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Abstract
Deaths from COVID-19 are increasing

in patients with comorbidities. One of the
most common comorbidities is diabetes
mellitus. The researchers wanted to see how
having diabetes affected the mortality rate
of COVID-19 participants. This
investigation is a case control observational
analytical study. Different types of people,
called “cases,” and “controls,” complete the
research sample. Each group had 68
responders, for a grand total of 136.
Medical records from COVID-19 patients
treated at Airlangga University Hospital,
Surabaya, between March 2020 and
September 2021 serve as the study’s
secondary data source. The purpose of this
study’s data analysis is to calculate an odds
ratio. Patients with COVID-19 with
concomitant diabetes mellitus had an
increased risk of death, and this risk
increased with age, gender, and COVID-19
symptoms. In contrast, education,
occupation, and laboratory results were not
significantly related to mortality among
COVID-19 individuals with concomitant
diabetes mellitus (GDA status). The results
of this study show that COVID-19 patients
with concomitant diabetes mellitus are at a
higher risk of death if they are over the age
of 65, if they are male, and if they have
severe symptoms.

Introduction
COVID-19 or commonly called

Coronavirus disease 2019 by the World
Health Organization is a new viral disease
that is currently making people around the
world anxious and has a significant impact

on human life, especially in the health sec-
tor. The corona virus is likely to evolve fur-
ther, quicker, causing more severe infection
organ failure and, ultimately, death. This
state of emergency is observed even more
frequently in patients with previous health
problems or a history of illness.1 It was
found that the mortality rate due to COVID-
19 is increasing in patients with comorbidi-
ties. Based on a report from the Central of
Disease Control (CDC), COVID-19 is
twelve times more deadly for patients with
comorbidities than patients without comor-
bid diseases. The mortality rate (CFR) for
patients with cardiovascular disease is
10.5%, 7.3% for people with diabetes mel-
litus, 6.3% for patients with chronic respira-
tory disease, 6% for patients with hyperten-
sion, and 5.6% for cancer patients.2

Comorbidity is a risk factor for the
severity of COVID-19. One of the comor-
bidities is diabetes mellitus. The problem
with diabetes is primarily a poorer progno-
sis, not a greater chance of contracting the
virus. Diabetes mellitus is characterized by
high glucose levels. High glucose levels
tend to worsen the disease a patient has,
including COVID-19 itself. This is because
high glucose levels can affect the ability of
the virus to infect humans, increase the risk
of inflammation and compromise the
body’s immune system. Therefore, the mor-
bidity and mortality rates of COVID-19 in
patients with diabetes mellitus are signifi-
cantly higher than in non-diabetic patients.
This study aimed to analyze the risk of
death in COVID-19 patients with comorbid
diabetes mellitus.

Materials and Methods
The research method used in this study

was a cross-sectional analytical observa-
tional study. The time frame for this study
was between October 2021 and April 2022.
The study relied on secondary sources of
information, specifically the medical
records of inpatients at the Universitas
Airlangga Hospital in Surabaya between
March 2020 and September 2021. All 257
people enrolled in COVID-19 who also had
diabetes mellitus were analyzed in this
study. Patients with COVID-19 and con-
comitant diabetes mellitus who did not sur-
vive were considered the case population,
while those who did survive were consid-
ered the control group. A sample was select-
ed from the study population that met the
inclusion criteria during the period March
2020 to September 2021 with a ratio of the
case group to the control group 1:1. The
total sample in this study was 136 people.

Data analysis was performed univari-

ately and bivariately. In this study, univari-
ate analysis was intended to identify the
mortality rate in COVID-19 patients with
comorbid diabetes mellitus based on patient
characteristics including age, gender, edu-
cation and occupation and the mortality rate
in COVID-19 patients based on patient clin-
ical characteristics which include symptoms
of COVID-19 and laboratory results (RBS
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status). Bivariate analysis was conducted to
determine the relationship between each
independent variable in the form of risk fac-
tors including age, gender, education, occu-
pation, COVID-19 symptoms and laborato-
ry results (RBS status) with the dependent
variable, namely death in COVID-19
patients.

Results
Respondent characteristics description

The description of respondent charac-
teristics is presented in Table 1 which shows
that the sample size studied was 136 people.
As a percentage, the elderly made up 38.2%
of the COVID-19 cohort with concomitant
diabetes mellitus. Fifty-seven percent were
male. With 41.2%, high school diploma or
equivalent is the most prevalent degree of
education. Of the COVID-19 patients who
also have diabetes mellitus, 62.5% are
employed. COVID-19 patients who also
had diabetes mellitus had a 50% higher
chance of having moderate symptoms. A
majority (55.7%) of COVID-19 patients
with concomitant diabetes mellitus had
uncontrolled blood sugar levels as deter-
mined by a Random Blood Sugar Status
(RBA).

Risk factors for COVID-19 patient
mortality with comorbid diabetes
mellitus

Table 2 displays the causes of death
among COVID-19 patients. If we look at
the OR value, we see that respondents who
are 65 and older have a 2.10 times higher
mortality rate than those who are 20-35.
The 95% CI ranged from (1.82 to OR 5.37)
with a mean of 2.88. It means that COVID-
19 patients with concomitant diabetes mel-
litus have a higher death rate as they get
older. According to the OR value, men have
a 2.16 times higher mortality rate than
women. As a result, COVID-19 patients
who also had diabetes mellitus died at a
higher rate if they were male. The 95% CI
for the correlation between education and
likelihood of having a health problem was
(0.72 to OR 8.59). This finding suggests
that among COVID-19 patients who also
had diabetes mellitus, there was no correla-
tion between educational attainment and
mortality. 95% confidence interval for the
occupation was (0.68, OR, 2.74). Patients
with COVID-19 and concomitant diabetes
mellitus showed no statistically significant
association between occupation and mortal-
ity. People with severe symptoms are 10.07
times more likely to die than those with no
symptoms, as indicated by the OR value.
The 95% CI ranged from (OR 2.21) to (OR

45.91). What this means is that COVID-19
individuals who also have diabetes mellitus
have a far higher risk of dying from their
condition. The odds ratio (95% CI) for the
status of random blood sugar was (0.92–
3.61). Patients with COVID-19 with con-
comitant diabetes mellitus showed no statis-
tically significant correlation between
Random Blood Sugar status and mortality.

Discussion

COVID-19 patients with concurrent
diabetes mellitus: does older age
increase the risk of death

Old age may worsen an individual’s
health problem due to the risk factors that
influence it. In the aging process, the body
undergoes physiological changes, resulting
in the body being more susceptible to dis-
ease. Therefore, the elderly often develops
health problems. This happens due to body
cell degradation, thus, the body’s resistance
and functions decrease and the risk factors
for disease increase.3 Age can also affect the
severity of disease and death in patients.
This also applies to COVID-19 patients.
Patients with diabetes mellitus are at an
increased risk of dying. A combination of
advanced age and diabetes mellitus predicts
a lower chance of success.4 Individuals
older than 65 years old accounted for 80%
of COVID-19 fatalities. Therefore, old age

might be viewed as a risk factor for mortal-
ity caused by COVID-19.5 This study’s
findings are consistent with those of Raden
(2020), who found that patients older than
64 faced a 2.097-fold increased probability
of dying.6 It was also found in the study by
Clement Drew (2021) that COVID-19
patients older than 60 had a 6.71-fold
increased risk of mortality.7 Research by
Zhang (2020) using the logistic regression
method shows that age affects patient mor-
tality, and these findings are important to
our investigation.8

Comparative analysis of gender and
mortality in COVID-19 patients
with concurrent diabetes mellitus

One of the risk factors for dying from
COVID-19 is one’s gender. This occurs
because men and women’s immune systems
are fundamentally different, as are their
lifestyles.9 Hormonal differences contribute
to the higher mortality rate in men. Through
immunological effects, the hormone estro-
gen on the female immune system will have
a positive effect on fighting infection. In
addition, Sexual hormones like proges-
terone, which is only found in females, play
a significant impact in both the innate and
adaptive immune systems.10 Similar find-
ings were found by Clement Drew (2021),
who found that males had a mortality rate
2.65 times that of females.7 Biswas’s study
also found that men had a 1.86 times higher
mortality rate than women.11 Also,
Siagian’s (2020) research revealed that

                             Article

Table 1. Respondent characteristics description. 

Variables                                              Frequency (n)                          Percentage (%)

Age                                                                                          
          20-35                                                                            6                                                               4.4
          36-55                                                                           50                                                             36.8
          56-65                                                                           52                                                             38.2
          >65                                                                             28                                                             20.6
Gender                                                                                                                                                     
          Male                                                                           69                                                             50.7
          Female                                                                      67                                                             49.3
Education                                                                                                                                                 
          Elementary                                                               18                                                             13.2
          Junior High                                                               28                                                             20.6
          Senior/Vocational High                                          56                                                             41.2
          College                                                                      34                                                             25.0
Occupation                                                                                                                                              
          Employed                                                                  85                                                             62.5
          Unemployed                                                             51                                                             37.5
COVID-19 Symptoms                                                                                                                             
          Asymptomatic                                                          11                                                              8.1
          Mild                                                                            14                                                             10.3
          Moderate                                                                  68                                                             50.0
          Severe                                                                       43                                                             31.6
RBS Status                                                                                                                                               
          Uncontrolled                                                            76                                                             55.9
          Controlled                                                                60                                                             44.1
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male COVID-19 patients had a much
greater mortality rate than female COVID-
19 patients.12

Death in COVID-19 patients with
concurrent diabetes mellitus and
low levels of education

The results of the study showed that
among COVID-19 patients who also had
diabetes mellitus, higher levels of education
were not associated with a lower risk of
death. In keeping with the findings of
Margareth’s (2020) study, which found no
association between educational attainment
and COVID-19 mortality, we find the fol-
lowing.13 In addition, Linda’s (2021)
research found no correlation between
patients’ levels of education and their risk of
dying from COVID-19.14 A person’s moti-
vation to take preventative measures against
COVID-19 may be influenced by their
degree of education.15 However, education
is not a risk factor for COVID-19 individu-
als who also have type 2 diabetes mellitus.
Comorbid diabetes mellitus is a major con-
tributor to mortality in COVID-19 patients,
as these patients have a poor prognosis
overall.

Death in COVID-19 patients with
concurrent diabetes mellitus and
their occupation

COVID-19 patients with concomitant
diabetes mellitus did not have a different

death rate based on their career, according
to the study’s findings. This finding is con-
sistent with the findings of Shahir’s (2020)
study, which found no correlation between
patients’ occupations and their risk of dying
from COVID-19.17 However, a different
study found a correlation between patients’
occupations and their risk of dying from
COVID-19. The researchers noted that the
workplace is a key setting for the spread of
COVID-19. The type of one’s work greatly
alters the likelihood that one will be
exposed to COVID-19. 18 The occupations
mentioned in the study were those with a
high potential for exposure to COVID-19,
such as those in the medical field.19 In addi-
tion, occupations that are included in high
risk and comorbid diseases groups are more
likely to cause COVID-19-related deaths.4

The relationship between COVID-19
symptoms and the mortality of
COVID-19 patients with comorbid
diabetes mellitus

Based on the severity of the symptoms,
COVID-19 is classified as asymptomatic,
mild, moderate, severe, or critical. When
the body is infected with COVID-19, it
reacts by displaying symptoms. The body’s
defenses, in response to the cell death
brought on by the virus’s replication
process, will set off an inflammatory cas-
cade, giving birth to a wide range of symp-
toms. The development of symptoms is evi-

dence that the virus has successfully infect-
ed cells and is actively replicating and
spreading to new targets. Accordingly,
symptoms may increase a patient’s likeli-
hood of dying from COVID-19. Similar
findings were found by Du (2020), who
found that individuals with severe symp-
toms have a 7.35-fold higher probability of
death.21 This finding is consistent with that
of Zheng and Santos (2020) in Brazil, who
found that COVID-19 patients with severe
symptoms had a higher mortality rate.22,23

Patients with COVID-19 who also have dia-
betes mellitus are at increased risk for both
severe COVID-19 symptoms and death, as
reported by Khumar (2020).24

The association between retinol-
based sympathetic neurotransmit-
ters and death in COVID-19
patients with concurrent diabetes
mellitus

The study found no association between
Random Blood Sugar (RBS) status and
mortality among COVID-19 participants
with concomitant diabetes mellitus. It is in
line with the study by Linda (2021) stating
that there was no relationship between
Random Blood Sugar (RBS) status and the
mortality of COVID-19 patients.5 Blood
sugar level is a clinical indicator for diag-
nosing diabetes mellitus. High blood sugar
levels that interact with other factors such
as old age, unhealthy diet, low physical

                                                                                                                   Article

Table 2. Mortality risk factors for COVID-19 patients with comorbid diabetes mellitus.

Variables                            Died          Recovered      Total                           OR CI 95%
                                                          n                  %                      n                 %                n               %                                    Lower       Upper

Age                                                                                                                                                                                                                                                                                      
      20-35                                                            3                       4.4                            3                     4.4                     6                    4.4                         1.36                 0.25                7.40
      36-55                                                           26                     38.3                          24                   35.3                   50                 36.8                        1.47                 0.67                3.22
      56-65                                                           22                     32.3                          30                   44.1                   53                 38.2                          1                                              
      >65                                                              17                     25.0                          11                   16.2                   28                 20.6                        2.10                 1.82                5.37
Gender                                                                                                                                                                                                                                                                               
      Male                                                            41                     60.3                          28                   41.1                   69                 50.7                        2.16                 1.09                4.30
      Female                                                       27                     39.7                          40                   58.9                   69                 49.3                                                                          
Education                                                                                                                                                                                                                                                                          
      Elementary                                                 9                      13.2                           9                    13.2                   18                 13.2                        2.50                 0.72                8.59
      Junior High                                                 8                      11.7                          20                   29.5                   28                 20.6                          1                                              
      Senior/Vocational High                           30                     44.1                          26                   38.2                   56                 41.2                        2.88                 1.08                7.63
      College                                                       21                     31.0                          13                   19.1                   34                 25.0                        4.03                 1.38               11.80
Occupation                                                                                                                                                                                                                                                                        
      Employed                                                  45                     66.2                          40                   58.9                   85                 62.5                        1.37                 0.68                2.74
      Unemployed                                             23                     33.8                          28                   41.1                   51                 37.5                                                                          
COVID-19 Symptoms                                                                                                                                                                                                                                                      
      Asymptomatic                                            3                       4.4                            8                    11.8                   11                  8.1                           1                                              
      Mild                                                              2                       3.0                           12                   17.7                   14                 10.3                        0.44                 0.60                3.28
      Moderate                                                   29                     42.6                          39                   57.3                   68                 50.0                        1.98                 0.48                8.13
      Severe                                                        34                     50.0                           9                    13.2                   43                 31.6                       10.07                2.21               45.91
RBS Status                                                                                                                                                                                                                                                                         
      Uncontrolled                                            43                     63.2                          33                   48.6                   76                 55.9                        1.82                 0.92                3.61
      Controlled                                                 25                     36.8                          35                   51.4                   60                 44.1                                                                          
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activity can modulate immune and inflam-
matory responses. Thus, patients with dia-
betes mellitus are susceptible to diseases
including exposure to COVID-19.6 In con-
trast to the HbAIC test, patients with high
HbAIC showed higher inflammatory
parameters, increased renal function and
blood viscosity. Increased HbAIC will be
associated with clinical COVID-19
patients. Elevated HbAIC can serve as an
indicator of long-term glycemic status. This
is because COVID-19 is associated with
worse outcomes in patients with poorly
controlled diabetes mellitus and higher
mortality in those who already have the dis-
ease. Improper glycemic management con-
tributes to poor clinical outcomes and an
increased risk of death in COVID-19
patients.26

Conclusions
This study found that COVID-19

patients with severe symptoms, those who
were male, and those who were older than
65 and who had diabetes mellitus had the
highest mortality rates. Patients who are
>65 years old, male and have severe
COVID-19 symptoms are included in the
high-risk group. High risk groups should
receive appropriate treatment, supervision
and care.
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