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COVID-19 and diabetes: a deadly duo?

ABSTRACT
Introduction: Among the patients with severe or fatal COVID-19 a high prevalence of comorbidities is 

noted, diabetes being one of them. The objective of the study was to analyse the relation of COVID-19 

and diabetes in respect of their influence on hospitalization’s length and outcome.

Materials and methods: The data acquired from the database of Antoni Jurasz University Hospital No. 

1 in Bydgoszcz were analysed. The analysis included 1,051 adult COVID-19 positive patients that were 

hospitalized between March 14, 2020, and April 12, 2021. The collected data included a history of diabe-

tes with differentiation between type 1 and type 2, hospitalization outcome (discharge or death), length 

of hospital stay.

Results: The prevalence of diabetes in the study group was determined to be 2.09% and 10.18% for 

diabetes type 1 and 2, respectively, totalling 12.27% (n = 129). Most of the patients (87.54%) have been 

discharged while 12.46% have died. The diabetic patients accounted for 11.63% of the discharges and 

16.79% of deaths. The mortality rates in the group of insulin-dependent diabetes were the highest, namely 

27.27% vs. 12.15% in the reaming study population (p = 0.0720). Hospitalization’s length did not differ 

according to diabetes occurrence as on average it amounted to 15.90 days in diabetic patients and 14.44 

days in non-diabetic ones.

Conclusions: COVID-19 and type 1 diabetes may constitute a deadly duo. Further studies that include 

patients with insulin-dependent diabetes are needed to better understand the impact of diabetes and 

COVID-19 on mortality and hospitalization’s length.
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Introduction

Nowadays, in the era of coronavirus disease 
2019 (COVID-19) global scientific efforts are centred 
around fighting and understanding the pandemic. 
More and more research are focused on the impact of 
concomitant diseases on the outcome and the course 
of the infection caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). The influence 
of comorbidities on the severity of COVID-19 cannot be 
overstated. Among the patients presenting with severe 
illness and those who died due to the SARS-CoV-2 in-
fection a high prevalence of concomitant diseases is 
noted, diabetes being one of them [1].

With a global prevalence of 463 million, diabetes is 
one of the most common chronic conditions worldwide 
[2]. Hence the diabetic population represents a large 
vulnerable group of COVID-19 positive patients. Diabe-
tes, especially the most common non-insulin-dependent 
variant, diabetes type 2, is perceived as a risk factor 
for a poor outcome in patients with COVID-19 [3]. The 
proposed reasons for worse prognosis in diabetic 
patients include but are not limited to their specific 
characteristics, namely age, sex, and ethnicity, as well 
as other comorbid conditions including hypertension 
and obesity [1]. On that account, whether diabetes itself 
contributes to the infection remains controversial [4]. 
Nevertheless, possible pathophysiological mechanisms 
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Figure 1. A flowchart of patients included in the analysis

are being proposed including immune response impair-
ment [5]. The role of angiotensin-converting enzyme 
2 is also being discussed [6]. The pro-coagulative and 
pro-inflammatory state exhibited by diabetic patients 
may be another reason for poor clinical outcome in this 
population [1]. However, the exact mechanisms are yet 
to be confirmed.

The matter of SARS-CoV-2 infection with concomi-
tant diabetes still requires better understanding and in-
tensive research to determine whether this combination 
constitutes a deadly duo. This paper aimed to analyse 
the relation of COVID-19 and diabetes, considering 
diabetes types 1 and 2, in respect of their influence 
on hospitalization’s length and outcome with special 
regard to the issue of mortality. Prevalence of diabetes 
in COVID-19 positive patients was another objective 
of the study.

Materials and methods

The data acquired from the database of Antoni Ju-
rasz University Hospital No. 1. in Bydgoszcz were anal-
ysed. The analysis included 1,051 adult COVID-19 pos-
itive patients that were hospitalized between March 14, 
2020, and April 12, 2021. Patients who were still in the 
hospital at the time of data acquisition (April 12, 2021) 
were not included in the analysis. Patients under the 
age of 18 or unknown age, as well as those admitted 
to the hospital only for emergency medical aid were 
also excluded. A flowchart of the study is presented in 
Figure 1. The collected data included:

 — history of diabetes defined by the 10th revision of the 
International Classification of Diseases (ICD-10) as in-
sulin-dependent or type 1 diabetes mellitus (E10) and 
non-insulin-dependent or type 2 diabetes mellitus (E11);
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Figure 2. A comparison of diabetes occurrence in the study population between the years 2020 and 2021

Table 1. Hospitalization outcome according to the presence of diabetes and its types

Discharge 
(n = 920)

Death 
(n = 131)

p

Insulin-dependent diabetes (E10) n 16 n 6 0.0720

% 1.74% % 4.58%

Non-insulin-dependent diabetes (E11) n 91 n 16 0.4279

% 9.89% % 12.21%

Diabetes (E10 + E11) n 107 n 22 0.1053

% 11.63% % 16.79%

 — hospitalization outcome: discharge or death;
 — length of hospital stay.

The statistical analysis was carried out using the 
Statistica 13.0 package (TIBCO Software Inc, California, 
USA). Continuous variables were presented as means 
with standard deviations and medians with interquar-
tile ranges. The Shapiro-Wilk test demonstrated the 
non-normal distribution of the investigated data. There-
fore, for comparison of continuous variables between 
subgroups nonparametric Mann-Whitney unpaired 
rank-sum test was used. Categorical variables were 
expressed as the number and the percentage. Categor-
ical variables were compared using the c2 test. Results 
were considered significant at p < 0.05.

Results

Of the 1,051 patients included in the analysis, 
22 (2.09%) had insulin-dependent diabetes (E10) and 
107 (10.18%) had non-insulin-dependent diabetes (E11), 

totaling to 129 (12.27%) cases of diabetes (E10 + E11) in 
the study population (Fig. 1). The comparison of 2020 and 
2021 periods regarding the occurrence of diabetes did 
not yield statistically significant differences (p = 0.2242), 
meaning the prevalence of diabetes did not differ be-
tween the patients hospitalized in 2020 (n = 517) and 
2021 (n = 534) as it was found to be 11.03% and 13.48%, 
respectively. In a separate analysis of insulin-dependent 
and non-insulin-dependent subgroups, statistically signifi-
cant differences were not found either. The comparison of 
diabetes occurrence in 2020 and 2021 among the study 
population is presented in Figure 2.

An analysis of the hospitalization outcome in 
COVID-19 positive patients indicated that 920 (87.54%) 
of the patients have been discharged and 131 (12.46%) 
have died. The data were evaluated regarding diabetes 
type subgroups as shown in Table 1. In the case of in-
sulin-dependent diabetes (E10) a pronounced, yet not 
deemed statistically significant, difference in its outcome 
contribution was noted as it constituted 4.58% of deaths 
and only 1.74% of discharges.
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Figure 3. Mortality rates according to the presence of diabetes and its types

Table 2. Length of hospital stay according to the presence of diabetes and its types

Length of hospital stay [days] p

n Mean SD Median Q1 Q3

Insulin-dependent diabetes (E10)

No 904 14.63 25.22 11.50 5.00 16.00 0.9481

Yes 16 13.31 10.73 12.00 9.50 16.00

Non-insulin-dependent diabetes (E11)

No 829 14.42 23.77 11.00 5.00 16.00 0.2937

Yes 91 16.35 34.63 12.00 7.00 16.00

Diabetes (E10 + E11)

No 813 14.44 23.96 11.00 5.00 16.00 0.3151

Yes 107 15.90 32.18 12.00 7.00 16.00

A more detailed analysis of hospitalizations that 
ended in patient’s death (n = 131) was performed to 
determine the mortality rates according to the presence 
of diabetes, which are shown in Figure 3. The mortality 
rates in the group of insulin-dependent diabetes (E10) 
patients were found to be the highest among all the 
analysed subgroups, namely 27.27% vs. 12.15% in the 
reaming study population (p = 0.0720).

The data on the length of hospital stay were acquired 
and analysed for the patients whose hospitalization 
ended in discharge (n = 920) as presented in Table 
2. The average length of hospitalization for patients with 
any type of diabetes was determined to be 15.90 days 
vs. 14.44 days for the COVID-19 positive patients with-
out diabetes (p = 0.3151). Considering specific types of 
diabetes separately, the patients with insulin-dependent 

and non-insulin-dependent diabetes on average stayed 
in the hospital for 13.31 and 16.35 days, respectively. No 
statistically significant differences were found between 
the groups and subgroups of patients with diabetes and 
the rest of the study population without it.

Discussion

The present study constitutes a much-need-
ed attempt at analysing the relationship between 
COVID-19 and diabetes regarding hospitalization’s 
length and outcome. The inclusion of type 1 diabetes 
patients into this analysis was found to be one of its 
strong points since most currently available studies only 
relate to type 2 diabetes. Other distinguishing features of 
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the present study in the context of available publications 
include a longer analysis period and a relatively large 
number of patients for a single centre study.

The prevalence of diabetes among patients with 
COVID-19 has been analysed in several mostly single 
centre studies. Seiglie et al. [3] found that in March-April 
2020 period at the Massachusetts General Hospital 
178 out of 450 (39.6%) COVID-19 patients had diabe-
tes. It is noted that most of the diabetic patients had type 
2 diabetes, with only two cases of type 1 diabetes. A one-
month-long study (February 26, 2020, to March 26, 
2020) conducted by Akbariqomi et al. [7] in a hospital 
in Iran found that 1 in 4 COVID-19 patients had diabetes 
(148 of 595; 24.9%). In a study by Vargas-Vázquez et 
al. [8] based in a Mexican COVID-19 centre during the 
March-July period of 2020, 50.2% of patients had type 
2 diabetes (159 out of 317), with more than one-third 
of them being previously undiagnosed. However, such 
a high rate may have been a result of strict patient in-
clusion criteria as 600 patients were excluded due to 
e.g., lack of HbA1c measurement on admission. On the 
other hand, Wang et al. [9] determined the prevalence 
of diabetes to be 1.7% as it was present in 126 out of 
7,283 severe or critically ill COVID-19 positive patients 
in Wuhan hospitals as of February 25, 2020. Similarly, 
a low occurrence was reported by You et al. [10] in 
a study based on the National Health Insurance Service 
database in Korea in which between January and March 
of 2020 out of 5,473 analysed patients 495 (9.04%) had 
type 2 diabetes. A wide variance in diabetes prevalence 
among COVID-19 patients presented in the aforemen-
tioned publications and the present paper could be a re-
flection of diverse populations from different geographic 
locations as well as the exclusion and inclusion criteria 
chosen for each of the studies. Notably, most of the 
available analyses either do not differentiate diabetes 
type or only consider type 2 diabetes.

This study results suggest that in the case of con-
comitant type 1 diabetes, COVID-19 positive patients 
may demonstrate higher mortality rates. The relation of 
SARS-CoV-2 infection and diabetes is currently being 
extensively researched with several studies aiming to 
establish the mortality rates in COVID-19 patients with 
diabetes versus those without. You et al. [10] deter-
mined the above-mentioned rates to be 5.7% and 1.1% 
(p < 0.0001), respectively, with type 2 diabetes patients 
presenting with poorer clinical outcomes e.g., higher 
incidence of pneumonia. In a study by Seiglie et al. 
[3] the diabetic group was characterized by a higher 
proportion of mechanical ventilation and admissions 
to the intensive care unit. The mortality rates among 
diabetic COVID-19 patients at 14 days were determined 
to be 15.9% vs. 7.9% (p = 0.009) in non-diabetic pa-
tients. Based on those results diabetes has been hailed 
as a risk factor for poor early outcome in COVID-19 pa-

tients. A longer observation period of 30 days yielded 
comparable results and conclusions since the mortality 
was significantly higher in patients with type 2 diabetes 
than in the group without (13.6% vs 8.7%; p < 0.001) as 
reported by Sonmez et al. [11]. Moreover, pre-diabetes 
and undiagnosed type 2 diabetes were also found to 
be risk factors for severe SARS-CoV-2 infection [8].

The aforementioned studies pertain to either dia-
betes in general or type 2 diabetes only. The data on 
type 1 diabetes specifically are far more limited. A UK 
nationwide study by Ruan et al. [12], which aimed 
to assess the clinical characteristics and risk factors 
of adults with both COVID-19 and type 1 diabetes, 
reported 53 deaths among 194 analysed patients, con-
stituting a mortality rate of 27.32%. This result is very 
much consistent with the rate of 27.27% determined in 
this study. Yet, in this analysis, the diabetic group was 
not compared to a non-diabetic one. Two separate 
whole-population studies, one conducted in Scotland 
[13], one in England [14], found that both diabetes type 
1 and 2, when adjusted for characteristics such as age, 
were independently associated with increased risk of 
fatal COVID-19 compared to the non-diabetic population 
(Scotland: OR = 2.396 in type 1, OR = 1.369 in type 
2; England: OR = 3.51 in type 1, OR = 2.03 in type 2). 
Interestingly, the multicentre French CORONADO study 
[15] reported that the primary outcome of tracheal in-
tubation for mechanical ventilation and/or death within 
7 days of admission was not affected by diabetes type, 
meaning there were no differences between diabetes 
types 1 and 2 in respect of COVID-19 outcome. How-
ever, out of 1,317 participants, the study included only 
39 patients with insulin-dependent diabetes.

According to these results, the length of hospi-
talization was not affected by the presence of dia-
betes. Contrastingly, in a nationwide study based 
on the Turkish Ministry of Health database, Sonmez 
et al. [11] reported a significantly higher rate of pro-
longed hospitalization, defined as a hospital stay of 
more than 8 days, among 9,213 patients with type 
2 diabetes. The median length of hospital stay in the 
entire study population of 18,426 patients hospital-
ized for COVID-19 was 8 days. However, the patients 
with type 1 diabetes were excluded from this analy-
sis. Several single centre studies are consistent with 
those results. Al-Salameh et al. [16] found the median 
length of stay to be longer in the case of COVID-19 pa-
tients with diabetes (17.1 ± 11.7 days) than in those 
without (13.5 ± 9.1 days). In this study the group 
of diabetic patients composed of type 2 diabetes 
in 96.5%. Alkundi et al. [17] reported comparable 
results with the length of hospitalization of diabetic 
and non-diabetic COVID-19 patients of 14.4 ± 9.6 and 
9.8 ± 17.1 days, respectively. Here the structure of the 
study population regarding the type of diabetes was 
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similar to the one presented in this study as 12.65% 
of diabetic patients had type 1 diabetes. Most avail-
able publications report a significantly longer time of 
a hospital stay among diabetic versus non-diabetic 
COVID-19 patients.

Some of the limitations of this study include not 
considering other comorbidities and patients’ character-
istics such as age that could have impacted the length 
of hospital stay and its outcome.

Conclusions

 — COVID-19 and type 1 diabetes may constitute 
a deadly duo characterized by higher mortality rates 
than in the non-diabetic population.

 — Further studies that include patients with type 
1 diabetes are needed to better understand the 
impact of diabetes and COVID-19 on mortality and 
hospitalization’s length.
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