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interventions.

Objectives: This study aimed to determine the frequency of newly diagnosed T1DM during the
COVID-19 pandemic and compare the obtained data with the pre-pandemic period.

Methods: From March 2018 to March 2022, all newly diagnosed cases of TIDM aged less than 19
years were studied retrospectively in the outpatient Endocrinology Clinic of Besat Hospital, Hamadan
City, Iran, where all new patients with TIDM are registered. Data regarding age, sex, place of residence
(urban, rural), season of diagnosis, and clinical presentations were extracted from the participants’
hospital medical records and then analyzed.

Results: This study comprised 274 confirmed T1DM patients. The MeantSD age of the study
population was 8.39+4.2 years, and 139 patients (50.8%) were males. During the COVID-19
pandemic, more new patients with TLDM were registered in our center than two years before (166
vs 108 cases). Among those, 75 cases (45.2%) presented with diabetic ketoacidosis (DKA) at the
onset. Although not statistically significant, during the COVID-19 crisis, the frequency of ketoacidosis
at presentation of TLDM was higher than two years before (55.2% vs 44.5%, P=0.093). There was
no significant difference regarding the mean age of diagnosis of patients with TLDM between two
years before the pandemic and during the COVID-19 pandemic (P=0.109). Although not statistically
significant, during the COVID-19 pandemic, most patients with TLDM were in the age group of 5-9
years versus 10-14 years before the pandemic. The frequency of new cases of type 1 diabetes was
higher in girls than boys during the COVID-19 crisis (P=0.048). During the COVID-19 crisis, most cases
of TIDM occurred in summer, while before that, most cases were diagnosed in winter. However,
there was no significant difference in seasonality of TLDM. There was no significant difference in
place of living, initial and duration of clinical symptoms, type of infant feeding, and other perinatal
factors before and during the COVID-19 pandemic. The frequency of neonatal jaundice in patients
diagnosed before the COVID-19 pandemic was significantly higher than that during the COVID-19
pandemic (P=0.001). The frequencies of history of previous or concurrent COVID-19 infection in the
Key Words: participants and their close relatives were 42(25.3%) and 37(22.3%), respectively. The presence or
history of infectious diseases, including COVID-19, was higher during the pandemic (P=0.011).

COVID-19, Adolescents,

. Conclusions: During COVID-19, we found a higher number of new cases of type 1 diabetes in our
Children, Frequency,

tertiary referral center. The frequency of new cases of type 1 diabetes was higher in girls than

Newly-diagnosed type 1 boys during the COVID-19 crisis. The history of neonatal jaundice in patients diagnosed before the
diabetes : COVID-19 pandemic was significantly higher than that during the COVID-19 pandemic.
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Introduction

ollowing the emergence of COVID-19 disease

in December 2019 in Wuhan, China, and its

rapid change into a global pandemic, mil-

lions of people died in the world [1]. Severe

acute respiratory syndrome coronavirus 2

became a newly emerging viral disease that
caused serious complications in people with chronic
diseases, changed the pattern and severity of morbidi-
ties, and increased the incidence of other diseases. A
few recent studies indicated that the incidence of type 1
diabetes had increased during the COVID-19 pandemic
[2, 3]. An increase in new cases of type 1 diabetes is ex-
pected by triggering islet cell autoimmunity following
this viral infection or as the effects of its vaccines [4, 5].
There is limited data regarding the increased incidence
of type 1 diabetes mellitus (TLDM) during the COVID-19
pandemic [6, 7]. In addition, there are conflicting results
regarding the incidence of newly diagnosed T1DM in
children during the COVID-19 pandemic [8].

Given the limited information about the short- and
long-term effects of SARS-CoV-2 on the incidence of au-
toimmune diseases, this study aimed to determine the
impact of the COVID-19 pandemic on the frequency of
T1DM and compare the obtained data with pre-pan-
demic period. The results of this study can enrich our
epidemiological data on the role of the COVID-19 epi-
demic as a trigger for type 1 diabetes.

Methods

This research is a retrospective cross-sectional study
in Besat Hospital, Hamadan City, Iran, in 2023. The hos-
pital is where the newly diagnosed cases of T1IDM are
registered. We assessed and compared the frequency
of new cases of TLDM. Our hospital is a tertiary referral
center, and all patients with newly diagnosed type 1 dia-
betes are admitted to this center to assess the required
daily dose of insulin and educate the patients and their
families about living with TIDM. All new diabetic sub-
jects younger than 19 years registered as “new cases
of TIDM” in the hospital’s archive from March 2018 to
March 2022 were included. Those without the required
information of the study were excluded.

The primary outcome was the frequency of new cases
of TIDM with or without diabetic ketoacidosis (DKA)
at presentation two years before and during the first
2 years of the COVID-19 pandemic. Required informa-
tion included age, gender, seasonality of disease onset,
place of residence, clinical and laboratory characteris-
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tics, duration of clinical symptoms before diagnosis,
type of feeding during infancy, maternal factors during
pregnancy, incidence of COVID-19 disease in patients
and their families were extracted from the medical re-
cords of the patients. The inclusion criteria were the
diagnosis of type 1 diabetes between March 2018 and
March 2022. The exclusion criteria were incomplete
information and lacking access to the participants’ par-
ents to complete the questionnaire. Missing data were
supplemented by telephone contact with the partici-
pants. All study variables were collected retrospectively
and compared with the frequency two years before the
COVID-19 pandemic.

The diagnosis of TIDM was confirmed by a pediatric
endocrinologist based on the following laboratory mea-
surements [9]: The presence of classic symptoms of hy-
perglycemia (polydipsia, polyuria), weight loss, random
plasma glucose 2200 mg/dL or fasting glucose level
>126 mg accompanied by the daily need for insulin in-
jection. The International Society for Pediatric and Ado-
lescent Diabetes (ISPAD) guidelines were used to define
DKA criteria [10].

Statistical analysis

Data were analyzed using SPSS software, version 26.
The MeanSD were used to describe the participants’
quantitative characteristics. The student t-test was used
to compare the frequency of TIDM before and during
the COVID-19 pandemic. The chi-squared test and Fish-
er exact test were used to compare qualitative data. A
P<0.05 was considered statistically significant.

Results

In total, 274 new cases of diabetes were included in
the study. The characteristics of the studied population
are shown in Table 1. The frequency rates of new cases
of TIDM during 2018, 2019, 2020, and 2021 were 52,
56, 78, and 88, respectively. The occurrence of new cas-
es of TIDM increased significantly during the COVID-19
pandemic. The frequencies of new cases of TIDM and
DKA at presentation before and during the COVID-19
pandemic are presented in Table 2.

The Mean#SD ages of the study population before
and during the COVID-19 pandemic were 8.80+4.16
and 7.99%4.04 years, respectively. There was no signifi-
cant difference between the mean age of diagnosis of
patients with TIDM two years before and during the
COVID-19 pandemic (P=0.109). During the COVID-19
pandemic, most patients with type 1 diabetes were in
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Table 1. Comparing new cases of type 1 diabetes before and during the COVID-19 pandemic regarding demographic and clinical
characteristics differences (n=274)

No. (%)/MeantSD

Characteristic - P
Two Years Before COVID-19  During the 1% Two Years of

Pandemic the COVID-19 Pandemic
DKA 48(44.4) 91(55.6) 0.093
Age (y) 8.80+4.16 7.99+4.04 0.109
1-4 31(28.7) 54(32.5)
5-9 37(33.3) 63(38.0)
Age group (y) 0.53
10-15 36(34.3) 45(27.1)
15-19 4(3.7) 4(2.4)
Female 45(33.3) 90(66.7) N
Gender 0.048
Male 63(45.3) 76(54.7)
Urban 50(46.3) 66(39.8)
Place of living 0.285
Rural 58(43.7) 100(60.2)
Spring 26(24.1) 31(18.7)
Summer 28(25.9) 60(36.1)
Season at diagnosis: 0.224
Autumn 15(13.9) 27(16.3)
Winter 39(36.1) 40(28.9)
Duration of clinical <1 58(53.7) 90(54.2)
symptoms before 1-4 28(23.9) 57(34.3) 0.08
diagnosis (w) >4 102(40.4) 19(11.4)
Polyuria 106(98.1) 165(99.4) 0.999
Clinical symptoms Polydipsia 106(98.1) 163(98.2) 0.999
Co-infection 27(25) 66(40) 0.011
Breastfeeding 83(77.76) 139(87.7)
Type of feeding during Formula 17(15.6) 12(7.4) 0.717
infancy
Both 8(6.64) 5(4.9)
Neonatal jaundice Neonatal Jaundice 17(35.4) 10(12) 0.001"
Maternal type 2
iobetes 1(2.6) 5(6.2) 0.663
DKA: Diabetic ketoacidosis. Journal of Pediatrics Review
*Significant (P<0.05).

the age group of 1-4 and 5-9 years, whereas two years
earlier, most cases were in the age group of 5-9 and 10-
14 years. However, there was no significant difference
between the age groups of patients before and during
the COVID-19 pandemic (P=0.53). During the COVID-19
pandemic, the frequency of new cases of type 1 diabetes
was higher in girls than boys. This ratio was significantly
higher than before the pandemic (P=0.048). The data of
this study showed that the frequency of cases of keto-
acidosis at the onset of TLDM during the COVID-19 crisis
was higher than two years before (55.2 vs 44.5). How-
ever, this difference was not statistically significant. Dur-
ing the COVID-19 crisis, most cases of TIDM occurred
in summer, whereas two years earlier, most cases were

diagnosed in winter (P=0.224). There was no significant
difference in the place of living before and during the
COVID-19 pandemic. No significant difference was ob-
served between new cases of type 1 diabetes two years
before and during the COVID-19 pandemic in terms of
duration and initial clinical symptoms, including poly-
uria and polydipsia (P=0.08 and P=0.99, respectively).
No significant difference was observed between new
cases of T1DM during the COVID-19 pandemic and the
pre-pandemic period in terms of history of gestational
diabetes, type of infant feeding, and other perinatal fac-
tors. However, the frequency of neonatal jaundice in
patients diagnosed before the COVID-19 pandemic was
significantly higher than during the COVID-19 pandemic

Sadeghi M, et al. Comparing the Incidence of TIDM Cases Before and During the COVID-19 Pandemic. J Pediatr Rev. 2025; 13(1):65-72.
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Table 2. Description of new cases of type 1 diabetes and DKA in pre-pandemic period and during COVID-19 pandemic (n=274)

No. (%)
Variables
2018 2019 2020 2021 Total
New case 52(19) 56(20.4) 78(28.5) 88(31.1) 274(100)
DKA at presentation 24 24 48 43 139(50.7)

DKA: Diabetic ketoacidosis.

(P=0.001). The frequency of history of previous or con-
current COVID-19 infection in the participants and their
close relatives was 42(25.3%) and 37(22.3%), respec-
tively. The prominent and significant data of the study
are presented in Table 3.

Discussion

Several recently published articles suggest that the
COVID-19 pandemic has increased the incidence of type
1 diabetes or DKA in children. However, the data in this
area are controversial.

The current study’s data indicate that the frequency
of type 1 diabetes has increased significantly during the
COVID-19 pandemic compared to before that period.
The rate of increase of newly diagnosed T1DM was 50%
in the first year and 69.23% in the second year of the
COVID-19 outbreak. This finding confirms the findings
of studies by Unsworth et al., Dzygato et al., Al-Qahtani
et al., and Vlad et al. [7, 11-13]. In confirmation of the
findings of our study, Baechle et al. reported that the
COVID-19 pandemic caused an increase in the num-
ber of new cases of TIDM and DKA in Germany [14].
Giorda et al. demonstrated that the incidence of TIDM
increased dramatically in northern Italy during the CO-
VID-19 pandemic [2]. A similar apparent increase in the
incidence of TIDM during the COVID-19 pandemic was
reported in the UK and Spain [7, 15]. A review and meta-
analysis conducted by Rahmati et al. regarding the glob-
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al impact of the COVID-19 pandemic on the incidence
of new cases of type 1 diabetes in children compared
to the pre-pandemic period showed a 5.9% increase
in the incidence of type 1 diabetes [16]. Gottesman et
al. evaluated the incidence of newly diagnosed type 1
diabetes among children in the United States during
the COVID-19 pandemic years and compared data to
the pre-pandemic period and found a 57% increase in
hospitalizations due to type 1 diabetes [3]. Salmi et al.
conducted a similar retrospective cohort study in Fin-
land and reported an increase in the incidence of new
cases of type 1 diabetes in 2020 compared to the years
before the COVID-19 pandemic [17]. The findings of our
study are consistent with the results of these studies on
the increase in new cases of type 1 diabetes during the
COVID-19 crisis. However, some other authors believe
that it is too early to judge whether the COVID-19 pan-
demic has increased the incidence of type 1 diabetes or
itself causes TIDM [18-20].

There is no clear mechanism that can explain the in-
crease in the incidence of type 1 diabetes during the
COVID-19 pandemic. A potential explanation is that
SARS-CoV-2 infection may cause dysregulation of glu-
cose metabolism, and thus, susceptible children may
develop diabetes following SARS-CoV-2 infection. SARS-
CoV-2 virus may also be a potential and novel trigger of
beta-cell autoimmune destruction [7, 13]. In our studly,
nearly 75% of the participants had no history of COV-
ID-19 infection. Similar reports describe several children

Table 3. Key and significant findings on new cases of type 1 diabetes two years before and during the COVID-19 pandemic (n=274)

No. (%)/MeantSD

Characteristics P
Before Pandemic During the COVID-19 Pandemic
Number 108 166
Age at diagnosis 8.80+4.16 7.9914.04 0.109
Gender: Females 45(33.3) 90(66.7) 0.048"
DKA at presentation 48(44.4) 91(55.6) 0.093

DKA: Diabetic ketoacidosis.
*Significant (P<0.05).
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with new-onset diabetes unrelated to infection during
the COVID-19 pandemic [7, 21]. Another explanation
is that COVID-19 or subsequent lockdown as a stressful
event may trigger type 1 diabetes [6, 10].

Consistent with numerous reports [14, 22, 23], we
found that the COVID-19 pandemic has increased the
frequency of DKA at the onset of TLDM. Although there
is conflicting evidence regarding the prevalence of
newly diagnosed T1DM in children during epidemics,
all studies agree that DKA increases in frequency and
severity during the diagnosis of TIDM [20]. According
to the previous report by Rabbone et al. [24], we as-
sume that the COVID-19 pandemic may have changed
the clinical presentation of TIDM. Contrary to our hy-
pothesis, previous authors believed that more cases of
ketoacidosis during the COVID-19 crisis may result from
parents’ delayed search for medical assistance due to
the fear of becoming infected with SARS-CoV-2 [20, 22,
25]. This study found more cases of the disease in the
age group of 4-9 years than before the pandemic. A dif-
ference in age distribution was found by Leiva-Gea et
al., which showed an increase in the number of TIDM
in children less than 4 years of age [26].

In the present study, the frequency of new cases of
T1DM in girls was significantly higher than in boys dur-
ing the COVID-19 crisis. Consistent with our findings,
Gottesman et al. in the United States found a higher
incidence of new cases of type 1 diabetes in girls com-
pared to boys during the pandemic (7.56% vs 3.43%)
[3]. However, in a study by Matsuda et al. in Japan,
the incidence of type 1 diabetes during the COVID-19
pandemic in boys under 15 years was higher than the
overall incidence (1.8% vs 3.5%) [19]. Similarly, in the
study by Kamrath et al. in Germany, boys accounted for
55.6% of the patients [25]. Overall, there are conflict-
ing results regarding the gender differences of TIDM
during the COVID-19 pandemic in different parts of the
world. The results of the current study revealed that
during the COVID-19 crisis, an increasing trend of T1D
onset from winter to summer was found. However, the
seasonality pattern of new onsets was not significantly
different during the COVID-19 year compared to the
previous year. Kostopoulou et al. [18] reported a differ-
ent seasonality of new-onset TIDM during COVID-19
compared to the previous year, with an increasing trend
from spring to winter.

January 2025, Volume 13, Issue 1, Number 38

Conclusion

A significant increase in the frequency of TILDM was
observed during the two years of the COVID-19 crisis.
The frequency of new cases of type 1 diabetes was high-
er in girls than boys during the COVID-19 crisis. The his-
tory of neonatal jaundice in patients diagnosed before
the COVID-19 pandemic was significantly higher than
that during the COVID-19 pandemic. The presence or
history of infectious diseases, including COVID-19, was
higher during the pandemic (P=0.011).

Further research should investigate the long-term im-
pact of SARS-CoV-2 on the incidence of diabetes, keto-
acidosis, and its characteristics, clarify its mechanism,
and identify the causes of high incidence and preventive
interventions in this field.

Study limitations

Our study has some limitations. First, this study was con-
ducted in only one center, which may differ from other
provinces in terms of the state of the COVID-19 crisis and
the prevalence of infection. Therefore, the study results can-
not be generalized to other regions of the country. Further
research should investigate the effect of SARS-CoV-2 on the
incidence of diabetes in Iran. Secondly, some cases may not
have been included in the study due to the unavailability of
their information or referrals to other centers. Third, this
study shows the short-term effects of COVID-19 on the in-
cidence of type 1 diabetes. Further studies are needed to
examine the background information, data on specific anti-
bodies to COVID-19 in patients with newly diagnosed T1DM,
and the long-term effects of the COVID-19 virus on the inci-
dence of type 1 diabetes. At that time, it is possible to com-
ment more confidently about the impact of the COVID-19
crisis on the occurrence of type 1 diabetes.
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