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Abstract 

Background : Diabetes melitus was related to  the  risk of increased morbidity and mortality in patients that 
infected with SARS-CoV-2 virus.  The treatment of COVID-19 patients were carried out with different treatment 
time intervals for each person. This is caused by a decrease in immune function in diabetes mellitus patients and 
is one of the factors that worsen the situation of COVID-19 patients. Some studies have found significant 
correlation between HbA1c level and COVID-19 progression or mortality since HbA1c reflects the average 
glycaemia over the preceding 2 to 3 months, whereas others have not. Methods : This study used a cross-sectional 
method with retrospective analytics design to determine the correlation between HbA1c level and length of stay 
of diabetes mellitus patient who are treated with COVID-19. This study used medical record files as the research 
instruments. Results : The results of this study indicate that the patient’s gender are equal between male and 
female. The majority of patients age are in the range of 41 – 60 years old. The majority of patient’s HbA1c level 
are ≥6,5%. The majority of patient’s blood glucose level are >180 mg/dL. The majority of patient’s length of stay 
are more than 21 days. The results of the multiple linear regression test showed that there is no correlation between 
the HbA1c level and the length of stay. Conclusion : This study shows that HbA1c is not related to the length of 
stay for patients  with diabetes mellitus who are hospitalized with COVID-19. 
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1. Introduction 

It is known that both the history of diabetes melitus and  hyperglycemia is closely related to  the  risk of 
increased morbidity and mortality in patients infected with the SARS-CoV-2 virus (Wallia et al., 2020).  
Data in Italy supports the idea that patients with diabetes mellitus are particularly susceptible to COVID-
19. In March  2020, 33.9% of patients who died from COVID-19 in Italy had diabetes mellitus as a 
comorbid (ECDC, 2020). COVID-19 patients are treated with different length for each individual in 
intensive care in hospitals. This is caused by a decrease in immune function in diabetes mellitus patients 
and is one of the factors that worsen the situation of COVID-19 patients. A previous study by Alkundi et 
al.  (2020) states that COVID-19 patients with diabetes mellitus stay in the hospital with an average stay 
of 5 days longer than the length of stay of patients without diabetes who are hospitalized. HbA1c was a 
reflection of the average glycaemia over the preceding 2 to 3 months. Although it was improves the 
prognosis of COVID-19 patients with hyperglycemia with an increased risk of poor outcome, 
significance of HbA1c level for the management of COVID-19 peoples remains unclear. Therefore, the 
initial aim of this study was tto determine the correlation between HbA1c level and hospitalized duration 
for COVID-19.  
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2. Methods 

2.1 Data Collecting 
A retrospective analytics study with a cross-sectional design. This study used medical record files 
of diabetes mellitus patient who are treated with COVID-19 at RSUD Dr. Soetomo Surabaya in June 
2020 – June 2021 as the research instruments. The minimum sample size of multiple linear 
regression test is 15 to 20 times of the total variables. There are 2 variable in this study, so the 
minimum sample is 40. 
 
a. Inclusion criteria  

1 Patients aged 21 years old and over 
2 Alive discharged patients 

 
b. Exclusion criteria 

1 Uncomplete data 
2 Pregnant patients 
3 Post-operation patients 

 
2.2 Data Analysis 

The correlation between HbA1c level with patient’s length of stay was analyzed using a multivariate 
analysis of the multiple linear regression test, sig. <0.05 was considered significant and calculated 
using SPSS Software version 24 (SPSS Inc., Chicago, IL, USA). All categorical data were presented 
in numbers and percentages. Meanwhile, continuous data were presented in mean ± standard 
deviation (SD). 
 

3. Result 

Table 1. Characteristics distribution of diabetes mellitus patient who are treated with COVID-19 

Variable Category Subject  
(n = 186) Mean ± SD Percentage 

Age (years old) 21 – 40 23 34,65 ± 3,94 12,4% 
 41 – 60 114 49,11 ± 4,64 61,3% 
 > 60 49 65,78 ± 5,1 26,3% 
Gender Male 93  50% 
 Female 93  50% 

 
Table 1 shows that the most subjects are at the age of 41 – 60 years old (61,3%). The youngest is 27 years 
old and the oldest is 80 years old. It also shows that the gender distribution of this study both are equal 
between male and female. 
 
Table 2. Distribution of HbA1c level of  diabetes mellitus patient who are treated with COVID-19 

HbA1c level (%) 
Subject 
(n=186) Percentage 

< 6,5 17 9,2% 
≥ 6,5 169 90,8% 

 
Table 2 shows that the most subjects are experience at ≥ 6,5% of HbA1c level (90,8%). 
 
Table 3. Distribution of glucose level of  diabetes mellitus patient who are treated with COVID-19 

Glucose level (mg/dL) Subject 
(n=186) Mean ± SD Persentase 

< 140 34 111,6 ± 19,69 18,3% 
140 – 180 26 163,1 ± 10,27 14,0% 
> 180 126 295,75 ± 83,37 67,7% 

518

www.ijrp.org

Fathimatuz Zahro / International Journal of Research Publications (IJRP.ORG)



 
Table 3 shows that the most subjects are experience at 180 mg/dL of glucose level (67,7%). 
 
 
Table 4. Distribution of subject’s length of stay 

Length of stay Subject 
(n=186) Mean ± SD Percentage 

< 7 days 5 4,8 ± 1,30 2,7% 
7 – 14 days 45 10,82 ± 2,15 24,2% 
15 – 21 days 66 17,48 ± 1,98 35,5% 
> 21 days 70 29,89 ± 10,42 37,6% 

 
Table 4 shows that the most subjects were stay in hospital for more than 21 days (37,6%).  
 
 
Table 5. Correlation test between HbA1c level and length of stay of diabetes mellitus patient who are 
treated with COVID-19 

Model F Sig. 

1 Regression 0,183 0,908b 

Residual   

Total   
 

Table 5 shows the results of the multiple linear regression test between HbA1c levels and glucose levels 
with length of stay has a significancy = 0.908 (Sig. >0.05), it means that there is no correlation between 
this variables. 
 
 

4. Discussion 

In this study, the entire sample was divided into 3 age ranges, 21 – 40, 41 – 60, and over 60 years old. 
The results of this study show that people with diabetes mellitus who experience COVID-19 and 
discharged alive were most in the age range of 41 – 60 years old with an average age of 49.11 years old. 
This result were similar with previous research by Triyono et al. (2021) which states that most COVID-
19 patients with diabetes mellitus who are hospitalized in East Java, Indonesia are in the age group of 
41-60 years (76.1%). 
The results of multiple linear regression analysis showed that there was no affection of HbA1c levels to 
the relationship between initial blood sugar levels and the length of treatment of people with diabetes 
mellitus treated with COVID-19. The results obtained from this study are in accordance with the research 
conducted by Schlesinger et al.  (2021) which states that there is no correlation and affection of HbA1c 
levels on the severity of COVID-19 or the risk of COVID-19 mortality. Another study conducted by 
Lippi et al. (2020) which states that COVID-19 patients with high initial blood sugar levels when 
admitted to the hospital without a history of diabetes mellitus have a worse prognosis than patients who 
have a history of DM. Meanwhile, in diabetes mellitus patients, high initial blood sugar levels are a more 
significant risk factor than HbA1c which only reflects glucose homeostasis for the previous 2 – 3 months. 
Previous study by Klein et al. (2021) prove that they still did not find a strong correlation between HbA1c 
and COVID-19 severity and mortality, but in the subgroup of patients requiring mechanical ventilation, 
mortality was significantly increased in patients with HbA1c ≥ 6.5% which in line with other cohorts of 
COVID-19 patients, showing that admission blood glucose may be a more relevant predictor for 
mortality because it may be interpreted as a biomarker of systemic inflammation on admission. 

 
 
 
 

519

www.ijrp.org

Fathimatuz Zahro / International Journal of Research Publications (IJRP.ORG)



5. Conclusion 

Based on the results of research on diabetes mellitus patient who are treated with COVID-19 at RSUD 
Dr. Soetomo Surabaya, it can be concluded that there is no correlation between the HbA1c level and 
glucose level with length of stay for people with diabetes mellitus who are treated with COVID-19. The 
high level of HbA1c does not affect the increase of patient’s length of stay in hospital. 
 

6. Recommendations 

Future studies are expected to add other variables such as COVID-19 severity, patient’s commorbidity, 
and the patient’s status (referral or not). 
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