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ABSTRACT

Purpose: This study was conducted to identify the
prevalence of COVID-19 infection and anxiety
levels in type 2 diabetes patients.

Materials and methods: A total of 201 diabetes
patients who presented to the internal medicine and
endocrinology and metabolic diseases outpatient
clinics of a university hospital between 19 October
and 19 December 2020 were included in this
descriptive and cross-sectional study. The data were
collected using a Patient Identification Form and
the Coronavirus Anxiety Scale. Chi-squared test
and Fisher's exact test were used to compare the
patients'’ COVID-19 infection status and anxiety
levels based on some variables.

Results: It was determined 37.8% of the
participants had COVID-19 infection before.
Among the participants who had COVID-19
infection, 51.3% stated that the COVID-19
infection aggravated their diabetes symptoms, and
13.2% said they received intensive care support due
to the infection. Besides, it was found that 17.9% of
the participants had high levels of anxiety. The

participants who had COVID-19 before had a lower
percentage of having any diabetes-related
complication than those who never had COVID-19
before (p<0.05). Moreover, the rates of those who
had COVID-19 before, those who thought of
having adequate information about COVID-19
infection, and those who participated in the use of
masks against the risk of COVID-19 infection were
lower among the participants who had high levels
of COVID-19 anxiety (p<0.05).

Conclusions: It was discerned that the diabetes
patients had a higher frequency of having
experienced COVID-19 infection, and nearly one-
fifth of them had high levels of COVID-19-related
anxiety. In this respect, following up diabetes
patients at home during the COVID-19 pandemic
and offering telehealth services to diabetes patients
who are unable to visit healthcare facilities due to
the pandemic is recommended.
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INTRODUCTION

Diabetes is a chronic metabolic disease
characterized by blood glucose level fluctuations
caused by absolute or relative insulin deficiency
[1]. Moreover, diabetes has become a significant
public health problem observed more frequently
with each passing day and had unfavorable effects
on mortality and morbidity rates, quality of life, and
the health system [2]. As a pandemic and chronic
disease that is not infectious but quite prevalent,
diabetes affects nearly 9.3% of the world’s
population aged 20-79 years according to the 2019
data [3]. As diabetes gives rise to
pathophysiological changes in the metabolism, it
increases susceptibility to infectious diseases [4,5].

The novel coronavirus disease 2019
(COVID-19) is an infectious disease that has
affected all countries in the world in the last few
years. COVID-19 that was first reported in the
Wuhan city of China in December 2019 and then
declared a pandemic by the World Health
Organization in March 2020 has led to considerable
morbidity and mortality rates since its outbreak [6].
In comparison to influenza, COVID-19 has a higher
infection rate and a higher risk of death. Even if
most COVID-19 patients are expected to have a
favorable outcome, patients who have underlying
health conditions can have a poor prognosis [7].
Type 2 diabetes was identified as the chronic
disease accompanying COVID-19 infection most
frequently and affecting its prognosis and mortality

[8].

Along with the pandemic, reduced
physical activity, increase in stress, and setbacks
experienced in the use of healthcare services led to
the aggravation of glycemic control in diabetes
patients and made diabetes patients more
susceptible to COVID-19 infection [9,10]. How
diabetes contributes to the development of COVID-
19 in the physiopathological sense and affects its
severity is uncertain. However, in the relevant
literature, it is asserted that diabetes will increase
the risk and severity of infection along with the
effects of hyperglycemia on systemic inflammatory
responses and immune system dysfunction [5,6,11-
13]. Moreover, in the relevant literature, it is put
forward that in diabetes patients, advanced age,
proinflammatory and hypercoagulable states,
hyperglycemia, and underlying comorbidities (e.g.,
hypertension, cardiovascular disease, chronic
kidney disease, obesity) contribute to the risk of
infection [14].

As diabetes has a high prevalence, it is
important to understand the particular aspects of
COVID-19 infection in diabetes patients [15]. In
patients who simultaneously have diabetes and
COVID-19 infection, the combined effects of these
two pandemics and the large number of patients
affected by both pandemics have paved the way for

poor prognosis [5]. Having diabetes aggravates the
prognosis of COVID-19 infection [13,16]. In
numerous studies, it has been stated that COVID-19
infection is more severe in diabetes patients, and it
increases the mortality rates of this patient
population [17-20]. Besides, in the relevant
literature, it is emphasized that COVID-19 infection
would make glycemic control even more difficult
[6]. Hussain et al. [12] put forward that increased
chronic inflammation and pancreatic injury along
with COVID-19 were indicative of the relationship
between the prognoses of diabetes and COVID-19.

It is clear that diabetes patients are at high
risk in terms of COVID-19 infection and COVID-
19-related complications. This situation shows that
a more sensitive approach toward diabetes patients
should be adopted in the diagnosis, treatment, and
follow-up of COVID-19 cases [5,9]. The likelihood
that the COVID-19 pandemic gives rise to
psychological problems as well as physical health
problems [21] affects the glycemic control status of
diabetic patients, and thus, their susceptibility to
COVID-19 infection. In a previous study, it was
determined that 69% of diabetes patients were
afraid of dying due to COVID-19, and 68.1% were
worried about the possibility of getting infected
[22]. Although there are several studies about the
COVID-19 pandemic in the relevant literature,
there is a limited number of studies about COVID-
19-related anxiety in diabetes patients. Moreover,
the literature review in this study did not reveal
such a study in Turkey. It is considered that this
study will be guiding for healthcare professionals in
terms of presenting the risk profile for the
management of diabetes and contribute to the
relevant literature.

MATERIALS AND METHODS

Objective and Design

This is a descriptive and cross-sectional
study that was conducted to identify the prevalence
of COVID-19 infection and anxiety levels in type 2
diabetes patients.

Population and Sample

The population of the study consisted of
patients who presented to the internal medicine and
endocrinology and metabolic diseases outpatient
clinics of a university hospital between 19 October
and 19 December 2020 and had been diagnosed
with type 2 diabetes for a minimum of six months.

The minimum required sample size was
calculated as 152 by using the sample size
calculation formula for a known population
[Ntpg/d*(N-1)+ t?pg] in a confidence interval of
95%, with a standard deviation of 0.05, and a 50%
probability of observing anxiety in diabetes
patients. In this context, 201 diabetes patients who
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met the inclusion criteria determined for the study
were included in the sample.

The inclusion criteria were being literate,
being 18 years old or older, having no trouble in
verbal communication, and consenting to
participate in the study.

Data Collection Tools

The data were collected by using a Patient
Identification Form and the Coronavirus Anxiety
Scale.

Patient Identification Form

This form prepared by the researchers
based on their review of the relevant literature
included questions addressing each participant’s
personal data about age, height, weight, sex, marital
status, economic status, education level, smoking
status, and alcohol consumption status (11
questions) in the first part.

The second part of the form included
questions on each participant’s diabetes-related
data, covering when the participant was diagnosed
with diabetes, their diabetes treatment modality,
their number meals per day, whether they missed
any meal, comorbidities, water consumption
volume per day, and status of having any education
about diabetes (11 questions).

The third part consisted of questions on
whether the participant had COVID-19 before, how
their COVID-19 infection affected their diabetes,
how long their COVID-19 treatment took, their
status of having received intensive care support,
status of having adequate information about
COVID-19, whether they viewed themselves still at
risk in terms of COVID-19 and diabetes, and
whether they participated in the use of masks,
social distancing rules, and other precautionary
practices such as hand-washing (10 questions).

Coronavirus Anxiety Scale (CAS)

This scale was developed firstly by Lee
[23] as a brief mental health screener to identify
probable cases of dysfunctional anxiety associated
with the COVID-19 crisis, and Biger et al. [21]
performed the validity and reliability study for CAS
in Turkish. Designed as a five-point Likert-type
scale (0: not at all, 1: rare, less than a day or two, 2:
several days, 3: more than 7 days, 4: nearly every
day over the last 2 weeks), CAS comprises five
items and has no sub-scale.

The maximum total score to be obtained from

CAS is 20, and a respondent with a total score of 9
or above is considered to have a high level of
anxiety. In the validity and reliability study of CAS
in Turkish, the Cronbach’s alpha coefficient of the
scale was reported as 0.83 [21].

In this study, the Cronbach’s alpha
coefficient of CAS was calculated as 0.96.

Data Collection

The data were collected by the researchers
via face-to-face interviews held with the
participants in a suitable meeting room. The
interviewing researcher verbally informed diabetes
patients about the research process. After those who
agreed to participate in the study provided verbal
and written consent, the researcher administered the
survey form to the participants. It took
approximately 20 minutes to apply the survey form
for each participant. Moreover, the glycemic
control information of each participant was
obtained from the laboratory result document for
the tests that were ordered by the physician when
the patient presented to the outpatient clinic.

Data Analysis

The collected data were analyzed using the
Statistical Package for the Social Sciences (SPSS)
22.0.

Whether the data were normally
distributed was evaluated with the Kolmogorov-
Smirnov test, and it was found that the data were
not normally distributed.

Chi-squared test and Fisher's exact test
were used to compare the COVID-19 infection
statuses and anxiety levels of the participants based
on some variables. In the analyses, the level of
statistical significance was accepted as a p-value
below 0.05 (p<0.05).

Ethical Aspect of the Study

Before the study was started, ethical
approval was obtained from the Ethics Committee
of a university (Decision Number: 2020-10/01), and
written permission was received from the institution
where the research would be conducted. Besides,
the diabetes patients were informed about the aim
of the study and asked to provide verbal and written
consent if they agreed to participate in the study.
Moreover, the participants were informed that their
data would be used solely within the context of the
study, and their confidentiality would be strictly
protected.

RESULTS

The participants had a mean age of
49.73£19.37 years, and 57.7% of them were
female. Among the participants, 73.1% were
married, 34.8% were primary school graduates,
71.1% were not working, 6% lived alone, 71.1%
stated that they had medium-level economic status,
7% had no health insurance, 22.9% were current
smokers, and 67.8% were overweight or obese.

The mean duration of the diabetes
diagnosis of the participants was 10.96+8.83 years.
The mean Hbalc level of the participants was
7.974+2.06%, and 71.9% had an HbAlc value of 7%
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or above. 38.8% of the participants were using
insulin therapy together with an oral antidiabetic
agent. 81.6% of the participants stated that they
applied their treatment regularly, 40.3% paid
attention to their diet, and 21.4% stated that they
exercised regularly. 55.7% of the participants
reported that they had received information about
their disease from a physician or a nurse, 54.2%
stated that they had a chronic disease other than
diabetes, and 19.4% developed complications due
to diabetes. 54.2% of the participants evaluated
their general health as moderate.

It was found that 37.8% of the participants
had COVID-19 before. Among the participants who
had COVID-19 before, 51.3% stated that the

COVID-19 infection aggravated their diabetes, and
13.2% said they received intensive care support due
to the infection. Nearly half of the participants
(41.8%) stated that they did not have adequate
information about COVID-19. Besides, 80.6% of
the participants perceived themselves at risk in
terms of COVID-19 infection, and 76.6% of them
thought that being a diabetes patient increased their
COVID-19 infection risk. Additionally, it was
discerned that the participants participated in the
use of masks (88.1%), social distancing rules
(83.6%), and personal hygiene (86.6%) as
precautions against COVID-19 infection risk (Table
1).

Table 1. Diabetes patients’” COVID-19-related characteristics

Characteristics n %
Whether the participant had the COVID-19 infection before
Yes 76 37.8
No 125 62.2
Whether the COVID-19 infection affected the diabetes disease*
The COVID-19 infection aggravated diabetes. 39 51.3
The COVID-19 infection did not affect 37 48.7

Whether the participant had intensive care support due to the COVID-19 infection*

Yes 10 13.2

No 66 86.8
Whether the participant thought of having adequate information about the COVID-19 infection

Yes 117 58.2

No 84 41.8
Whether the participant viewed himself/herself at risk in terms of the COVID-19 infection

Yes 168 80.6

No 39 194
Whether the participant thought that having diabetes increased the COVID-19 risk

Yes, the risk increased 154 76.6

No, it created no risk 47 23.4

Whether the participant was attentive to the use of m

asks against the COVID-19 risk

Yes

177 88.1

Sometimes

24 11.9

Whether the participant was attentive to social distan

cing rules against the COVID-19 risk

Yes

168 83.6

Sometimes

33 15.9

Whether the participant was attentive to personal hygiene in the fight with the COVID-19 risk

Yes

174 86.6

Sometimes

27 13.4

*The number n has changed

Upon the review of the participants’
COVID-19-related anxiety levels, it was found that
17.9% of them had high levels of anxiety (Table 2).

In the comparison of the COVID-19-
related characteristics of the participants who
had COVID-19 before and those who did not have
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COVID-19, a statistically significant difference was
found between the two groups in terms of their
statuses of having any  diabetes-related
complication.

In this regard, the participants who had
been COVID-19-positive had a lower rate of having

diabetes-related complications than those who

never had COVID-19 before (p<0.05) (Table 3).

Table 2. Distribution of the mean score of the Coronavirus Anxiety Scale of the diabetes patients

Coronavirus Anxiety Scale Mean+SD n %
Total 6.85+3.12
Low level of anxiety 165 82.1
High level of anxiety 36 17.9

Table 3. The comparison of diabetes-related characteristics of patients who had the COVID-19 infection before
and diabetes patients who never had the COVID-19 infection before

Had the COVID-19 infection Not had the COVID-19
(n=76;%37.8) infection v p
(n=125;%62.2)
Age (year)
<65 59(39.3) 91(60.7) 0.583;0.506
>65 17(33.3) 34(66.7)
Gender
Female 41(35.3) 75(64.7) 0.709; 0.243
Male 35(41.2) 50(58.8)
Diabetes duration (year)
<10 39(37.5) 65(62.5) 0.009;0.925
>10 37(38.1) 60(61.9)
HbAlc
<7 24(42.1) 32(57.9) 0.055; 0.815
>7 64(44.3) 81(55.7)
Regular application of treatment
Yes 63(38.4) 101(61.6) 1.248; 0.536
Sometimes 13(37.1) 22(62.9)
No 0(0.0) 2(100.0)
Receiving training about the disease from doctor or nurse
Yes 43(38.4) 69(61.6) 0.036; 0.849
No 33(37.1) 56(62.9)
Presence of other chronic disease
Yes 39(35.8) 70(64.2) 0.418; 0.518
No 37(40.2) 55(59.8)
Presence of complication related to diabetes
Yes 9(23.1) 30(76.9) 4.467; 0.035*
No 67(41.4) 95(58.6)
*p<0.05

In the comparison of the COVID-19-
related characteristics of the participants who had
low levels of COVID-19-related anxiety and those
who had high levels, a statistically significant
difference was found between the two groups in
terms of their statuses of having COVID-19

infection before, thinking of having adequate
information about COVID-19 infection, and
participating in the use of masks against the risk of
COVID-19. In this respect, the participants who
had high levels of COVID-19-related anxiety had
lower rates of previous COVID-19 infection,
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thinking of having adequate information about
COVID-19 infection, and participating in the use of

masks against the risk of COVID-19 (p<0.05)
(Table 4).

Tablo 4. The comparison of COVID-19-related characteristics of diabetes patients who had low-level COVID-
19-related anxiety and diabetes patients who had high-level COVID-19-related anxiety

COVID-19-related anxiety level
Low-level High-level x5 P
(n=165;%82.1) (n=36;%17.9)

Whether the participant had the COVID-19 infection before
Yes 57(75.0) 19(25.0) 4.178; 0.041*
No 108(86.4) 17(13.6)

Whether the participant thought of having adequate information about the COVID-19 infection
Yes 90(76.9) 27(23.1) 5.083; 0.024*
No 75(89.3) 9(10.7)

Whether the participant viewed himself/herself at risk in terms of the COVID-19
Yes 132(81.5) 30(18.5) 0.155; 0.694
No 32(84.2) 6(15.8)

Whether the participant thought that having diabetes increased the COVID-19 risk
Yes, the risk increased 123(79.9) 31(20.1) 2.207; 0.192
No, it created no risk 42(89.4) 5(10.6)

Whether the participant was attentive to the use of masks against the COVID-19
Yes 142(80.2) 35(19.8) 3.501; 0.045*
Sometimes 23(95.8) 1(4.2)

Whether the participant was attentive to social distancing rules against the COVID-19
Yes 136(81.0) 32(19.0) 0.900; 0.343
Sometimes 29(87.9) 4(12.1)

Whether the participant was attentive to personal hygiene in the fight with the COVID-19 risk
Yes 142(81.6) 32(18.4) 0.203; 0.652
Sometimes 23(85.2) 4(14.8)

*p<0.05

DISCUSSION patients were at risk in terms of contracting

In the relevant literature, there is evidence
that the incidence and severity of COVID-19
increase in diabetes patients compared to the
general population [15], and diabetes is a
significant risk factor, independent of age, for the
severity of COVID-19 [24]. In this study, it was
found that more than one-third of the participants
had COVID-19 before. A meta-analysis covering
1,527 COVID-19 patients revealed that 9.7% of
COVID-19 patients had diabetes [17]. In a study
that was conducted with 1,591 critically ill COVID-
19 patients in Italy, it was reported that 17% of the
COVID-19 patients had diabetes [25]. Similarly, in
a retrospective study performed with 393 patients
receiving treatment for COVID-19 in New York, it
was found that 25.2% of the COVID-19 patients
had diabetes [26]. Upon the review of previous
studies, it was discerned that diabetes increased the
risk of COVID-19 infection, and hence, diabetes

COVID-19.

The high number of people affected by the
COVID-19 pandemic along with a highly prevalent
chronic disease leads to the aggravation of the
prognosis of COVID-19 in patients [27]. At the
same time, viral infections exacerbate diabetes by
giving rise to fluctuations in blood glucose levels
[16]. In this study, half of the participants who had
COVID-19 infection before stated that the COVID-
19 infection aggravated their diabetes even further,
and 13.2% of them received intensive care support
due to their COVID-19 infection. In a retrospective
study, it was found that diabetes patients
experienced COVID-19 infection more severely
and had a higher mortality rate than non-diabetes
patients, and diabetes was an independent risk
factor that had a 2.18-fold effect on the prognosis of
COVID-19 [7]. In another retrospective study, type
2 diabetes patients were found to need more
medical interventions, they had significantly higher
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rates of mortality, and they suffered a larger number
of multiple organ injuries due to COVID-19
infection than patients who did not have type 2
diabetes [28]. In a retrospective study that was
performed with COVID-19 patients with diabetes
and/or hyperglycemia, it was revealed that COVID-
19 patients who had uncontrolled hyperglycemia
stayed longer at the hospital and had a higher rate
of mortality than COVID-19 patients who did not
have diabetes [29]. In a study that analyzed the
clinical characteristics and outcomes of COVID-19
in patients living with diabetes in Nigeria, it was
found that 28.7% of 588 patients diagnosed with
COVID-19 and staying at the hospital had diabetes,
and these patients exhibited more severe symptoms
and had a higher mortality rate than COVID-19
patients who did not have diabetes [30]. Likewise,
in a study conducted to assess whether diabetes is a
risk factor for the prognosis of COVID-19, it was
stated that along with a severe clinical picture in
terms of organ injuries, inflammatory factors, or
hypercoagulable state, the prognosis of COVID-19
was aggravated, and accordingly, a poor prognosis
of COVID-19 was observed in patients who had
diabetes in comparison to patients who did not [19].
The finding of this study was consistent with the
relevant literature and indicated that COVID-19
infection made the management of diabetes
difficult, and the prognosis of COVID-19 infection
was aggravated in diabetes patients.

It was reported that variables such as old
age, being male, having a non-white ethnic origin,
and having a low socioeconomic status had
associations with the prognosis of COVID-19 in the
general population [14]. In this study, it was
discerned that having COVID-19 infection before
had no statistically significant relationship with
variables such as age, sex, duration of diabetes
diagnosis, or glycemic control. However, the
participants who had COVID-19 infection before
had a lower rate of having any diabetes-related
complication than those who never had COVID-19
infection before. In a prospective cohort study, it
was found that the risk of hospitalization due to
COVID-19 infection was increased by age (OR
1.93 for each 25-year increase) and sex (OR 1.22
for being male) in diabetes patients [31]. In another
prospective cohort study conducted on 1,317
diabetes patients, who were hospitalized due to
COVID-19 infection and 88.5% of whom had type
2 diabetes, it was reported that age was an
independent risk factor for mortality [32]. It is
considered that the finding of this study that is
mentioned above may have been related to the
relatively smaller sample compared to other studies
in the relevant literature.

The COVID-19 and diabetes pandemics
have presented an unprecedented challenge to the
lives of thousands of people across the world [33].
These challenges have also affected the

psychological health of numerous patients. In this
study, it was found that 17.9% of the participants
had high levels of anxiety. Besides, it was discerned
that the participants who had high levels of
COVID-19-related anxiety had lower rates of
having COVID-19 before, thinking of having
adequate information about COVID-19 infection,
and taking part in the use of masks against the risk
of COVID-19. A study that compared diabetes
patients to non-diabetic individuals identified no
significant difference in COVID-19-related anxiety
levels between the two groups. Nevertheless, in the
same study, it was found that the diabetes patients
adopted a more precautionary approach toward
COVID-19 than the non-diabetic individuals [34].
In another study, diabetes patients were found to
have COVID-19-related worries, and nearly one-
third of them characterized themselves as a risk
group due to diabetes and were worried that they
would not be able to manage their diabetes if they
were infected with COVID-19 [35].

This study had some limitations. The most
important limitation was that a probabilistic
sampling method was not used in the study, and the
participants consisted of patients with type 2
diabetes in only one center. So, the results of this
study cannot be generalized. Additionally, this
study presents cross-sectional data because it was
conducted in a certain time interval. Moreover, the
anxiety data of the patient were self-reported.
Despite these limitations, our study is one of the
pioneering studies examining the prevalence of
COVID-19 and the level of anxiety related to
COVID-19 in type 2 diabetes patients.

CONCLUSIONS

This study showed that the diabetes
patients had a higher prevalence of COVID-19
infection, and nearly one-fifth of them had high
levels of COVID-19-related anxiety. Due to the
negative effects of hyperglycemia on the immune
system, the risk of COVID-19 infection increases in
diabetes patients. Thus, healthcare professionals
who provide care to diabetes patients should, first
of all, undertake practices aimed at ensuring
glycemic control in diabetes patients. In this
context, providing diabetes patients with education,
following them up at home during the pandemic,
and extending telehealth services to patients unable
to visit healthcare facilities due to the pandemic is
recommended. Likewise, informing diabetes
patients regularly about their need to comply with
vaccination and other preventive measures against
COVID-19 infection may be effective in terms of
controlling COVID-19 infection rates. Additionally,
offering psychosocial support to patients at risk in
terms of psychological health problems may
contribute to the management of diabetes and the
prevention of COVID-19 infections. Moreover, it is
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recommended that prospective studies on the same
topic be repeated with a larger sample.

ORCID

Arzuhan Cetindag Ciltas
https://orcid.org/0000-0002-5420-3546
Feride Taskin Yilmaz
https://orcid.org/0000-0003-0568-5902

Conflicts of Interest
The authors declare that they have no conflicts of
interest.

Funding

This paper and its author did not receive any
funding from any agency in the public, commercial,
or not-for-profit sectors. There is no financial
support.

Acknowledgments
We would like to thank all diabetes patients who
took part in this study.

REFERENCES

1. TEMA.  Turkish  Endocrinology and
Metabolism  Association.  Guidelines for
diagnosis, treatment and follow-up of diabetes
mellitus and its complications-2019. 12th Ed.
Ankara, Turkey.

2. Satman I, Omer B, Tutuncu Y, Kalaca S,
Gedik S, Dinccag N, Karsidag K, Genc S,
Telci A, Canbaz B, Turker F, Yilmaz T, Cakir
B, Tuomilehto J. Twelve-year trends in the
prevalence and risk factors of diabetes and
prediabetes in  Turkish adults. Eur J
Epidemiol. 2013 Feb;28(2):169-80.

3. Saeedi, P., Petersohn, I., Salpea, P., Malanda,
B., Kararunga, S., Unwin, B., Colagiuri S,
Guariguata L, Motala AA, Ogurtsova K, Shaw
JE, Bright D, Williams R; IDF Diabetes Atlas
Committee. Global and regional diabetes
prevalence estimates for 2019 and projections
for 2030 and 2045: Results from the
International Diabetes Federation Diabetes
Atlas, 9th edition. Diabetes Res Clin Pract.
2019 Nov;157:107843.

4. Wu H, Lau ESH, Ma RCW, Kong APS, Wild
SH, Goggins W, Chow E, So WY, Chan JCN,
Luk AQY. Secular trends in all-cause and
cause-specific mortality rates in people with
diabetes in Hong Kong, 2001-2016: a
retrospective cohort study. Diabetologia 2020
Apr;63(4):757-66.

5. Kutlutirk F. The COVID-19 pandemic and
diabetes mellitus. Tirk Diyab Obez. 2020;2:
130-7. (Turkish)

6. Lim S, Bae JH, Kwon HS, Nauck MA.
COVID-19 and diabetes mellitus: from

10.

11.

12.

13.

14.

15.

16.

17.

18.

pathophysiology to clinical management. Nat
Rev Endocrinol. 2021 Jan;17(1):11-30.

Shang J, Wang Q, Zhang H, Wang X, Wan J,
Yan Y, Gao Y, Cheng J, Li Z, Lin J. The
Relationship Between Diabetes Mellitus and
COVID-19 Prognosis: A Retrospective Cohort
Study in Wuhan, China. Am J Med. 2021
Jan;134(1):e6-e14. doi:
10.1016/j.amjmed.2020.05.033.

Sandalc1 B, Uyaroglu OA, Sain Giiven G. The
Role, importance and recommendations of
chronic diseases in COVID-19. FLORA
2020;25(5 June 2020):1-7. (Turkish).

Hill MA, Mantzoros C, Sowers JR.
Commentary: COVID-19 in patients with
diabetes. Metabolism 2020 Jun;107:154217.
Hartmann-Boyce J, Morris E, Goyder C,
Kinton J, Perring J, Nunan D, Mahtani K,
Buse JB, Del Prato S, Ji L, Roussel R, Khunti
K. Diabetes and COVID-19: Risks,
Management, and Learnings From Other
National Disasters. Diabetes Care 2020
Aug;43(8):1695-703.

Norouzi M, Norouzi S, Ruggiero A, Khan
MS, Myers S, Kavanagh K, Vemuri R. Type-2
diabetes as a risk factor for severe COVID-19
infection. Microorganisms 2021;9:1211.
Hussain A, Bhowmik B, do Vale Moreira NC.
COVID-19 and diabetes: Knowledge in
progress. Diabetes Res Clin Pract. 2020
Apr;162:108142.

Beydogan AB, Colak DK, Bilge BN, Bolkent
S. The effects of COVID-19 on immune
system and diabetes. Cerrahpasa Medical
Journal 2020;44(2):65-73. (Turkish)

Landstra CP, de Koning EJP. COVID-19 and
Diabetes: Understanding the Interrelationship
and Risks for a Severe Course. Front
Endocrinol (Lausanne) 2021 Jun
17;12:649525.

Singh AK, Gupta R, Ghosh A, Misra A.
Diabetes in  COVID-19: Prevalence,
pathophysiology, prognosis and practical
considerations. Diabetes Metab Syndr. 2020
Jul-Aug;14(4):303-10.

Topguoglu  GP, Avdal EU. Diabetes
management and responsibilities of diabetes
nurses in COVID-19 pandemic. Baskent
University Faculty of Health Sciences Journal
2021;6(2):122-31.

Li B, Yang J, Zhao F, Zhi L, Wang X, Liu L,
Bi Z, Zhao Y. Prevalence and impact of
cardiovascular metabolic diseases on COVID-
19 in China. Clin Res Cardiol. 2020
May;109(5):531-8.

Wu ZH, Tang Y, Cheng Q. Diabetes increases
the mortality of patients with COVID-19: a
meta-analysis. Acta Diabetol. 2021
Feb;58(2):139-44.

73


https://orcid.org/0000-0002-5420-3546
https://orcid.org/0000-0003-0568-5902

Prog Health Sci 2022, Vol 12, No 1 COVID-19 Infection in Type-2 Diabetes Patients

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

Guo W, Li M, Dong Y, Zhou H, Zhang Z,
Tian C, Qin R, Wang H, Shen Y, Du K, Zhao
L, Fan H, Luo S, Hu D. Diabetes is a risk
factor for the progression and prognosis of
COVID-19. Diabetes Metab Res Rev. 2020
Mar 31:e33109.

Yan Y, Yang Y, Wang F, Ren H, Zhang S, Shi
X, Yu X, Dong K. Clinical characteristics and
outcomes of patients with severe covid-19
with diabetes. BMJ Open Diabetes Res Care
2020 Apr;8(1):e001343.

Bicer I, Cakmak C, Demir H, Kurt M.E.
Coronavirus Anxiety Scale short form:
Turkish validity and reliability study. Anadolu
Klinigi Tip Bilimleri Dergisi 2020;25 (Special
Issue on COVID 19):216-25. (Turkish)
Saragoglu E ve Aydin Avci 1. Determination
of the diabetes patients concerns and care
needs about the covid-19 pandemic. Turk J
Diab Obes. 2021;2:202-209. (Turkish)

Lee SA. Coronavirus anxiety scale: A brief
mental health screener for COVID-19 related
anxiety. Death Studies 2020;44(7):393-401.
Pinto LC, Bertoluci MC. Type 2 diabetes as a
major risk factor for COVID-19 severity: a
meta-analysis. Arch Endocrinol Metab. 2020
May-Jun;64(3):199-200.

Grasselli G, Zangrillo A, Zanella A, Antonelli
M, Cabrini L, Castelli A, Cereda D,
Coluccello A, Foti G, Fumagalli R, lotti G,
Latronico N, Lorini L, Merler S, Natalini G,
Piatti A, Ranieri MV, Scandroglio AM, Storti
E, Cecconi M, Pesenti A; COVID-19
Lombardy ICU Network. Baseline
Characteristics and Outcomes of 1591 Patients
Infected With SARS-CoV-2 Admitted to ICUs
of the Lombardy Region, Italy. JAMA 2020
Apr 28;323(16):1574-1581.

Goyal P, Choi JJ, Pinheiro LC, Schenck EJ,
Chen R, Jabri A, Satlin MJ, Campion TR Jr,
Nahid M, Ringel JB, Hoffman KL, Alshak
MN, Li HA, Wehmeyer GT, Rajan M,
Reshetnyak E, Hupert N, Horn EM, Martinez
FJ, Gulick RM, Safford MM. Clinical
Characteristics of Covid-19 in New York City.
N Engl J Med. 2020 Jun 11;382(24):2372-4.
Maddaloni E, Buzzetti R. Covid-19 and
diabetes mellitus: unveiling the interaction of
two pandemics. Diabetes Metab Res Rev.
2020 Mar 31:e33213321.

Zhu L, She ZG, Cheng X, Qin JJ, Zhang XJ,
Cai J, Lei F, Wang H, Xie J, Wang W, Li H,
Zhang P, Song X, Chen X, Xiang M, Zhang C,
Bai L, Xiang D, Chen MM, Liu Y, YanY, Liu
M, Mao W, Zou J, Liu L, Chen G, Luo P,
Xiao B, Zhang C, Zhang Z, Lu Z, Wang J, Lu
H, Xia X, Wang D, Liao X, Peng G, Ye P,
Yang J, Yuan Y, Huang X, Guo J, Zhang BH,
Li H. Association of Blood Glucose Control

29.

30.

31.

32.

33.

34.

35.

and Outcomes in Patients with COVID-19 and
Pre-existing Type 2 Diabetes. Cell Metab.
2020 Jun 2;31(6):1068-1077.€3.

Bode B, Garrett V, Messler J, et al. Glycemic
characteristics and clinical outcomes of
COVID-19 patients hospitalized in the United
States. J Diabetes Sci Technol. 2020
Jul;14(4):813-21.

Kwaghe VG, Reng R, Adediran O, Anumah F.
Clinical characteristics and outcome of
COVID-19 among people living with diabetes
in Nigeria. Int J Diabetes Clin Res.
2021;8(3):147.

Gregory JM, Slaughter JC, Duffus SH, Smith
TJ, LeStourgeon LM, Jaser SS, McCoy AB,
Luther JM, Giovannetti ER, Boeder S, Pettus
JH, Moore DJ. COVID-19 Severity Is Tripled
in the Diabetes Community: A Prospective
Analysis of the Pandemic's Impact in Type 1
and Type 2 Diabetes. Diabetes Care 2021
Feb;44(2):526-32.

Cariou B, Hadjadj S, Wargny M, Pichelin M,
Al-Salameh A, Allix I, Amadou C, Arnault G,
Baudoux F, Bauduceau B, Borot S, Bourgeon-
Ghittori M, Bourron O, Boutoille D,
Cazenave-Roblot F, Chaumeil C, Cosson E,
Coudol S, Darmon P, Disse E, Ducet-Boiffard
A, Gaborit B, Joubert M, Kerlan V, Laviolle
B, Marchand L, Meyer L, Potier L, Prevost G,
Riveline JP, Robert R, Saulnier PJ, Sultan A,
Thébaut JF, Thivolet C, Tramunt B, Vatier C,
Roussel R, Gautier JF, Gourdy P;
CORONADO investigators.  Phenotypic
characteristics and prognosis of inpatients
with  COVID-19 and diabetes: the
CORONADO study. Diabetologia 2020
Aug;63(8):1500-15.

Caballero AE, Ceriello A, Misra A, Aschner
P, McDonnell ME, Hassanein M, Ji L,
Mbanya JC, Fonseca VA. COVID-19 in
people living with diabetes: An international
consensus. J Diabetes Complications 2020
Sep;34(9):107671.

Musche V, Kohler H, Biuerle A, Schweda A,
Weismiiller B, Fink M, Schadendorf T,
Robitzsch A, Dorrie N, Tan S, Teufel M,
Skoda EM. COVID-19-Related Fear, Risk
Perception, and Safety Behavior in Individuals
with Diabetes. Healthcare (Basel) 2021 Apr
18;9(4):480.

Joensen LE, Madsen KP, Holm L, Nielsen
KA, Rod MH, Petersen AA, Rod NH,
Willaing I. Diabetes and COVID-19:
psychosocial consequences of the COVID-19
pandemic in people with diabetes in Denmark-
what characterizes people with high levels of
COVID-19-related worries? Diabet Med. 2020
Jul;37(7):1146-54.

74



