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Pezrome. 2018-2023 tiunnap oasomuoa 1-mun kanonu ouabemuune ymrup acopamiapu cababiu oonarapoa Ky3a-
munean 1377 ma eocnumanuzayus XonramuHuHe pempOCHEeKMUE Maxauau MAGCyMull 6a Xadmanux KOHYVHUSMAAPHU
anukaaou. I ocnumanuzayusanap KuuL Magcymuoa s1e 10Kopu, Ky30a sca due nacm oapasicaoa kyzamuaou (p < 0,0001). By
Xonam uHGeKyUuoH Kacallanuul 6a AymOouUMMYH HCAPAECHAAP (PAONTULUHUHS MABCYMUTL Y32apUULLApU OULAH DOSIUK HKAH-
JueU QHUKIAHOU. DHe KYn eocnumanuzayusi Kuiunean 2ypyx 12—18 éwu yemupaap 6ynean oyaca, bupunuu mapma maui-
XUc KYuuiean Xoiamiap Kynpox Kudux éwoaeu 6onanap opacuoa xyzamunou (p < 0,0001). Xagpmanune dowuda eocnu-
Manuzayus KUIUW Xoramiapy Kynpox yupazan. Ywoy namuosicanrap npouiakmux yopa-maooupiap uuiiad dukuul 6a
muboOull EpOamMHU ONMUMATIAUIMUPULL VUVH MYXUM AXAMUAM KacO 5maou.

Kanum cyznap: Kanonu ouabem, I-mun, neduampus, eocnumanuzayus, Magcymuap, ycmup, 6oiaa, maxmabdeaua
éu.

Abstract. A retrospective analysis of 1,377 pediatric hospitalizations due to acute complications of type 1 diabetes
from 2018 to 2023 identified seasonal and weekly trends. Hospitalizations peaked in winter and were lowest in autumn (p
< 0.0001), correlating with infectious morbidity and autoimmune activity. Adolescents (12—18 years) were most frequently
hospitalized, while newly diagnosed cases were more common in younger children (p < 0.0001). Admissions were more
frequent at the beginning of the week. These findings provide valuable insights for preventive strategies and healthcare
optimization.

Keywords: Diabetes Mellitus, Type 1, Pediatrics, Hospitalization, Seasons, Adolescent, Child, Preschool.

Introduction. Type 1 diabetes is a chronic  systems, and are often preventable with appropriate

autoimmune disease characterized by the destruction of
insulin-producing beta cells in the pancreas. It is one of the
most common chronic diseases in childhood and
adolescence, affecting millions of young people
worldwide. Optimal management of type 1 diabetes is
crucial to prevent acute complications such as diabetic
ketoacidosis and hypoglycemia, as well as long-term
complications affecting the eyes, kidneys, and nerves [1].
Hospitalizations due to acute complications represent a
significant burden on patients, families, and healthcare

diabetes management. This study investigates the factors
associated with hospitalizations in children and adolescents
with type 1 diabetes to identify potential areas for
intervention and improve disease management. We
hypothesize that younger age, longer diabetes duration, and
suboptimal glycemic control are significant risk factors for
hospitalization.

Age Risk Groups. Different age groups of children
and adolescents experience T1D in unique ways. Young
children (0-6 years) may have a more acute disease onset
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due to metabolic adaptation challenges, whereas adoles-
cents (12-18 years) often struggle with disease manage-
ment due to hormonal changes, stress, and lifestyle factors.
Analyzing hospitalization rates by age helps identify vul-
nerable groups that require special medical attention [2].

Seasonal Factors. Research indicates that seasonal
factors influence T1D hospitalization rates. Increased hos-
pitalizations in winter are associated with a rise in viral
infections, which can exacerbate diabetes, while spring and
autumn fluctuations may be linked to autoimmune activity
[3]. Understanding these patterns can improve disease
management strategies.

Hospitalization Trends by Weekdays. Studying
the distribution of hospitalizations by day of the week pro-
vides insights into social and medical factors affecting pa-
tient admissions [12]. Hospitalizations tend to peak on
weekdays, particularly at the beginning of the week, re-
flecting healthcare system workflows and parental deci-
sion-making patterns [4].

Materials and Methods. This retrospective cohort
study analyzed data from medical records of the
Republican Centre of Endocrinology from January, 2018
to December, 2023. The study population included
children and adolescents aged 0-18 years with a diagnosis
of type 1 diabetes. Patients with type 2, and other types of
diabetes were excluded. Data collected included age, sex,
date of admission, reason for DKA onset, diabetes

Table 1. Age Distribution of Hospitalizations

duration, and length of stay. Patients’ data were
anonymized before processing. Statistical analysis was
performed using SPSS data software V.23 with a
significance level of p<0.05. Parametric variants are
presented as Average+SD.

Data Analysis Methods:

e Age-based analysis of hospitalization distribution
among different pediatric groups.

e Seasonal trend assessment by aggregating hospi-
talization data for winter, spring, summer, and autumn.

e Examination of weekday hospitalization patterns
to identify trends.

e Visualization of data using graphs for clearer rep-
resentation.

Results. A total of 1,377 children and adolescents
with type 1 diabetes were included in the study. The mean
age was 11.07+4.36 years. 18.0% of patients were 0-6
years of age, 29.2% were aged 7-11 years, and 52.8% of
patients were teenagers aged 12-18 years. All patients were
hospitalized with DKA. The average length of stay was
1.66+1.34 days.

Age Distribution of Hospitalizations. 18.0% of
patients were 0-6 years of age, 29.2% were aged 7-11
years, and 52.8% of patients were teenagers aged 12-18
years.

Age Group Number of Hospitalizations Average Length of Stay (days)
0-6 years 254 1.67 = 1.15

7-11 years 413 1.82+1.77

12-18 years 745 1.56 + 1.09

Seasonal variations in hospitalisations
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Fig. 1. Seasonality of hospitalizations due to acute complications of diabetes mellitus among children and adolescents
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Fig. 2. Seasonality of hospitalizations for newly diagnosed diabetes mellitus among children and adolescents
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Hospitalisation by days of a week
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Fig. 3. Distribution of hospitalizations of children and adolescents with acute complications of diabetes mellitus by days of
the week

Table 2. Age and length od stay of children and teenagers with DKA depending to the diabetes duration

Group N Mean | SD SE 95% CI (Lower) | 95% CI (Upper) p
Age - Known Diabetes 1,197 | 11.35 | 4.325 | 0.125 11.10 11.59 <0.0001
Age - Newly Diagnosed 214 | 9.49 | 4.226 | 0.289 8.92 10.06
Length of Stay - Known Diabetes 926 1.65 | 1.365 | 0.045 1.56 1.73 0.549
Length of Stay - Newly Diagnosed 187 1.71 | 1.197 | 0.088 1.54 1.88

Seasonal Variation in Hospitalizations. Data re-
vealed a significant seasonal dependence in hospitalization
frequency, with peaks in winter and autumn.

Possible contributing factors include:

e Increased viral infections in winter exacerbating
diabetes control challenges [6].

o Lifestyle and daily routine changes in autumn due
to school schedules, affecting adherence to treatment regi-
mens [8].

Spring and summer saw relatively lower hospitali-
zation rates, potentially due to more stable environmental
conditions, reduced academic stress, and improved disease
management facilitated by parental oversight during school
holidays [14].

Newly Diagnosed T1D Cases and Seasonality. A
pronounced seasonal trend was observed in the incidence
of newly diagnosed T1D cases, with the highest hospitali-
zations in January and the lowest in November (p <
0.0001).

Hospitalization Distribution by Weekday. The
distribution of hospitalizations by days of the week showed
the expected trend: the largest number of hospital admis-
sions occurs on weekdays, especially at the beginning of
the week (Monday and Tuesday), while on weekends on
Sundays the number of hospitalizations decreases (Fig. 4).
[10].

It was found that the manifestation of type 1 diabe-
tes mellitus in newly diagnosed patients occurs at an earlier
age than in other hospitalized patients with diabetes (p <
0.0001). However, the duration of hospital stay between
the groups does not differ significantly (p = 0.549).

Discussion. The highest hospitalization rate was
among adolescents (12-18 years, 53%), followed by chil-
dren aged 7-11 years (29%) and the youngest group (0-6
years, 18%). This trend highlights the challenges in diabe-

tes management during puberty, including increased insu-
lin resistance due to hormonal changes and the psychologi-
cal and social factors affecting treatment adherence.

Puberty significantly affects the hormonal
background of adolescents, leading to a sharp increase in
insulin resistance, and worsening glycemic control [11].
Psychological and social aspects of adolescents' lives also
affect treatment adherence [13]. Often, adolescents try to
reduce the frequency of insulin injections or do not
monitor their blood glucose levels in a timely manner,
which can lead to weak diabetes control and, as a result, to
the need for emergency hospitalization [9]. In younger
children (0-6 years), the frequency of hospitalizations is
lower, which may be due to the active involvement of
parents in treatment management [7]. At the same time,
younger children are more vulnerable to acute conditions
such as diabetic ketoacidosis, which often causes
hospitalization [5].

A pronounced seasonal trend was observed in the
incidence of newly diagnosed T1D cases, with the highest
hospitalizations in January and the lowest in November (p
< 0.0001).

This could be attributed to:

e Increased respiratory infections in winter, poten-
tially triggering autoimmune activity leading to p-cell de-
struction.

e Seasonal variations in vitamin D levels, which
play a role in immune regulation, influencing autoimmune
processes.

Hospitalization rates peaked on weekdays, especial-
ly on Mondays and Tuesdays, while weekend admissions
were lower.

Possible reasons include:

e Greater availability of healthcare services on
weekdays, facilitating hospital admissions.
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e Parents opting to seek medical care at the begin-
ning of the week rather than over the weekend.

The duration of hospital stay does not differ
depending on the duration of diabetes. This may indicate
the similarity of the treatment and diagnostic tactics and
the course of the disease in hospital settings.

Our study has several limitations: the only source of
data was the medical records of patients hospitalized with
DKA to the Republican Centre of Endocrinology. Still, the
Centre is the leading facility treating DKA, some cases
may be missed due to hospitalization to other health care
facilities and/or misdiagnosis.

Conclusions. Based on the analysis of
hospitalization data of children with acute T1D
complications, the following conclusions can be drawn:

1.Adolescents (1218 years) have the highest hospi-
talization rates compared to younger age groups due to
puberty-related metabolic and behavioral challenges. Edu-
cational programs for adolescents and parents should em-
phasize diabetes management strategies.

2.Winter and autumn are associated with the highest
hospitalization rates, likely due to seasonal infections and
lifestyle changes. Preventive initiatives should be
reinforced before these seasons.

3.A significant seasonal trend was observed in new
T1D diagnoses, with the highest incidence in January and
the lowest in November. This pattern may be linked to
increased viral infections, immune activity, and vitamin D
deficiency.

4.Hospitalizations predominantly occur on week-
days, especially at the beginning of the week, reflecting
healthcare system workflows and parental healthcare-
seeking behaviors. Adjustments in healthcare schedules
could improve emergency care Services.

5.Newly diagnosed T1D patients tend to be younger
than those with an existing diagnosis (9.49 + 4.23 years vs.
11.35 + 4.33 years, p < 0.0001). However, hospital stay
duration did not significantly differ between the two
groups (p = 0.549), suggesting similar treatment approach-
es.

6.These findings can be used to optimize healthcare
planning and develop preventive programs aimed at reduc-
ing hospitalization rates and improving the quality of life
for children and adolescents with T1D.

The authors declare they have no conflict of inter-
est.
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SITHJIEMHOJIOTHA T'OCITUTATH3AIIHH JIETEH
C OCTPBIMH OCIIO’KHEHHUAMHU CAXAPHOI'O
JAHABETA 1 THIIA: BO3PACTHBIE, CE30HHBIE H
HEJEJIbHBIE ACIIEKTHI

Koowcanasapos A.A., Anuesa A.B., Paxmanxynose K.X.,
Anxapos B.3.

Pe3ztome. Pempocnexmuenviii ananus 1377 eocnu-
manuzayuil 0emeti ¢ OCMPLIMU OCIONACHEHUAMU CAXAPHOSO
ouabema 1 muna 3a nepuoo c¢ 2018 no 2023 200 nossonun
8bIABUNMD CE30HHbIE U HedelbHble 3aKoHomepHocmu. Yac-
moma 20CNUManU3ayutl 00CmMueanla MaKkcumyma 3umou u
ovLia munumansHol ocenvio (p < 0,0001), umo xoppenu-
pyem ¢ Ce30HHOU UHDEKYUOHHOU 3a001e6aeMoCmbio U
AKMUBHOCBIO  AYMOUMMYHHbIX — npoyeccos. Haubonee
4ACmo 20CNUMANUUPOBATUCL NOOPOCTIKU 6 803pACTme OMm
12 00 18 nem, 6 mo épemsi Kax 6nepevie GbisdIeHHbIL OUd-
bem uawe ecmpeuancs y demeti miaouieco gospacma (p <
0,0001). TI'ocnumanuzayuu wawje NPOUCXOOUIU 8 Haudle
neodenu. Ilonyuennvle pesynvmamvl NpeoCmMasisiom yeH-
HOCb 0711 pazpadbomxu npOYUAAKMUYECKUX Mep U ONU-
Mu3ayuy MeOUYUHCKOU NOMOUJU.

Knrouesvte cnoea: caxapnvii ouabem 1 muna, ne-
ouampus, 20CNUMAIU3AYUS, CEe30Hbl 200d, HOOPOCHOK,
PebeHOK, OOUIKONbHBLIL 803PACHI.
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