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First of all, we would like to thank Kim et al. for their interest
in our article, entitled “Independent Impact of Diabetes on the
Severity of Coronavirus Disease 2019 in 5,307 Patients in
South Korea: A Nationwide Cohort Study” [1]. We are pleased
that Kim et al. recognized the value of our study with regard to
future research.

In this Korean nationwide cohort study, we found that dia-
betes was associated with worse clinical outcomes in patients
with coronavirus disease 2019 (COVID-19), including oxygen
therapy, ventilator support, and mortality, independent of oth-
er comorbidities. Despite inconsistent results among studies
from other countries, we suggested that our results originated
from a relatively well-controlled and stable situation. To the
best of our knowledge, our study was the first study using na-
tionwide cohort from Korea that showed an independent im-
pact of diabetes on the severity of COVID-19.

We generally agree with Kim et al’s opinions on the limita-
tions of our study and the need for further research. First, de-
spite a high proportion of untreated diabetes patients (43.1%),
this is in line with the relatively high unawareness of diabetes
(38.4%) [2]. Since laboratory data are not available in the Kore-

an Health Insurance Review and Assessment Service (HIRA)
database, It is impossible to recognize these undiagnosed dia-
betes patients in this study. On one hand, among patients diag-
nosed with diabetes, 9.2% were not receiving medical treat-
ment [2]. Conversely, if diabetes is defined based on diagnostic
codes to include these patients, some non-diabetic patients
may be categorized as diabetic patients due to incorrect diag-
nostic codes, affecting accuracy. Therefore, this limitation ap-
pears inevitable when using HIRA data. Although some non-
drug-treated patients with diabetes were classified as non-dia-
betes subjects, an independent impact of diabetes on the sever-
ity of COVID-19 was still seen in our study, so this could be
considered a more conservative analysis of this association.
Second, Kim et al. suggested that it would be useful to con-
sider the severity of diabetes in our study. Unfortunately, since
laboratory data are not available in the HIRA database, diabe-
tes severity could not be accurately assessed. We tried to per-
form subgroup analysis according to insulin use; however, lo-
gistic regression analyses were not suitable due to the small
number of insulin users in this study. Obesity is an established
risk factor for the severity of COVID-19 [3,4]. However, BMI
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data are not available in the HIRA data, and we believe that the
diagnostic code for obesity is inaccurate because numerous
obese patients do not receive treatment for obesity. Future re-
search using other databases with laboratory and anthropo-
metric data is needed.

Third, with regard to the loco-regional factor, we agreed with
Kim et al’s opinion that the outbreak in Daegu-Gyeongbuk
and the shortage of healthcare resources in this area may have
influenced the results. In our study, 59.4% COVID-19 patients
lived in this area. Since previous studies conducted in Daegu
revealed an association between diabetes and mortality in CO-
VID-19 patients in multivariable analyses, we would expect an
independent impact of diabetes on the severity of COVID-19
to be found even after adjusting the location [5]. A further
study addressing regional factors would be useful.

We would like to thank Kim et al. for their insightful com-
mentary on our study. We hope that our study will act as a
starting point for future research on the impact of diabetes on
clinical outcomes of COVID-19.
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