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Introduction: Previous studies have suggested that diabetes mellitus and obesity are 
associated with an increased risk of severe complications with COVID. We aimed to 
investigate whether individuals with obesity and diabetes mellitus are more likely to 
be infected with COVID19. 
Methods: The information related to COVID-19 was extracted from the Sina Health 
system information of Mashhad Health Deputy among participants in Mashhad cohort 
study (n=9704 people). Information regarding the cardiac risk factors of the 
individuals was previously recorded during the recruitment phase of the Mashhad 
cohort study. The relationship between COVID infection and several CVD risk factors 
was investigated. 
Results: The results showed that obesity (P= 0.001) and diabetes mellitus (DM), (P= 
0.01) were positively related to COVID-19. Furthermore, DM augmented the risk of 
COVID-19 by 1.79 folds (P-value= 0.004; OR: 1.79; CI:1.21-2.67).  
Conclusions: The incidence of COVID-19 until 2020.07.19 was 2.36% in Mashhad 
Study Cohort population. Moreover, DM has increased the risk of COVID-19 by 1.79 
folds in the population.  
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    Introduction 
In December 2019, acute respiratory 

syndrome has prevailed in Wuhan city, Hubei 
province, China, which almost became 
pandemic in the world according to WHO’s a 
report (1, 2).This novel infectious disease 
caused by SARS-CoV-2 which is known as 
coronavirus-2 (1).  

According to WHO’s a report on 27 May 
2020, the prevalence of COVID-19 and its 
deaths were: 85 815 cases and 2 308 deaths 
in Africa, 218 523 cases and 6 359 deaths in 
South-East Asia, 449 590 cases and 11 452 
deaths in Eastern Mediterranean, especially 
139 511 cases (7 508 deaths) in Iran. Also, the 
data has shown 2 061 828 cases and 176 226 
deaths occur in Europe, especially 370 680 
cases (3 968 deaths) in Russian Federation, 
265 231 cases (37 048 deaths) in UK, 236 631 
cases (29 035 deaths) in Spain and 230 555 
cases (32 955 deaths) in Italy. This reports 
also shown 1 634 010 cases and 97 529 
deaths in USA, and 374 898 cases and 23 473 
deaths of COVID-19 in Brazil are recorded (3).  

With global prevalence of 2019-nCoV, 
many patients have been detected with 
metabolic syndrome or cardiovascular 
disease and COVID-19 comorbidity (1, 3-5).  

Recent investigations has recommended 
that people with old age and people with 
enduring health conditions, including 
cardiovascular disease (CVD), are at greater 
risk for morbidity and mortality caused by 
COVID-19 than the healthy population (2, 6). 
However, new study showed that COVID-19 
can leads in  heart injury, even in individuals 
without underlying heart disease (7) 

In some cohort studies on outpatients and 
hospitalized patients with COVID-19 
revealed that many of patients had 
underlying diseases including hypertension, 
diabetes mellitus (DM) and cardiovascular 
disease (8-13).  In one of these studies in this 
field, meta-analysis of 8 studies in China on 
46248 patients with COVID_19 showed that 
the most common underlying diseases in 
these patients were, respectively: high blood 
pressure, diabetes, cardiovascular disease, 
and finally pulmonary diseases (14). 

Angiotensin-converting enzyme 2 (ACE2) 
is a functional receptor for coronaviruses 
family, including SARS-CoV and SARS-CoV-2. 
These investigations provide the clues about 
indirect association of ACE2 with 
cardiovascular pathology. ACE2 receptor is 

abundantly found in myocytes and bind with 
SARS-CoV-2 (6, 15). Patients with CVD might 
develop more severe kind of COVID-19, 
which may be related to increased secretion 
of ACE2 in these patients compared with 
healthy population (6). Also, Preceding 
studies have reported an association between 
cardiovascular metabolic diseases and SARS 
and MERS (16).  

Dyslipidemia has long been recognized as 
one of the risk factors for CVD(17, 18). One 
study reported that the severe consequences 
of  COVID-19 is more likely to happen in 
individuals with dyslipidemia (17).  

Therefore, it seems that pre-existing 
cardiovascular disease is related to worse 
consequences and increased risk of death in 
patients with COVID-19, while COVID-19 
itself can also cause arrhythmia, myocardial 
injury, acute coronary syndrome, venous 
thromboembolism and acute coronary 
syndrome (15). 

In this study, we aim to determine 
prevalence of COVID-19 in Mashhad city, 
Khorasan province in Iran, and its 
relationship with cardiovascular risk factors. 

 Material and Methods 
 The participants in Mashhad cohort study 

(n=9704 people) had been examined for 
COVID-19 during the epidemic. Information 
related to the disease had been extracted 
from Sina Health system information of 
Mashhad Health Deputy. 

The Covid-19 infection is confirmed by 
laboratory tests of all samples in Mashhad 
cohort study undertaken in the medical 
centers affiliated with Mashhad University of 
Medical Sciences. Information regarding the 
cardiac risk factors of the participants had 
been extracted from the records of patients in 
the second phase of the Mashhad cohort 
study. Finally, the incidence of this disease 
and its relationship with cardiovascular risk 
factors had investigated. It should be noted 
that cardiac risk factors included blood lipids, 
blood pressure, blood sugar and obesity.  

The entire population of the Mashhad 
cohort study (which compromised about 
10,000 men and women aged 35-65 years) 
included in the study. Patients whose 
confirmed quantitative PCR diagnostic test 
has been registered in the Sinai system are 
considered as Covid-19 patients and suspects 
are excluded from the study. For subjects 
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whose Covid-19 infection/non-infection 
information has not been registered in Sina 
system, the result of quantitative PCR 
detection test had been checked via phone by 
an expert colleague.  

Statistical analysis 
Data analysis is conducted using SPSS 

statistical software. Frequency tables and 
graphs as well as averages, medians and 
standard deviations are used for data 
description. Statistical analyses of the 
differences in the frequency of variables 
between patient and healthy groups are 
performed by Chi-square test. Using logistic 
regression, the association between 
cardiovascular risk factors and disease is 
determined by estimating the odds ratio (OR) 
at a 95% confidence interval and controlling 
the intervening variables. The statistical 
analysis is performed at a significant level of 
0.05.  

Results 
According to the available data related to 

MASHAD cohort study among 6920 residents 
of Mashhad city, the second largest city in 
Iran, the prevalence of laboratory-confirmed 
COVID-19 until 2020.07.19 was 2.36% that 
55.2% of them were women and 44.8% of 
them were men (Table 1). Moreover, obesity 
(P-value= 0.001) and DM (P-value= 0.01) was 
positively related to COVID-19 (Table 1).  

Furthermore, after multivariate regression 
analysis the association between DM and 
COVID-19 remained significant, in a way that 
DM increased the risk of COVID-19 by 1.79 
folds (CI 95%= 1.21-2.67, P-Value= 0.004), 
(Table 2).   

    Discussion 
According to the available data related to 

MASHAD cohort study among 6920 residents 
of Mashhad city, the second largest city in 
Iran, the prevalence of laboratory-confirmed 
COVID-19 until 2020.07.19 was 2.36%. 
Moreover, our primary analysis revealed that 
obesity (BMI>30 kg/m2) and DM was 
positively associated with COVID-19. 
Furthermore, after multivariate regression 
analysis the association between DM and 
COVID-19 remained significant, in a way that 
DM increased the risk of COVID-19 by 1.79 
folds.  

Most of the studies in this context are 
retrospective and about the risk factors of 
COVID-19 outcomes including intensive care 
unit admission (ICU), mechanical ventilation 
and death. In one of the earliest studies 
published in February 2020 on 41 hospital 
admitted patients, comorbidities including 
DM, HTN and CVD were not associated with 
to ICU admission among hospitalized patients 
while increase systolic blood pressure was 
significantly associated with ICU admission 
(19). In another study in China on 1099 
patients confirmed for COVID-19 by real-time 
PCR test form 552 hospitals, the presence of 
any comorbidities was more common among 
patients with severe disease and more 
probability of ICU admission, mechanical 
ventilation and death (20). Another 
retrospective study in China on 137 
discharged and 54 died laboratory-confirmed 
patients, respectively death due to COVID-19 
was associated with CVD, HTN and DM but it 
was associated with systolic blood pressure 
(1). Moreover, a nationwide analysis in China 
on 1590 laboratory-confirmed hospitalized 
patients, after adjustment for age and sex, DM 
and HTN were the risk factors of ICU 
admission, mechanical ventilation and death 
due to COVID-19 (21). Furthermore, A meta-
analysis on seven Chinese studies was 
confirmed that HTN, DM and CVD were the 
most prevalent comorbidities among 
hospitalized laboratory-confirmed COVID-19 
patients, in a way that CVD and HTN 
increased the risk the severity of COVID-19 
by 2.46 and 3.42 folds compare non-severe 
patients (22). While the most prevalent 
comorbidities in 5700 hospitalized patient 
due to COVID-19 were HTN, Obesity and DM 
in New York City area (23). Also in single 
center retrospective study in Iran DM is the 
most prevalent comorbidity among 2968 
hospitalized patients due to COVID-19 (24). 

Only one prospective study was available 
investigating the associations between 
preexisting diagnoses and hospitalized 
COVID-19 with or without mortality. This 
cohort study on UK Biobank among 502,506 
community volunteers at baseline (2006-
2010) revealed that diabetes and HTN 
respectively associated with the risk of 
COVID-19 by 1.73 and 1.38 folds (25). 
Although  the  findings  of  these  cohort  study 
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was comparable to our findings on the 
relation between COVID-19 and DM but 
unlike our study they excluded non-
inpatients and only included COVID-19 
positive inpatients in their analysis.  

Furthermore, a simple comparison 
indicated that , the prevalence of diabetes 
between patients infected with COVID-19 and 
general population in both China and Italy 
were the same (26) which is in contrast with 
finding from our prospective study. This 
similarity of DM prevalence between patients 
infected with COVID-19 and general 

population may due to underreporting of DM 
in general population. 

Several mechanisms could be suggested in 
relation with DM and higher susceptibility to 
COVID-19 infection. DM as an inflammatory 
condition could affect the body response to 
pathogens due to several metabolic and 
vascular disorders (27). Insulin resistance 
and hyperglycemia as two dominant 
phenomena in DM that could affect tissue 
inflammation by increasing the production of 
glycosylation end products, cytokines and 
oxidative stress which increase adhesion 
molecules (27, 28).

 
Table 1: Summary demographics for subjects with COVID-19 in MASHAD study population  

P value Cov – (6757) Cov + (163) Variables 

0.140 48.1±7.6 49.0±8.0 Age (year)(Mean±SD) 

0.620 3653(57.2%) 85(55.2%) Female  Gender; n(%) 

2732(42.8%) 69(44.8%) Male  

0.310 373(5.8%) 6(3.9%) Single/divorced/widow Marriage 

status; n(%)  6016(94.2%) 148(96.1%) Married  

0.180 1.6±0.3 1.6±0.3 Physical activity level 

0.880 4431(69.4%) 105(68.2%) Non smoker Smoking status 

n(%) 629(9.8%) 17(11.0%) Ex – smoker  

1327(20.8%) 32(20.8%) Current smoker 

0.810 1380(29.2%) 33(27.5%) A Blood group 

type n (%) 1316(27.9%) 33(27.5%) B 

397(8.4%) 13(10.8%) AB 

1626(34.5%) 41(34.2%) O 

0.440 1949(30.9%) 52(33.8%) Hypertention; n(%) 

0.200 2416(37.9%) 66(42.9%) Metabolic syndrome; n(%) 

0.001  819(13.1%) 34(22.4%) Diabetes mellitus; n(%) 

0.010 1906(29.9%) 60(39.0%) Obesity (BMI > 30 kg/m2); n(%) 

0.350 5444(85.7%) 136(88.3%) Dyslipidemia; n% 

0.420 121.4±17.7 123.0 ±18.8 Systolic blood pressure (mmHg) 

0.820 79.1±10.9 79.7±10.3 Diastolic blood pressure (mmHg) 

0.130 91.4±36.8 102.3±53.1 Fasting blood glucose (mg/dl) 

0.660 191.2±38.6 190.3±37.9 Cholesterol (mg/dl) 

0.070 121.0(85.0-171.0) 125.5(90.8-192.3) Triglyceride (mg/dl) 

0.510 116.6±35.3 114.4±33.7 LDL-C (mg/dl) 

0.060 42.8±9.9 41.3±9.2 HDL-C (mg/dl) 

0.640 1.6(0.9-3.4) 1.5(0.9-3.8) Hs-CRP (mg/l) 

0.390 6.0±1.5 6.1±1.4 WBC Hematologic        

parameters 0.150 4.9±0.5 4.9±0.5 RBC 106/M 

0.660 13.8±1.6 13.8±1.5 HGB (g/dL) 

0.540 41.4±3.9 41.6±3.5 HCT % 

0.110 84.8±6.0 84.4±5.3 MCV (fl) 

0.250 28.4±2.7 28.1±2.4 MCH (pg) 

0.730 33.3±1.7 33.2±1.7 MCHC (g/dL) 

0.100 13.8±2.3 13.9±1.2 RDW-CV (%) 

0.610 230.3±60.4 227.3±61.4 PLT (103 /UL) 

0.360 41.6±3.2 41.8±3.4 PDW (fl) 

0.730 10.1±1.9 10.1±0.9 MPV (fl) 
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Table 2: Association between CVD risk factors and COVID-19 in MASHAD study population 

Variables Odds ratio 0.95.CI for odds ratio P-value 

Diabetes mellitus 1.79 1.21-2.67 0.004 
BMI (mg/kg2) ≤ 𝟐𝟒. 𝟗𝟗 Ref. Ref. Ref.  

25-29.99 0.92 0.60-1.40 0.69 
≥ 𝟑𝟎 1.29 0.84-1.98 0.24 

Triglyceride (mg/dl) 1.00 1.000-1.003 0.10 

HDL-C (mg/dl) 0.99 0.97-1.01 0.17 

Also some abnormalities in immune system 
has been proposed to be associated with 
hyperglycemia including, inhibited response 
of lymphocytes to proliferation (29), failure 
in monocyte/macrophage and neutrophil 
functions (27), defect in type 4 
hypersensitivity reaction (30) and impaired 
complement activation (31). Furthermore, 
previous studies has been indicated that 
hyperglycemia could facilitate viral 
replication (32). Moreover, structural and 
functional lung changes due to 
hyperglycemia may responsible for higher 
propensity to lung infections including 
COVID-19 (33, 34). 

Conclusions  
The prevalence of COVID-19 until 

2020.07.19 was 2.36% in Mashhad Study 
Cohort population. Besides, DM has increased 
the risk of COVID-19 by 1.79 folds in the 
population.  
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