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INTRODUCTION

Type 1 diabetes (T1D) is a common, chronic, systemic 
disease in children and adolescents. Although studies have 
reported that the incidence of T1D varies significantly 

among countries, a rising incidence of T1D has recently 
been detected in many populations.1-5 Also, seasonal 
and gender differences in the incidence of T1D have 
been reported.5-8 In contrast, some studies reported no 
change.9-12 During the COVID-19 pandemic, several studies 
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ABSTRACT

Objective: Type 1 diabetes (T1D) is a common, chronic, systemic disease in children and adolescents, and its incidence globally increases annually. 
This study aimed to determine the incidence, diagnostic features, and presentation characteristics of T1D in children and adolescents during the 
pandemic period in Bursa Province, Turkey.

Method: This study included children under 18 with newly diagnosed T1D who consulted the Pediatric Endocrinology clinics of 3 tertiary hospitals 
in the city center of Bursa between January 1, 2015, and December 31, 2022. Nine hundred twenty-one pediatric patients were included in the 
study. The patients were divided into four groups according to age: Group 1, 0-4.9 years; Group 2, 5-9.9 years; Group 3, 10-14.9 years; and Group 
4, 15-18 years.

Results: Of the patients, 48.6% were female, and 51.4% were male. The median age at diagnosis was 9.23 years, with a significant age difference 
between genders. The highest incidence was observed in children aged 10-14.9 years. Moreover, two peaks were detected: 10-14.9 years in males 
and 5-9.9 years in females. The mean annual incidence was 3.8/100,000, peaking in 2017. During the COVID-19 pandemic, a temporary decline in 
diagnoses was noted, followed by an increase. Diabetic ketoacidosis (DKA) rates showed a significant rise over time, particularly in severe DKA cases 
during the pandemic.

Conclusion: This study provides the first comprehensive analysis of the rate of newly diagnosed T1D in children and adolescents in Bursa Province. 
Additionally, the study evaluated age, gender, and seasonal patterns of initial diagnoses, with global trends constantly. The incidence of T1D and the 
rate and severity of DKA at presentation were affected during the COVID-19 pandemic, causing lockdowns and healthcare avoidance.
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have reported a significant increase in the initial diagnosis 
of T1D. As compared to previous years, the rate of diabetic 
ketoacidosis (DKA) was gradually elevated. Although studies 
have been conducted in recent years on the incidence 
and incidence trends of T1D in childhood in Turkey13-16, 
evaluating the COVID-19 pandemic or comparing it to 
before the pandemic is limited.17,18 In addition, no previous 
study has been conducted on the incidence of initially 
diagnosed diabetes and patient characteristics in Bursa 
Province.

This study aimed to determine the incidence of T1D in 
children and adolescents (under 18 years of age) in Bursa 
Province of Turkey between 2015 and 2022, to examine 
whether there was an increase in the incidence of new 
diagnoses over the years, to evaluate whether there was 
a difference in the presentation characteristics during the 
pandemic period, and to evaluate the age, type of diagnosis, 
gender, and season of diagnosis in children diagnosed with 
T1D.

MATERIAL AND METHODS

Patient selection

This study includes children under the age of 18 with newly 
diagnosed T1D who applied to the Pediatric Endocrinology 
clinics of 4 large regional hospitals in the city center of Bursa 
between January 1, 2015, and December 31, 2022, and 
whose T1D diagnosis was confirmed. However, one center 
could not be included in the study due to the incomplete 
number of diagnosed patients per year and its data, and 
the study was completed with the data of 3 centers. In 
addition, cases diagnosed at the age of 18 or older, those 
diagnosed with Type 2, monogenic, or neonatal diabetes 
despite being under the age of 18, and those diagnosed 
outside of Bursa were excluded from the study. When 
evaluating the diagnostic features, the patients were 
divided into four groups according to age: Group 1, 0-4.9 
years; Group 2, 5-9.9 years; Group 3, 10-14.9 years; and 
Group 4, 15-18 years. Comparisons were made according 
to age and gender groups.

Laboratory

Serum glucose, blood gas, urine test, and blood/urine 
ketone values at the time of the first visit were examined 
from the files of all patients. In venous blood gas, pH values 
>7.30 and/or HCO3 >15 were classified as normal; 7.20-7.29 
and/or HCO3 10-14.9 as mild acidosis, 7.10-7.19 and/or 
HCO3 5-9.9 as moderate acidosis and pH <7.09 and/or HCO3 

<4.9 as severe acidosis. Normal values in urine density were 
accepted as 1003-1030, negative for glucose, and negative 
or trace amounts for ketone. A blood ketone level of less 
than 0.6 was considered ketone-negative.

Statistical analysis

Statistical analyses were performed using IBM SPSS 29.0.2.0 
(IBM Corp. Released 2023. IBM SPSS Statistics for Windows, 
Version 29.0.2.0 Armonk, NY: IBM Corp.) statistical package 
program. Annual population sizes were obtained from the 
2015-2022 Turkish census data from the address-based 
population registration system of the Turkish Statistical 
Institute. Pearson Chi-square and Fisher-Freeman-Halton 
tests were used in the analysis of categorical data. P < 0.05 
was considered statistically significant.

Ethics

The study was approved by the Local Ethical Committee 
(Approval number: 2011-KAEK-25 2023/04-21) and 
conducted following the Declaration of Helsinki. The 
patient’s parents had signed informed written consent.

RESULTS

Nine hundred twenty-one patients (48.6% were female, 
and 51.4% were male) diagnosed with T1D from Pediatric 
Endocrinology clinics of three regional hospitals in the city 
center of Bursa were included in the study. The median 
age at diagnosis was 9.2 years (0.1-17.9 years), and the 
difference in age at diagnosis between the genders was 
statistically significant (9.00 years in females (0.1-17.8 
years) and 9.80 years in males (0.1-17.9 years), p=0.035). 
Newly diagnosed T1D cases were the highest in males aged 
10-14.9 years (n=161), followed by females aged 5-9.9 aged 
group in females (n=159), females aged 10-14.9 aged group 
in females (n=146), and 5-9.9 aged group in males (n=144) 
(Table 1).

Table 1. Distribution of initially diagnosed T1D patients by age 
group and gender

Female Male Total

0-4.9 years 103 104 207

5-9.9 years 159 144 303

10-14.9 years 146 161 307

15-18 years 40 64 104

Total 448 473 921
T1D: Type 1 diabetes.
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The mean annual incidence in children between 2015 
and 2022 was 3.8 per 100.000. When evaluated by year, 
the highest incidence was found in 2017 (4.73/100.000). 
Figure 1 shows the incidence of newly diagnosed T1D by 
year.

The mean annual incidence between males (4.6%) and 
females (3%) was statistically significant only in 2020 

(p=0.022); however, no difference was found for other 
years. In evaluating age groups, the mean annual incidence 
was 13.7/100,000 at the 0-4.9 age group, 16.0/100,000 
at the 5-9.9 age group, 16.7/100,000 at the 10-14.9 
age group, and 9.3/100,000 at the 15-18 age group. The 
highest incidence was in the 10-14.9 age group; the lowest 
incidence was in the 15-18 age group (9.3/100,000). As 
for evaluating seasons and months, winter and December 
were the most common seasons and months for newly 
diagnosed T1D through the years (Table 2).

At the beginning of the pandemic period and after the 
declaration of the pandemic and lockdown in Turkey 
(March 11, 2020), the rate of new diagnoses showed a 
significant decrease in April (0.161195), May (0.225673) 
and June (0.225673) compared to previous years and 
months [January 2020 (0.29), February (0.16) and March 
(0.42)], while an increase was detected in the following 
months, after the end of the lockdown of July (0.451346) 
and August (0.419107) compared to previous periods. 

A statistically significant trend was found regarding DKA 
rates by year (p<0.001). While the DKA rate progressed 
similarly in 2016 compared to 2015, an increase was 
observed in 2017. While there was a decrease in 2019, 

Figure 1. The incidence of newly diagnosed T1D by year

Table 2. Distribution of newly diagnosed T1D cases by age group, gender, and season

Incidence Total 
(n=921)

2015 
(n=102)

2016 
(n=87)

2017 
(n=139)

2018 
(n=110)

2019 
(n=83)

2020 
(n=119)

2021 
(n=148)

2022 
(n=133)

p

Gender Female 46 47 76 56 42 47 65 69 46 0.202

Male 56 40 63 54 41 72 83 64 56

Age at 
diagnosis 
(years)

0-4.9 21 14 30 27 22 28 37 28 21 0.850

5-9.9 39 34 43 29 28 35 50 45 39

10-14.9 35 26 48 41 26 39 44 48 35

15-18 7 13 18 13 7 17 17 12 7

Female 0-4.9 10 7 15 18 11 10 16 16 10 0.987

5-9.9 20 20 29 15 14 15 23 23 20

10-14.9 12 16 25 19 14 16 20 24 12

15-18 4 4 7 4 3 6 6 6 4

Male 0-4.9 11 7 15 9 11 18 21 12 11 0.692

5-9.9 19 14 14 14 14 20 27 22 19

10-14.9 23 10 23 22 12 23 24 24 23

15-18 3 9 11 9 4 11 11 6 3

Season Winter 35 31 51 38 23 28 41 35 35 0.093

Spring 29 23 33 22 18 25 42 33 29

Summer 13 10 27 17 23 34 36 29 13

Autumn 25 23 28 33 19 32 29 36 25
T1D: Type 1 diabetes.
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there was a significant increase in these rates again with 
the pandemic (Figure 2 and Figure 3). While there was 
a statistically significant difference (p=0.038) when the 
severity level ratios of DKA were examined depending on 
the years, this difference was found only in the severe DKA. 
Accordingly, the incidence of severe DKA increased in 2020 
and 2021 compared to 2019 (Figure 4).

DISCUSSION

In our study, the mean annual incidence of newly diagnosed 
T1D in children was found to be 3.8/100.000 between 2015 
and 2022 in Bursa Province. Compared to previous studies, 
the incidence of newly diagnosed type 1 diabetes in Bursa 
Province was calculated for the first time. Incidence rates 
of T1D have been shown to be 0.1/100.000 in China 
and 36.8/100.000 in Sardinia and Finland annually.3 The 
worldwide distribution of T1D has been published many 
times and varies considerably from region to region. It is 
emphasized that the variability might be due to differential 
distributions of risk genes for the disease, environmental 
exposures, or methodological issues.1-3,7,8,19 In Turkey, a 
few studies evaluate the incidence of T1D.4-6,13-15 In 2016, 
the first study from Turkey showed the incidence and 
prevalence of Type 1 diabetes in children; the incidence 
was 10.8/100.000.14 Moreover, 13.1/100.000 in Malatya 
Province (2007-2019),5 8.03/100.000 in Diyarbakır Province 
(2020),6 16.7/100.000 in Elazığ Province (2009-2019),15 
7.2/100.000 in Southeastern of Turkey (2010-2011),13 and 
8.99/100.000 in Northwest of Turkey (2013-1015)4 has 
been reported. The reason for the lower incidence of T1D 
compared to other provinces in our study was interpreted 
as data loss from one of the centers and proximity to 
Istanbul, the largest city in Turkey. The highest incidence 
was detected in 2017 and 2021. It was thought that the 
lower annual incidence values in 2019 compared to the 
previous and following years may have been due to more 
applications to the center for which data could not be 
obtained.

There are no differences between genders (1.06:1), similar 
to the literature.4,5,14-16,20,21 The median age at diagnosis 
was 9.23 years. When the age distribution was evaluated, 
it was observed that it peaked in two age groups: 10-14.9 
years in males and 5-9.9 years in females. Some studies 
have reported that the 10-15 age group is the most 
common6,14,18,22; otherwise, some studies have found that 

Figure 2. DKA rates by month before and during the pandemic

Figure 4. Comparison of DKA severity between 2015 and 
2022

Figure 3. Forest plot of the DKA incidence rate according to 
trend analysis
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the most common age group is 5-10 years old.4,5,16 Gender 
dominance in the peaks was only emphasized in Demirbilek 
et al.’s study, likely our study.13 This situation is thought to 
be due to the different ages at which boys and girls enter 
puberty. 

Winter and December were the most common seasons and 
months for new diagnoses in all years. In many studies, the 
most common seasons were winter and autumn.4-6,16,20,21 It 
is estimated that the increase in the rate of new diagnoses 
in the winter and autumn seasons may be related to 
infectious diseases.

The incidence of newly diagnosed T1D showed a significant 
decrease after the pandemic declaration and lockdown in 
Turkey in April, May, and June 2020 compared to previous 
years and months, while an increase was detected after the 
end of the lockdown in July and August 2020. The systematic 
review published in 2024 examined 126 studies from 55 
countries.22 The incidence of T1D during the pandemic 
period was higher than the pre-pandemic incidence. A 
study from Turkey emphasized that T1D was diagnosed 
more frequently during the pandemic, particularly in the 
summer months.18 This study highlighted that, similar 
to our research, the number of patients diagnosed with 
T1D was higher in the summer period when the number 
of COVID-19 cases decreased, when there were many 
COVID-19 cases.18 Although there is no statistical data, it 
is presumed that a decline in admissions is due to curfew, 
lockdown, or avoidance of going to hospitals and/or 
emergency rooms due to fear of COVID-19. 

While the DKA rate at diagnosis decreased in 2019, there 
was a significant increase in these rates again with the 
pandemic. Moreover, the severe DKA rate in 2020 and 2021 
increased compared to 2019. Many studies have shown a 
rise in DKA or DKA severity during the pandemic, similar to 
our study.17,18,23-25 We assume that the reason is lockdown 
or curfew, or even if there is no lockdown, there may be a 
delay in going to the hospital due to fear of COVID-19. 

CONCLUSION

This study presents the first comprehensive analysis of 
the incidence of initially diagnosed T1D in children and 
adolescents in Bursa Province. The findings reveal a lower 
incidence rate than in other regions of Turkey, possibly 
due to data loss and geographical factors. The study 

also highlights patterns in age, gender, and seasonality 
of diagnoses, aligning with global trends. Notably, the 
COVID-19 pandemic influenced the incidence and severity 
of T1D presentations, with delayed diagnoses and increased 
DKA rates likely resulting from lockdowns and healthcare 
avoidance. These findings underscore the need for 
heightened awareness and timely intervention, particularly 
during global health crises, to prevent complications in 
pediatric T1D patients. Further research is warranted to 
explore regional disparities and long-term trends in T1D 
incidence.

Limitations of the study

The most important limitation of the study is that the 
data were collected from different centers, and that the 
data from one center could only be used in part of the 
study due to insufficient archiving. Additionally, we just 
speculated this data because there was no statistical data: 
The COVID-19 pandemic influenced the incidence and 
severity of T1D presentations, with delayed diagnoses and 
increased rates of DKA predicted due to lockdown and 
avoidance of healthcare services.

Ethical approval

This study has been approved by the Bursa Yüksek İhtisas 
Education and Research Hospital Clinical Research Ethics 
Board (approval date 19.04.2023, number 2011-KAEK-25 
2023/04-21). Written informed consent was obtained from 
the participants.
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