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Abstract 

 
Objective: Epidemiological evidence shows that the prevalence of patients with comorbidity of diabetes 

mellitus (DM), in Coronavirus disease 2019 (COVID-19) is remarkable and they have poor prognosis. We 

aimed to investigate the comorbidity of diabetes and covid-19 in positive Polymerase Chain Reaction people in 

Yazd. 

Materials and Methods: This retrospective cohort study included data of 570 COVID-19 positive 

patients, admitted to Shahid Sadoughi Hospital in Yazd, Iran, from February2019 to May 2020, including 

demographic data and clinical outcome of COVID-19. Study data were analyzed using SPSS software-22 and 

T-test, Chi-square and a binary logistic regression model were used for modeling. 

Results: Prevalence of COVID-19 patients with diabetes was 27% and the percentage of male patients was 

62.6%. Additionally, duration of hospitalization significantly higher in diabetic patients (P= 0.004), need to 

invasive mechanical ventilation in diabetic patients was significantly higher than non-diabetic patients (P˂ 

0.001) 

Conclusion: DM is one of the most important comorbidity with COVID-19 patients and this comorbidity 

affects the severity of the disease and the outcome of patients. 
Keywords: Diabetes mellitus, COVID-19, Comorbidity, Yazd 
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Introduction 
 

he COVID-19 pathogen was described 

as a novel beta-coronavirus known as 

the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) (1). SARS-

COV-2 is an enveloped RNA virus belonging 

to the Coronaviridae family and the seventh 

known beta-coronavirus that can cause human 

infection (2). Clinical manifestations of covid-

19 infection are cough, fever, shortness of 

breath, fatigue and myalgia. Other symptoms 

are chest tightness, sputum production, nausea, 

vomiting, diarrhea, sore throat, headache, and 

anosmia. Some patients may have no 

symptoms or have mild fatigue or fever (3). 

By 20 April 2021, this virus had caused over 

than 141 million positive RT-PCR cases and 3 

million deaths globally (4). The majority of 

SARS-CoV-2-related deaths have occurred in 

people over the age of 65, who are also most 

likely to be admitted and treated in intensive 

care units (5).  

Previous findings have shown that the 

prevalence of some comorbidity is associated 

with an increased risk of developing acute 

respiratory distress syndrome (6). COVID-19, 

like influenza, MERS-CoV and SARS-CoV, is 

more likely to cause respiratory failure and 

death in patients with comorbidity (7-10). As 

we know, diabetes mellitus (DM) is a risk 

factor for infections (11). 

DM is a metabolic disorder and the major 

health problem (12). DM is prevalent in 11.9 

percent of Iranian adults aged 25 to 70 years. 

It is expected that about 9.2 million Iranians 

will be diabetic by 2030(13). In Yazd, the 

prevalence of DM in people over 30 years old 

increased from 13.8 percent in 1998 to 16.3 

percent in 2012 (14,15). According to recent 

studies, 24.5 percent of people aged 40 to 80 

are diabetic in Yazd (16). 

There is no evidence that people with DM 

are at a higher risk of COVID-19 infection. 

But, there are various processes that 

predispose diabetic individuals to increased 

disease severity. These metabolisms include 

increasing inflammatory susceptibility, 

immunological dysfunction and decreasing 

viral clearance. (17,18) One of the most 

prevalent underlying diseases among patients 

with COVID-19 is DM (19,20).   

Our objective was to evaluate the 

comorbidity of DM and covid-19 in positive 

polymerase chain reaction patients in Yazd. 

 

Materials and Methods 
Study design and population 

In this retrospective longitudinal study, we 

selected 570 patients among patients with 

positive reverse transcription-polymerase 

chain reaction (RT-PCR) SARS-Cov-2 test 

who were admitted to Shahid Sadoughi 

Hospital in Yazd, Iran, from February 2019 

toJune 2020.  

 

Data collection 
Demographic and clinical features including 

age, gender, medical history of diabetic status, 

deterioration of clinical status including 

Invasive mechanical ventilation and duration 

of hospitalization were extracted from medical 

records. Ascertainment of DM has been made 

through self-expression of patients on 

admission. Laboratory validation of COVID-

19 was performed at Shahid Sadoughi 

Hospital. After collecting of specimen from 

upper respiratory tract, swabs were put into the 

viraltransport solution. Total RNA was 

extracted using an RNA isolation kit (RT-PCR 

test kit; Sansure biotech). Patients were 

divided in to two groups, diabetes and non-

diabetes. Both groups were matched for age, 

gender and other underlying disease. 

• Inclusion criteria 
1. Definitive diagnosis SARS-COV-2 based 

on PCR test. 

• Exclusion criteria 
1. Failure to complete the treatment process. 

2. Dissatisfaction with continuing the study. 

3. Having an underlying disease other than 

DM. 
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Statistical analyses 
After extracting the data, all of them entered 

SPSS software version 22. Quantitative data 

were described by the mean ± standard 

deviation (M±SD) and categorical variables as 

number (percentage). In this study, diabetic 

and non-diabetic patients were compared using 

Student’s T-test, and a Chi-square test was 

used. A binary logistic regression model was 

used for modeling. P< 0.05 was considered 

statistically significant. Excel 2010 software 

was used to draw the figures. 

 

Ethical considerations 
This study was approved by ethical 

committee of Islamic Azad University 

(number: IR.SSU.REC.1399.028). 

 

Results 
A total of 570 hospitalized patients with 

SARS-Cov-2 were enrolled in this study with 

median age of 56 ±17. The youngest and the 

oldest were 19 and 94 years old, respectively. 

Table 1 presents the demographic data. In this 

study, male (63%) were more than female 

(37%) and about 83 percent of patients were 

married and about 43% were employed. 

Comorbidity of COVID-19 and diabetes 

with 515 data without missing, 137 (27%) 

were calculated (Figure 1). 

The mean blood sugar was 186 ± 100 in 

diabetic patients and 118 ± 48 in non-diabetic 

patients. This mean was significantly higher in 

diabetic patients than non-diabetics (P˂ 

0.001). 

The mean number of hospitalization days in 

patients with diabetes was 7.5±6 and in non-

diabetic patients was 6±4. This value was 

significantly higher in diabetic patients (P= 

0.004) (Figure 2). 

In the patients studied, the percentage of 

Invasive mechanical ventilation in diabetic 

patients (24.8%) was higher than non-diabetic 

patients (9.9%) (P: 0.001). The modeling 

results showed that the chance of Invasive 

mechanical ventilation in diabetic patients was 

Table 1. Demographic data of COVID-19 patients in the study 
Variable Frequency (%)* 

Gender 
Male 356 (63.6) 

Female 213 (37.4) 

Marital status 
Single 20 (4) 

Married 477 (83) 

Occupation 
Employed 171 (43) 

Jobless 223 (57) 

* Due to lost data above 20% so instead of percent, valid percent was reported. 

 

 

Figure 1. Prevalence of comorbidity of diabetes mellitus and covid-19 
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three times higher than in non-diabetic 

patients. And after age adjustment, the odds 

ratio decreased to 2 but remained significant as 

a risk factor. 

 

Discussion 
In this retrospective study, we evaluated the 

comorbidity of DM and covid-19 and 

predicting factors for bad outcomes, such as 

the need for invasive mechanical ventilation. 

DM has been identified as common 

comorbidity and a risk factor for the severity 

and prognosis of Covid-19 (21,22). The 

Previous studies showed that the proportion of 

COVID-19 disease was high in Iranian 

patients with DM and mortality of this 

comorbidity was 0.549 fold increased. 

Because of the high prevalence of diabetes in 

Yazd, it was very important to evaluate 

comorbidity of DM and covid-19 and the 

differences among the diabetic and non-

diabetic COVID-19 patients (23). 

Previous studies have reported that men are 

more prone to COVID-19 and at high risk for 

poor prognosis and outcomes (24). Our results 

were in line with previous findings. Li et al., in 

a study demonstrated that the mean age of 

Covid-19 patients was 46.7 years (25). Chen et 

al., reported that the mean age of hospitalized 

patients was 55 years (26). The present study 

results showed that among COVD-19 patients, 

27% had diabetes comorbidity. Some studies 

showed 9-14% prevalence of diabetes in 

SARS-CoV-2 patients (27-29). We found a 

greater frequency of DM in these individuals, 

which might be attributed to the fact that our 

study included a larger number of patients and 

probably elderly patients infected with SARS-

CoV-2. Liang et al., reported that 40% of 

Covid-19 patients had an underlying disease 

that included heart, lung, cerebrovascular, DM 

and cancer, respectively (30). Elemam et al., 

showed that 30% of Covid-19 patients had 

diabetes and symptoms were more severe in 

diabetic patients, resulting in serious clinical 

effects such as ICU admission and death (31). 

The results of Zou's study also showed that 

51.59% of people had the comorbidity, 

including DM, cardiovascular disease, high 

blood pressure and chronic respiratory disease 

(32). Moftakhar et al., showed that Of all 

participants, 8.32% of patients had DM and 

the most common comorbidities in all patients 

were hypertension and DM (33). Our COVID-

 
Figure 2. Comparison of mean duration of hospitalization in diabetic and non-diabetic patients 

 

Table 2. Investigation of OR of Invasive Mechanical Ventilation in diabetic patients 
Variable Crude odds ratio (confidence interval) Adjusted odds ratio (confidence interval) 

Diabetes 3 (1.80-5) 2 (1.21-3.6) 

 

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

4i
3.

10
73

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
22

-1
0-

10
 ]

 

                               4 / 7

http://dx.doi.org/10.18502/ijdo.v14i3.10739
https://ijdo.ssu.ac.ir/article-1-726-en.html


Comorbidity of Diabetes & Covid-19 

 

142 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 14, NUMBER 3, AUTUMNE 2022 

 

 

19 positive diabetic patients had significantly 

longer duration of hospitalization compared to 

non-diabetic patients. Soliman et al., 

demonstrated that diabetic patients had 

significantly longer duration of hospitalization 

(34). Akbariqomi et al., also noted that number 

of hospitalization days in diabetic patients was 

longer compared to non-diabetic patients (35). 

The results of Chen's retrospective study 

revealed that there was no statistical 

significance in median duration of 

hospitalization between the diabetic and non-

diabetic groups (36). 

According to a meta-analysis of 33 studies, 

DM is significantly associated with COVID-

19 mortality and poorer prognosis. In addition, 

DM was associated with aggravating disease 

severity of COVID-19 patients (37). The 

results of this study are consistent with our 

findings; SARS-CoV-2 patients with DM were 

more predisposed to develop severely illness 

condition including need of invasive 

mechanical ventilation. Akbariqomi et al., 

revealed that requirement of invasive 

mechanical ventilation in patients with 

diabetes compared with those without diabetes 

was not significantly higher (35).  

Self-reporting of comorbidity on admission, 

failure to collect all data accurately, lack of 

follow-up of discharged patients were the 

limitations of this study. We did not know 

diabetic patients' pre-hospital status, 

particularly their glycemic control which 

might be linked to a number of clinical risk 

factors for bad outcomes. However, the 

strengths of this study include the large overall 

sample size of patients and the study of 

various factors. Using the results of the present 

study can be effective in physicians' clinical 

decisions. 

 

Conclusions 
We have demonstrated that proportion of 

underlying DM in patients with confirmed 

COVID-19 is relatively high and causes to 

poorer clinical outcomes. This is very 

important to prevention of SARS-CoV-2 

infection in DM peoples and increase 

awareness in diabetic patients for COVID-19.    

 

Acknowledgments 
The authors would like to thank all research 

participants and also thank all employees for 

their support and cooperation. 

 

Funding  
None. 

 

Conflict of Interest  
None. 

 

References 
 

1.  Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, 

et al. Epidemiological and clinical characteristics of 

99 cases of 2019 novel coronavirus pneumonia in 

Wuhan, China: a descriptive study. The lancet. 

2020;395(10223):507-13. 

2. Auwaerter PG. Coronavirus COVID-19 (SARS-2-

CoV). Johns Hopkins ABX Guide. 2020. 

3. Tsai PH, Lai WY, Lin YY, Luo YH, Lin YT, Chen 

HK, et al. Clinical manifestation and disease 

progression in COVID-19 infection. Journal of the 

Chinese Medical Association. 2021;84(1):3-8. 

4. Vasileiou E, Simpson CR, Shi T, Kerr S, Agrawal 

U, Akbari A, et al. Interim findings from first-dose 

mass COVID-19 vaccination roll-out and COVID-

19 hospital admissions in Scotland: a national 

prospective cohort study. The Lancet. 

2021;397(10285):1646-57. 

5. Richardson S, Gitlin J, Kozel Z, Levy S, Rahman 

H, Hirsch JS, et al. In-Hospital 30-Day Survival 

Among Young Adults with COVID-19: A Cohort 

Study. In Open Forum Infectious Diseases 2021. 

6. Gao HN, Lu HZ, Cao B, Du B, Shang H, Gan JH, 

et al. Clinical findings in 111 cases of influenza A 

(H7N9) virus infection. New England Journal of 

Medicine. 2013;368(24):2277-85. 

7. Placzek HE, Madoff LC. Association of age and 

comorbidity on 2009 influenza A pandemic H1N1-

related intensive care unit stay in Massachusetts. 

American journal of public health. 

2014;104(11):e118-25. 

8. Booth CM, Matukas LM, Tomlinson GA, Rachlis 

AR, Rose DB, Dwosh HA, et al. Clinical features 

and short-term outcomes of 144 patients with 

SARS in the greater Toronto area. Jama The 

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

4i
3.

10
73

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
22

-1
0-

10
 ]

 

                               5 / 7

http://dx.doi.org/10.18502/ijdo.v14i3.10739
https://ijdo.ssu.ac.ir/article-1-726-en.html


K. Ansari et al. 

 

143 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 14, NUMBER 3, AUTUMNE 2022 

 

 

Journal of the American Medical Association 

(JAMA). 2003;289(21):2801-9. 

9. Alqahtani FY, Aleanizy FS, Mohamed RA, Alanazi 

MS, Mohamed N, Alrasheed MM, et al. Prevalence 

of comorbidities in cases of Middle East respiratory 

syndrome coronavirus: a retrospective study. 

Epidemiology & Infection. 2019;147. 

10. Ayenigbara IO, Adeleke OR, Ayenigbara GO, 

Adegboro JS, Olofintuyi OO. COVID-19 (SARS-

CoV-2) pandemic: fears, facts and preventive 

measures. Germs. 2020;10(3):218. 

11. Critchley JA, Carey IM, Harris T, DeWilde S, 

Hosking FJ, Cook DG. Glycemic control and risk 

of infections among people with type 1 or type 2 

diabetes in a large primary care cohort study. 

Diabetes care. 2018;41(10):2127-35. 

12. Mirzaei M, Rahmaninan M, Mirzaei M, 

Nadjarzadeh A. Epidemiology of diabetes mellitus, 

pre-diabetes, undiagnosed and uncontrolled 

diabetes in Central Iran: results from Yazd health 

study. BMC public health. 2020;20(1):1-9. 

13. Esteghamati A, Larijani B, Aghajani MH, Ghaemi 

F, Kermanchi J, Shahrami A, et al. Diabetes in Iran: 

prospective analysis from first nationwide diabetes 

report of National Program for Prevention and 

Control of Diabetes (NPPCD-2016). Scientific 

reports. 2017;7(1):1-0. 

14. Sheikhpour R, Jalali-KhanAbadi BA, Yaghmaei P, 

Salmani M, Afkhami Ardakani M. The effect of 

zinc supplemention on glycosylated hemoglobin in 

type II diabetic patients. Journal of Shahrekord 

Uuniversity of Medical Sciences. 2011;12 (4):58-

63.(in Persian) 

15. Lotfi MH, Saadati H, Afzali M. Prevalence of 

diabetes in people aged≥ 30 years: the results of 

screen-ing program of Yazd Province, Iran, in 

2012. Journal of research in health sciences. 

2013;14(1):88-92. 

16. Katibeh M, Hosseini S, Soleimanizad R, Manaviat 

MR, Kheiri B, Khabazkhoob M,et al. Prevalence 

and risk factors of diabetes mellitus in a central 

district in Islamic Republic of Iran: a population-

based study on adults aged 40-80 years. EMHJ-

Eastern Mediterranean Health Journal. 

2015;21(6):412-9. 

17. Chee YJ, Tan SK, Yeoh E. Dissecting the 

interaction between COVID‐19 and diabetes 

mellitus. Journal of diabetes investigation. 

2020;11(5):1104-14. 

18. Fadini GP, Morieri ML, Longato E, Avogaro DA. 

Prevalence and impact of diabetes among people 

infected with SARS-CoV-2. Journal of 

endocrinological investigation. 2020;43(6):867-9. 

19. Wang PH, Cheng Y. Increasing host cellular 

receptor—angiotensin-converting enzyme 2 

(ACE2) expression by coronavirus may facilitate 

2019-nCoV infection. BioRxiv. 2020. 

20. . Edagawa S, Kobayashi F, Kodama F, Takada M, 

Itagaki Y, Kodate A, et al. Epidemiological features 

after emergency declaration in Hokkaido and report 

of 15 cases of COVID-19 including 3 cases 

requiring mechanical ventilation. Global Health & 

Medicine. 2020. 

21. Guo W, Li M, Dong Y, Zhou H, Zhang Z, Tian C, 

et al. Diabetes is a risk factor for the progression 

and prognosis of COVID‐19. Diabetes/metabolism 

research and reviews. 2020;36(7):e3319. 

22. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. 

Clinical course and risk factors for mortality of 

adult inpatients with COVID-19 in Wuhan, China: 

a retrospective cohort study. The lancet. 2020 

;395(10229):1054-62. 

23. Mirjalili H, Dastgheib SA, Shaker SH, Bahrami R, 

Mazaheri M, Sadr-Bafghi SM, et al. Proportion and 

mortality of Iranian diabetes mellitus, chronic 

kidney disease, hypertension and cardiovascular 

disease patients with COVID-19: a meta-analysis. 

Journal of Diabetes & Metabolic Disorders. 

2021;20(1):905-17. 

24. Ambrosino I, Barbagelata E, Ortona E, Ruggieri A, 

Massiah G, Giannico OV, et al. Gender differences 

in patients with COVID-19: a narrative review. 

Monaldi Archives for Chest Disease. 2020;90(2). 

25. Li J, Huang DQ, Zou B, Yang H, Hui WZ, Rui F, et 

al. Epidemiology of COVID‐19: A systematic 

review and meta‐analysis of clinical characteristics, 

risk factors, and outcomes. Journal of medical 

virology. 2021;93(3):1449-58. 

26. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, 

Wang B, Xiang H, Cheng Z, Xiong Y, Zhao Y. 

Clinical characteristics of 138 hospitalized patients 

with 2019 novel coronavirus–infected pneumonia 

in Wuhan, China. Jama. 2020;323(11):1061-9. 

27. Shi S, Qin M, Shen B, Cai Y, Liu T, Yang F, et al. 

Association of cardiac injury with mortality in 

hospitalized patients with COVID-19 in Wuhan, 

China. JAMA cardiology. 2020;5(7):802-10. 

28. Zhang JJ, Dong X, Cao YY, Yuan YD, Yang YB, 

Yan YQ, et al. Clinical characteristics of 140 

patients infected with SARS‐CoV‐2 in Wuhan, 

China. Allergy. 2020;75(7):1730-41. 

29. Liang Y, Wang ML, Chien CS, Yarmishyn AA, 

Yang YP, Lai WY, et al. Highlight of immune 

pathogenic response and hematopathologic effect in 

SARS-CoV, MERS-CoV, and SARS-Cov-2 

infection. Frontiers in immunology. 2020;11:1022. 

30. Elemam NM, Hannawi H, Al Salmi I, Naeem KB, 

Alokaily F, Hannawi S. Diabetes mellitus as a 

comorbidity in COVID-19 infection in the United 

Arab Emirates. Saudi Medical Journal. 

2021;42(2):170. 

31. Zou X, Li S, Fang M, Hu M, Bian Y, Ling J, et al. 

Acute physiology and chronic health evaluation II 

score as a predictor of hospital mortality in patients 

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

4i
3.

10
73

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
22

-1
0-

10
 ]

 

                               6 / 7

http://dx.doi.org/10.18502/ijdo.v14i3.10739
https://ijdo.ssu.ac.ir/article-1-726-en.html


Comorbidity of Diabetes & Covid-19 

 

IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 14, NUMBER 3, AUTUMNE 2022 144 

 

 

of coronavirus disease 2019. Critical care medicine. 

2020 ;48(8):e657. 

32. Moftakhar L, Moftakhar P, Piraee E, Ghaem H, 

Valipour A, Azarbakhsh H. Epidemiological 

characteristics and outcomes of COVID-19 in 

diabetic versus non-diabetic patients. International 

journal of diabetes in developing countries. 

2021;41(3):383-8. 

33. Soliman A, Nair AP, Al Masalamani MS, De 

Sanctis V, Khattab MA, Alsaud AE, et al. 

Prevalence, clinical manifestations, and 

biochemical data of type 2 diabetes mellitus versus 

nondiabetic symptomatic patients with COVID-19: 

A comparative study. Acta Bio Medica: Atenei 

Parmensis. 2020;91(3):e2020010. 

34. Akbariqomi M, Hosseini MS, Rashidiani J, 

Sedighian H, Biganeh H, Heidari R, et al. Clinical 

characteristics and outcome of hospitalized 

COVID-19 patients with diabetes: A single-center, 

retrospective study in Iran. Diabetes research and 

clinical practice. 2020;169:108467. 

35. Chen Y, Chen J, Gong X, Rong X, Ye D, Jin Y, et 

al. Clinical characteristics and outcomes of type 2 

diabetes patients infected with COVID-19: a 

retrospective study. Engineering. 2020;6(10):1170-

7. 

36. Kumar A, Arora A, Sharma P, Anikhindi SA, 

Bansal N, Singla V, et al. Is diabetes mellitus 

associated with mortality and severity of COVID-

19? A meta-analysis. Diabetes & Metabolic 

Syndrome: Clinical Research & Reviews. 

2020;14(4):535-45. 

 
  

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

4i
3.

10
73

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
22

-1
0-

10
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

http://dx.doi.org/10.18502/ijdo.v14i3.10739
https://ijdo.ssu.ac.ir/article-1-726-en.html
http://www.tcpdf.org

