis for assessing the factors associated with COVID-19 infection and hospitalization. 

Getting infection or hospitalization Demographic and clinical factors Odds ratio 95% confidence interval 

Factors associated with COVID-19 infection Female gender 1.03 0.79, 1.34 

Diabetes mellitus 1.52 0.92, 2.51 

hypertension 0.64 0.42, 0.98 

Cardiovascular disease 1.08 0.44, 2.68 

Age > 60 0.99 0.98, 1 

Factors associated with COVID-19 hospitalization History of diabetes mellitus 2.14 0.65, 7.05 

History of hypertension 2.59 0.80, 8.32 

History of cardiovascular disease 2.82 0.46, 17.48 

Female gender 0.34 0.11, 1.04 

Age > 50 5 1.55, 16.12 
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e  
nd the mean (SD) age of the subjects was 40.12 (18.84) years. As

emonstrated in Table 1 , frequencies of demographic factors as well

s history of co-morbidities such as diabetes mellitus, cancer, immun-

deficiency and cardiovascular diseases were the same among cases

nd controls. However, frequency of having hypertension was signifi-

antly higher among controls than cases (18.3% vs 12.3% respectively,

 = 0.011). According to the multivariate analyses, controlling the ef-

ect of potential confounders, Just having hypertension had a significant

ssociation with COVID-19 infection (odds ratio (OR) = 0.64, P = 0.41)

 Table 2 ). 

Table 1 also shows that COVID-19 hospitalized cases compared with

utpatient cases had significantly higher age (age > 50: 68.4% vs 20.8%

espectively, P < 0.0001), as well as higher history of co-morbidities such

s diabetes mellitus (31.58% vs 8.18% respectively, P = 0.001), hyper-

ension (42.11% vs 11.35% respectively, P < 0.0001) and cardiovascular

iseases (10.53% vs 1.85% respectively, P = 0.013). After adjustment for

otential confounders, just the OR for older age remained statistically

ignificant (OR = 5, P = 0.007). 

iscussion 

In this research, the only unexpected result was lower frequency of

ypertension among COVID-19 cases than controls. Results of a survey

arried out in Iran by Araban et al. [6] showed that COVID-19 cases had

igher rates of hypertension (1.2%), cardiovascular diseases (14.8%),

nd diabetes mellitus (12.4%) than the cases in our study region. How-

ver, they just performed a descriptive study without any comparison
119 
etween COVID-19 cases and controls. Another study conducted by Al-

zadehsani et al. [7] in Tehran – the capital of Iran- showed just age as a

isk factor for COVID-19 and other co-morbidities did not have any influ-

nce on getting infection and disease. Unlike the results of most previous

tudies, in our study, history of hypertension caused 36% reduction in

he chance of COVID-19. Such different results can be due to various fac-

ors such as different definitions of hypertension and different selection

f cases and controls as well as various confounders in those studies.

owever, in agreement with our results, Shibata et al. and Shiffrin et al.

eported that some antihypertensive medications such as angiotensin

eceptor blockers and angiotensin-converting enzyme inhibitors can up-

egulate the angiotensin-converting enzyme 2 receptors which is respon-

ible in facilitating the COVID-19 cell entry [ 8 , 9 ]. Moreover, an eco-

ogic study carried out among the Japanese population [10] showed a

egative association between antihypertensive treatment and COVID-19

revalence which is partially in parallel with the results of the present

tudy. 

Comparing outpatient and hospitalized patients regarding differ-

nt risk factors showed more expected results. Our univariate analy-

es showed that hospitalized COVID-19 cases were older than outpa-

ients and had higher frequency of co-morbidities such as diabetes mel-

itus, cardiovascular diseases, and hypertension. It should be noted that,

djusted associations controlling the effect of potential confounders,

e just found that age older than 50, caused a five times increase in

he chance of hospitalization. Similar to our findings, Adham et al.

11] reported significant associations between age and chronic dis-

ases with hospitalization among patients with COVID-19 in Ard-
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bil, Iran. Kinoshita et al . [10] reported age of more than 60, obe-

ity, gout, psychiatric disease and diabetes mellitus as risk factors for

ospitalization among patients with COVID-19 while just the effect of

ge was proved in the present study. Finally, contrast to the current re-

ults, diabetes mellitus, cardiovascular disease and immunodeficiency

nd also male gender were introduced as risk factors for hospitalization

f Mexican children under 18 [10] . The age of the participants could

e a reason for the different results between that study and the present

esearch. 

In this study, controls were selected from the population without a

ositive polymerase chain reaction test as well as those without a history

f common symptoms of COVID-19 from the beginning of the pandemic.

herefore, some of these subjects might have asymptomatic infection.

he explanation for this limitation is that most of the study samples were

elected before the Omicron pandemic and asymptomatic cases during

his period were lower than the Omicron-dominant period. Thus, false-

egative controls seem to be negligible. 

In conclusion, our study showed that demographic and clinical fac-

ors cannot be risk factors of COVID-19 infection and disease, but older

ge increases the risk of hospitalization. The protective effect of hy-

ertension in developing COVID-19 infection should be investigated by

urther prospective population-based studies. 
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