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ABSTRACT
Aims: To identify possible risk factors of hospitalisation in patients with diabetes (DM) and 2019 novel coronavirus disease (COVID-19), to establish the 
prevalence of DM among infected patients and that of DM in patients requiring hospitalisation. 

Research design and methods: Between March-May 2020, 1202 consecutive subjects in the healthcare area of Santiago de Compostela and Barbanza 
(Galicia, Spain) were diagnosed with COVID- 19, among whom 136 patients with DM were identified. Demographic data, DM characteristics and compli-
cations during hospitalisation were collected and analysed. 

Results: The prevalence of DM among COVID-19 infected subjects was 11.3%. This ascended to 21.7% in inpatients, while only 8.1% of outpatients 
had DM (p<0.0001). 

Higher levels of glycated haemoglobin significantly increased the risk of hospitalisation (OR: 1.57; 95% CI: 1.03-2.41, p=0.037), with small differences 
making the difference between inpatients and outpatients (7.3 ± 1.3% vs 6.8 ± 0.9% [56 ± 14 vs 51 ± 10 mmol/mol], respectively, p=0.009). Obesity 
(BMI ≥ 30 kg/m2) was the only comorbidity associated to hospitalization (OR: 2.94; 95% CI: 1.17-7.30, p=0.021). There were no differences in the type 
and duration of DM, the type of glucose-lowering drugs, or in the presence of micro/macrovascular complications. 

Conclusion: DM does not increase the risk of suffering from COVID-19, but it can worsen the outcome, raising the hospitalisation rate. Thus, obesity and 
worse chronic glycaemic control, even with small variations, are independent and determining factors for severe forms which require hospitalisation.

Keywords: COVID-19, SARS-CoV-2, diabetes, hospitalisation. 

INTRODUCTION
In December 2019 a new coronavirus (SARS-CoV-2), causing 
a severe acute respiratory syndrome (COVID-19), emerged 
in China and rapidly spread around the world1. Thus, on 11 
March 2020 the World Health Organization declared COVID-19 
a global pandemic. It is characterized by fever, cough, fatigue 
and shortness of breath, and while most patients have mild 
symptoms2, the disease can also cause pneumonia and multi-
ple organ dysfunction syndrome, with a fatality rate of 1-5%3,4.

It has been shown that hospitalised patients with COVID-19 
have some type of comorbidity in 20-51% of the cases5,6 
which has also been correlated with poorer clinical out-
comes7. Diabetes mellitus (DM) is considered to be one of 
the most commonly associated comorbidities. Although DM 
generally confers an increased risk for infection, these are 
mainly fungal and bacterial and, therefore, several studies 
have shown that the prevalence of diabetes in patients with 
COVID-19 is similar to the general population7,8. However, a 
higher prevalence of diabetes is seen in patients with severe 
COVID-199, with these subjects presenting higher rates of 
hospitalisation10, higher rates of admission to intensive care 
unit (ICU) and increased risk of the use of invasive ventilation 
or death11. This fact could be explained in part due to con-
comitant factors associated to DM. Thus, the prevalence of 
diabetes increases with age, which is itself a risk factor for 
severe clinical course9. On the other hand, patients with DM 

usually present a greater prevalence of other comorbidities, 
such as hypertension, obesity, cardiovascular disease and 
cerebrovascular disease12, making it unclear whether DM is 
an independent predictor for severity in COVID-19.

Furthermore, it appears that there are other mechanisms 
which contribute to the risk of severe COVID-19 in patients 
with DM. One of the proposed hypotheses is the expression 
of angiotensin-converting enzyme 2 (ACE2), which seems 
to be increased in subjects with DM and may be a site of 
attachment of the virus. Furin is another molecule involved 
in viral entry and its expression could also be increased. On 
the other hand, it is also known that in patients with DM the 
immune response is impaired, which could cause an exac-
erbated inflammatory response13. 

Regarding the characteristics of DM and its relation with the 
severity of the disease, poor glycaemic control upon hospital 
admission and during the hospital stay has shown to be a 
risk factor of worse outcomes in patients with COVID-199. 
However, while in some studies a higher level of glycated 
haemoglobin (HbA1c) was related with worse prognosis14, 
this has not been confirmed in other series15. In addition, 
to date, there are also limited data on the type and dura-
tion of diabetes and the effect of glucose-lowering drugs 
on the course of the disease. Thus, although studies about 
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learned about the characteristics of patients with COVID-19 
and DM, the risk factors for hospitalisation and severe clini-
cal course, including antihyperglycaemic treatment. 

The aim of this study was to describe a series of patients 
with COVID-19 and DM, exploring the differences between 
inpatients and outpatients to identify those at higher risk of 
developing severe forms of COVID-19 which require hospital 
admission, as well as to describe the clinical course of hos-
pitalised patients, therefore contributing to the understand-
ing of the relation between DM and COVID-19.

RESEARCH DESIGN AND METHODS
Study design
This is a retrospective cross-sectional study performed in the 
healthcare area of Santiago de Compostela and Barbanza 
(Galicia, Spain), with a total population of 446,798 patients16. 

The data from the medical records of patients with COVID-19 
and DM in our healthcare area between March and May 
2020 were evaluated. Patients were included in our study 
when both conditions, DM and infection by SARS-CoV-2 
confirmed by microbiological analysis with positive Poly-
merase Chain Reaction (PCR), were present. Patients with a 
positive IgM result in a rapid serology test but with negative 
PCR (suspicion of false positive) were excluded. The hospi-
tal’s Ethics and Clinical Research Committee approved the 
study protocol, and patient anonymity was preserved.

The primary objective was to describe a series of patients 
with COVID-19 and DM and explore the differences between 
inpatients and outpatients, in order to detect high-risk fac-
tors for hospital admission. Secondary objectives included 
establishing the global prevalence of DM among subjects 
infected with SARS-CoV-2 in our healthcare area, compar-
ing demographic parameters and hospitalisation rate among 
patients with COVID-19 and DM vs. non-DM population, and 
finally to analyse the evolution of COVID-19 throughout hos-
pital stay in the subgroup of inpatients with DM. 

Data collection
Study parameters included baseline demographic variables 
and DM characteristics (age, sex, comorbidities, type and 
duration of DM, presence of macro and microvascular com-
plications, use of glucose-lowering drugs and current met-
abolic control measured as the most recent HbA1c value, 
prior to admission in the case of hospitalised subjects). In the 
subgroup of patients who required hospitalisation, the length 
of stay, the development of complications during hospital 
stay and the severity of the respiratory infection (presence 
or absence of respiratory failure and pneumonia) were also 
evaluated. In addition, the need for admission to an intensive 
care unit and percentage of deaths were recorded. 

Statistical analysis
All statistical analyses were performed with the SPSS 22.0 
program (Chicago, Illinois; USA). Data are expressed as 

mean and standard deviation or median and interquartile 
range (IR) for quantitative variables. Categorical variables are 
expressed as numbers and percentages. The hypothesis of a 
normal distribution was verified by the Kolmogorov-Smirnov 
test. The T-test was used to compare a quantitative variable 
in two groups. The χ2 test was used to compare qualitative 
variables. Predictors of hospital admission in patients with 
DM and COVID-19 were analysed, for which a multivariate 
analysis was carried out using a binary logistic regression 
model. The level of significance was set at p < 0.05. 

RESULTS
Between March and May 2020, a total of 1202 patients were 
diagnosed with COVID-19 in our healthcare area. The demo-
graphic data and information regarding the type of health 
care required by these patients are summarized in Figure 1. 

Thus, the demographic profile of the inpatient was an elder-
ly male, while outpatients were predominantly females who 
were more than a decade younger than hospitalised patients 
(mean age 65.1 years-old for inpatients vs. 53.6 years-old 
for outpatients, p < 0.0001; 54.6% male inpatients vs. 
39.5% male outpatients; p < 0.0001). 

Of the total number of COVID-19 positive patients, 136 sub-
jects with DM were identified, constituting our study popu-
lation. Therefore, the prevalence of DM among COVID-19 
infected patients was 11.3%. The presence of DM also dif-
fered between hospitalised patients and outpatients. Thus, 
the prevalence of DM ascended to 21.7% in inpatients, while 
only 8.1% of outpatients were had DM (p < 0.0001). 

In comparison with the non-DM population, COVID-19 in-
fected patients with DM exhibited several particularities. First 
of all, gender distribution differences were evident, with a 
greater prevalence of males in the DM group with respect to 
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Figure 1. Demographics of the COVID-19  
population in our healthcare area.

HEALTHCARE AREA OF SANTIAGO DE 
COMPOSTELA 

TOTAL COVID-19 POPULATION: n = 1202 
42.8% males;   56.2 ± 19.2 years of age 

HOSPITALISED 
23.8% (n = 286)  

54.6% males 
65.1 ± 16.5 years of age 

DM 
11.3% (n = 136) 

STUDY 
POPULATION 

OUTPATIENTS  
76.2% (n = 916) 

39.5% males 
53.6 ± 19.2 years of age 

DM: diabetes mellitus. 
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the non-DM group (59.9% vs. 40.4%; p < 0.0001). Mean 
age was also higher than in the non-diabetic group, being 
71.6 ± 11.8 years of age for DM patients and 54.1 ± 19.1 
years of age for non-DM patients (p < 0.001). In addition, 
the hospitalisation rate was higher among patients with DM 
compared to non-DM subjects (45.3% vs. 21.0%, respec-
tively; p < 0.0001). 

The comparison of baseline demographic parameters, 
characteristics, micro and macrovascular complications, 
comorbidities and treatment of DM between inpatients and 
outpatients are described in Table 1. The percentage of ad-
mitted males was significantly higher, yet no differences 
were observed in terms of age. There were also no differ-
ences in the type and duration of DM or in the type of glu-
cose-lowering drugs used. Patients with DM who required 
admission did not present a greater number of micro or 
macrovascular complications, and in terms of associated 
comorbidities, only obesity constituted a differentiating el-
ement in both groups (64.5% of inpatients, and 41.9% of 
outpatients, p = 0.043).

In the multivariate analysis, in addition to obesity (body mass 
index ≥ 30 kg/m2), a worse metabolic control prior to admis-
sion was also a risk factor associated with higher levels of 
hospitalisation in patients with DM (Table 2). In fact, small 
differences in HbA1c have made the difference between in-
patients and outpatients (7.3 ± 1.3% vs 6.8 ± 0.9% [56 ± 
14 vs 51 ± 10 mmol/mol], respectively, p = 0.009).

Regarding the evolution of inpatients, the median hospital 
stay for subjects with COVID-19 and DM was 13 days and 
the range was 97 days (between 3 and 100). The compli-
cations and outcomes of these patients during their hospi-
talisation are summarized in Table 3. Twenty-three subjects 
(37.1%) experienced hyperglycaemic decompensation and 
11 (17.7%) required intensive care.

DISCUSSION
The present study has shed light on the differences between 
hospitalised patients and outpatients with DM and COVID-19, 
identifying several risk factors that can lead to hospital ad-
mission in these subjects. A worse metabolic control of DM 
places COVID-19 patients at high-risk of severe disease, 
leading to hospitalisation and eventual complications. In fact, 
in our study we could observe that even small differences in 
HbA1c seem to matter. 

However, despite this association between DM and worse out-
comes in COVID-19 patients, the susceptibility to SARS-CoV-2 
infection may not be higher in these subjects. A meta-analy-
sis of 12 studies collecting data from 2108 Chinese patients 
with COVID-19 reported a prevalence of DM of 10.3%8, which 
was similar to the nationwide prevalence of 10.9% reported in 
201317. In our study, the prevalence of DM among COVID-19 
infected subjects was 11.3%, which is, therefore, in con-
cordance with the prevalence estimated in other series and 
slightly lower than the 2012 estimate in Spain18.
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Table 1. Baseline characteristics of patients  
with COVID-19 infection and DM.

DM and COVID population 
(n=136)

Inpatients 
(n=62)

Outpatients 
(n=74)

p value

Gender (% male) 69.4% 52.7% *0.048

Age (years) 70.0 ± 10.6 73.0 ± 12.6 0.141

Type of DM: n (%)

- Type 1

- Type 2

- Steroid-induced

- NODAT 

- Pancreatopathy

- Unknown

1 (1.6%)

55 (88.7%)

3 (4.8%)

2 (3.2%)

1 (1.6%)

0

1 (1.4%)

72 (97.3%)

0

0

0

1 (1.4%)

0.115

Duration of DM (years) 9.1 ± 8.5 10.1 ± 8.0 0.503

Metabolic control (HbA1c) 7.3 ± 1.3%

(56 ± 14 
mmol/mol)

6.8 ± 0.9%

(51 ± 10 
mmol/mol)

*0.009

DM treatment: n (%)

- Insulin

- Metformin

- DPP-4 inhibitors

- SGLT2 inhibitors

- GLP-1 receptor agonists

- Sulphonylureas

- Pioglitazone

- Repaglinide

- Acarbose

20 (32.3%)

36 (58.1%)

17 (27.4%)

8 (12.9%)

2 (3.2%)

5 (8.1%)

0

2 (3.2%)

0

16 (21.6%)

49 (66.2%)

25 (33.8%)

13 (17.6%)

1 (1.4%)

7 (9.5%)

0

4 (5.4%)

0

0.161

0.345

0.465

0.433

0.591

0.756

------

0.687

-------

Complications: n (%)

- Retinopathy

- Nephropathy

- Neuropathy

- Ischemic cardiopathy

- Stroke

- Peripheral arteriopathy

6 (9.7%)

13 (21.0%)

6 (9.7%)

12 (19.4%)

2 (3.2%)

6 (9.7%)

10 (13.5%)

12 (16.2%)

2 (2.7%)

10 (13.5%)

7 (9.5%)

7 (9.5%)

0.404

0.576

0.145

0.394

0.176

0.993

Comorbidities: n (%)

- Hypertension

- Dyslipidemia

- Obesity

- Sleep apnea

42 (67.7%)

49 (79.0%)

40 (64.5%)

5 (8.1%)

54 (73.0%)

54 (73.0%)

31 (41.9%)

5 (6.8%)

0.505

0.412

*0.043

0.788

Tobacco use: n (%)

- Current smoker

- Former smoker

- Non-smoker

- No data

2 (3.2%)

20 (32.3%)

38 (61.3%)

2 (3.2%)

3 (4.1%)

9 (12.2%)

60 (81.1%)

2 (2.7%)

*0.015

* p < 0.05

DM: diabetes mellitus; NODAT: new onset diabetes after transplantation; HbA1c: glycated 
haemoglobin; DPP-4: dipeptidyl peptidase-4; SGLT2: sodium-glucose co-transporter-2; GLP-

1: glucagon-like peptide-1.
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When it comes to determining the prevalence of DM in 
COVID-19 patients requiring hospitalisation, the results are 
diverse. While in an Italian study conducted among 146 hos-
pitalised patients with confirmed SARS-CoV-2 infection, the 
prevalence of DM was only 8.9% (mean age 65.3 years)8, 
in a Chinese study conducted among 174 hospitalised pa-
tients with COVID-19 (median age 59 years) the prevalence 
of DM was 21.2%19, which goes in the same direction as 
our study, where the prevalence of DM ascended to 21.7% 
in inpatients. 

Thus, DM may not increase the risk of SARS-CoV-2 infec-
tion, but it can worsen the outcome, raising the hospital-
isation rate, as we have observed, as well as the need for 
intensive care20. It is important to note that DM and uncon-
trolled glycaemia have already been reported as significant 
predictors of severity in patients infected with different virus-
es, including the Pandemic Influenza A (H1N1), Severe Acute 
Respiratory Syndrome (SARS) coronavirus and Middle East 
Respiratory Syndrome-related coronavirus (MERS-CoV)21-23. 
In fact, the presence of DM tripled the risk of hospitalization 
during the H1N1 infection outbreak in 200924. Thus, it is not 
surprising that something similar occurs with SARS-CoV-2.

There are several studies reporting data comparing dis-
ease severity between COVID-19 patients with and without 
DM19,25-27. However, to date, there are limited data on the type 
and duration of DM, the effect of glucose-lowering drugs or 
chronic glycaemic control prior to admission. In this sense, 
in a recent multicenter analysis of 7337 cases of COVID-19 
including 952 patients with pre-existing type 2 DM, it was 
found that those with well-controlled blood glucose regu-
lation fared much better than those with poorly controlled 
blood glucose (upper limit > 10 mmol/L). In fact, a 0.8% 
(8 mmol/mol) difference in HbA1c made a marked differ-
ence in COVID-related outcomes14. In our study we confirm 
these findings, providing evidence of the association of the 
HbA1c value with the course of COVID-19. Considering the 
high prevalence of other comorbidities (such as cardiovas-
cular disease, obesity and hypertension) in patients with DM, 
it remained unclear whether DM contributes independently 
to this increased risk of severity. However, according to our 
results, poor chronic glycaemic control may be an indepen-
dent predictor of hospitalisation in patients with SARS-CoV-2 
infection, and small differences in HbA1c may improve the 
outcomes. On the other hand, it is known that adiposity af-
fects both the adaptive and the innate immune system with 
the development of chronic systemic inflammation28. Con-
sidering that DM and obesity are triggers to a cytokine storm, 
the presence of COVID-19 infection would have a worse in-
flammatory effect on individuals with both DM and obesity, 
as we could observe with the higher hospitalisation rate in 
those patients with DM who presented a body mass index ≥ 
30 kg/m2. 

Finally, regarding glucose-lowering drugs, there is no con-
sistent data in the literature on their differential effects on 
patients with COVID-19. It has been shown that dipepti-
dyl peptidase-4 (DPP-4) is the primary receptor of MERS-
CoV23. Thus, the relationship of coronaviruses to this cellular 
type-II transmembrane protein has generated great inter-
est. Although ACE2 is recognized as the main receptor for 
SARS-CoV-2, a recent modelling study did not rule out its 
interaction with DPP429. However, at present, there is insuffi-
cient evidence either for or against the use of DPP-4 inhibi-
tors in patients with diabetes and COVID-1930-31. In addition, 
the glucagon-like peptide-1 receptor agonist liraglutide was 
shown to counteract the downregulating effect of DM on the 
pulmonary expression of ACE2 in rats without influencing 
glucose and insulin levels32. However, no differences among 
the type of glucose-lowering drug used, nor the type and 
duration of DM, were found in our study between admitted 
patients and outpatients. 

The main limitations of this study are its retrospective design 
and the lack of a comparative group to evaluate differenc-
es in hospital evolution between COVID-19 admitted pa-
tients with and without DM. However, our study has certain 
strengths, such as the size of our sample, which included all 
the patients in the healthcare area with COVID-19 and DM, 
thus avoiding the risk of inclusion bias. Also, we have de-

Table 2. Risk factors associated to hospitalization in patients with DM.

OR (95% CI) p value

Age 1.01 (0.90-1.05) 0.580

Gender (male) 0.69 (0.27-1.47) 0.435

Hypertension 0.70 (0.26-1.86) 0.470

Obesity 2.94 (1.17-7.30) *0.021

Ischemic cardiopathy 1.20 (0.30-4.06) 0.750

Stroke 0.40 (0.06-2.73) 0.350

Atherosclerosis 0.55 (0.12-2.50) 0.450

Sleep apnea 0.69 (0.13-3.55) 0.650

Smoker 1.74 (0.90-2.70) 0.110

HbA1c 1.57 (1.03-2.41) *0.037
* p < 0.05

OR: odds ratio; CI: confidence interval; HbA1c: glycated haemoglobin.

Table 3. Complications and outcomes of patients with DM and COVID-19 
during hospital stay.

Complication/Outcome n (%)

Pneumonia 36 (58.1%)

Respiratory insufficiency 19 (30.6%)

Hypoxemia 28 (45.2%)

Hyperglycaemic decompensation 23 (37.1%)

ICU hospitalization 11 (17.7%)

Other complications detected

- Acute kidney failure or exacerbated chronic 
kidney failure 

- Urinary tract infection

- Candidiasis

8 (12.9%) 

3 (4.8%)

3 (4.8%)

Death 1 (1.6%)
ICU: intensive care unit.
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DM regarding its management (as outpatients or inpatients), 
identifying certain factors which may increase the risk of ad-
mission in this population. 

In conclusion, patients with DM do not appear to be at in-
creased risk of contracting SARS-CoV-2 compared to the 
general population, but their worse chronic metabolic con-
trol is a determining and independent factor for developing 
severe forms of COVID-19 which require hospitalisation for 
more intensive treatment. In fact, even small differences in 
HbA1c seem to matter, making the difference between inpa-
tients and outpatients. In addition, while obesity was found to 
be a risk factor of hospitalisation in patients with DM, there 
was no relation with other comorbidities. Neither did the type 
and duration of DM and the type of glucose-lowering drugs 
used influence the risk of admission. Thus, this study pro-
vides relevant insights into the relation between the charac-
teristics of DM and COVID-19 severity, but there is still much 
to be learned and further studies in this regard are needed.
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