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ABSTRACT. In order to assess the hospitalized morbidity in children of the first year of life, an
assessment of the rates of hospitalization and the average length of stay of a patient in a bed, depen-
ding on the type of hospitalization, the profile of beds and the class of diseases according to ICD-10
in dynamics over three years was made. To analyze the data, information obtained from the medical
information system “Ariadna” by sampling 3371 children was used. Inclusion criteria: permanent resi-
dence in St. Petersburg, hospitalization in the first year of life in 2020—-2022. It was found that the hig-
hest frequency of emergency hospitalizations was observed in the year of the onset of the COVID-19
pandemic. Patients of the first year of life who were admitted urgently stayed in the hospital for less
time than planned patients. Most often, patients were hospitalized in ophthalmic, pediatric and surgi-
cal beds, which accounted for 2/3 of all hospitalizations in the children’s multidisciplinary hospital
during the study period. The children spent the longest time in other beds, among which the largest
contribution was made by resuscitation beds for newborns. High rates of average length of stay were
observed in neuropsychiatric, pediatric and surgical beds. Children with congenital anomalies (mal-
formations), deformities and chromosomal abnormalities ranked first in the frequency of admission
to the hospital, second and third places — with diseases of the skin and subcutaneous tissue and
respiratory diseases, which grew during the studied time interval. The lowest rate of hospitalizations
and the average length of stay in intensive care was observed in the year of strict quarantine restric-
tions, which was associated with the predominance of patients from the obstetric hospital of the
perinatal center and emergency children with a general decrease in the flow of patients from medical
organizations of the metropolis. Thus, the indicators of hospitalized morbidity were significantly af-
fected by the COVID-19 pandemic, the presence of a perinatal center in the structure of a children’s
multidisciplinary hospital, and the children’s hospital performing the functions of a third-level medi-
cal organization.

KEY WORDS: children of the first year of life; children’s multidisciplinary hospital; frequency of
hospitalizations; average length of stay of a patient in a bed; metropolis.
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PE3IOME. Jlns ananu3a HaHHBIX TOCIMUTAIU3UPOBAHHON 3a00JI€BAEMOCTH IETEH MEPBOTO Toja
JKU3HU OblIIa TIpOBEieHa OIEHKA IMOKa3aTesield YacTOThl TOCIHUTAIN3aIUd U CPEHEH IITUTEIbHO-
cTH nipeObIBaHUs 0OJIBHOIO HA KOWKE B 3aBUCHMOCTH OT THUIA TOCIUTAIM3AINH, NPODUIISI KOSK U
kiacca 6onesneid mo MKb-10 B nuramuke 3a Tpu roga. J{nst aHanm3a qaHHBIX OBIITN HUCTIOIB30BaHbI
CBEJICHHU S, TIOJIYUYCHHBIC U3 MEIUIIMHCKOW HHPOPMAITMOHHON CUCTEMbI K ApuajiHay, My TeM BbIOOP-
ku 3371 pebenka. Kputepun BKIIOUEHUS: OCTOSHHOE MpokuBaHue B I. CankT-lleTepOypre, ro-
CIIATaIU3anus Ha IepBoM roay ku3Hu B 2020—-2022 rr. YcTaHOBIEHO, 4TO Hanbosiee BhICOKas ya-
CTOTa DKCTPEHHBIX TOCIUTANN3AlUH HaOmoaanack B rox Hadasia nangemun COVID-19. [TanuenTs!
MIePBOTO rofia )KU3HH, MOCTYMHUBIINE YKCTPEHHO, HAXOAUIIUCH B CTAIlMOHAPE MEHEE JITUTEIHHO, YeM
TIaHoBbIe OonbHBIE. Hanbomnee 4acTo manueHTsl TOCIUTAIN3UPOBAIICH Ha OPTAIBMOIOTHUECKUE
KOMKH, KOWKHU MeANATPUUECKUX H XUPYPrUUecKUX Mpouiei, Ha 00 KOTOPHIX B UCCIEAYEMBIH
MIEPUOJ] TPUXOJUIIOCH 2/3 BCeX TOCIHUTAIN3ANHN B IETCKU MHOTONPOQUIBHEIN cTarimonap. Han-
0oJiee MINTENBHO JETH HAXOAUIIUCH Ha MPOYNX KOWKAX, CPEU KOTOPHIX HANOOIBIITHMA BKJIa 1 BHEC-
JI1 peaHUMaLlMOHHbBIE KOWKH JJ11 HOBOPOKICHHBIX. BhlcOKME MoKa3aTelnu CpeaHel ANUTEIbHOCTH
npeObIBaHUS TPOCICKUBAINCH HA TICUXOHEBPOJIIOTUUCCKHUX, MEIUATPUUCCKUX U XUPYPTHUCCKUX
Kolkax. Ha mepBoM MecTe 1Mo 4acTOoTe TOCITUTAIN3ANH B CTAIIOHAP OBIIN JAETH C BPOXKJICHHBIMHU
aHOMaIUIMHU (IOPOKAMHU Pa3BUTH ), TePOpMAITUIMHI K XPOMOCOMHBIMH HAPYIICHUSIMU, Ha BTOPOM
U TPEThEM MecTaX — C OOJIE3HSMH KOKH W TIOJJKOKHOM KJIETYATKH M OOJIE3HSIMU OPTaHOB JIbIXa-
HHUS, KOTOPBIE B TEUEHHE M3y4aeMOro BpeMeHHOro nurepnajia pociu. CaMblii HU3KUH MOKa3aTelb
YaCTOTHI TOCIIUTAIU3AIUN U CPEAHEH IUINTENHHOCTH MPeObIBaHUS B PEaHUMAllMK HaOII0JalCs B
roJl CTPOTUX KapaHTHUHHBIX OT'PAaHMYCHHUM, YTO OBLIO CBA3aHO C MpeodiIaJaHueM MAlMEHTOB U3
aKyIIepPCKOTO CTalMOHAapa MEPUHATAIBHOTO IIEHTPA U SKCTPEHHO MOCTYMHUBIINX JIeTeH pu o0IemM
CHIKCHUH TTOTOKA OOJBHBIX U3 MEAUIIMHCKUX OpraHu3aIuii Meramnoinca. Takum o6pa3om, Ha TO-
Ka3aTeu TOCIUTATIN3UPOBAHHOMN 3200JIeBAEMOCTH OKA3bIBAIIHA CYIIECTBEHHOE BIUSHUE TIaHIEMHUS
COVID-19, Hannune nepuHaTaIbHOTO IIEHTPA B CTPYKTYPE IETCKOTO MHOTOMPO(HIBHOTO CTAIIHO-
Hapa ¥ BBIIIOJTHEHUE AETCKON OOTbHUIICH PYHKIINN METUIIMHCKOW OpTraHN3aIlui TPETHETO YPOBHS.

KJIFOUEBBIE CJIOBA: netn mepBOro roga >KHW3HU; AETCKUH MHOTONMPO(GUIBHBINA CTaIMOHAD;
4acTOTa FTOCIUTAIN3AINHN; CPEAHSS JTUTEIBHOCTh MPeObIBaHUS 00BHOTO Ha KOMKE; METaIoIuC.

INTRODUCTION the Unified Plan for Achieving National Deve-

lopment Goals of the Russian Federation, redu-

The struggle for the life and health of each
newborn becomes especially important in the
context of demographic problems, when the
birth rate is much lower than the mortality rate
and further population decline may become a
problem of state security [2, 3]. According to

cing infant mortality is a key component of in-
creasing life expectancy [6].

The priority of child health care is one of
the fundamental principles of national health
care, which guarantees special protection for
children [8]. In modern conditions, the protec-
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tion of motherhood and childhood is a priority
for the health care system of the Russian Fe-
deration [7]. To increase the indicator of child
health at the state level, a significant num-
ber of programs are being developed, among
which is the Federal project “Development of
children’s health care, including the creation
of modern infrastructure of medical care for
children” [9].

The project envisages the development of in-
frastructure for the organization of medical care
for children in children’s polyclinics, children’s
polyclinic departments and the construction (re-
construction) of regional, district and republi-
can children’s hospitals. Thus, in case health de-
viations occur, our country ensures that children
are provided with the necessary medical care of
adequate quality and accessibility.

There is no doubt that the first year of life
is the most important stage in the formation
of a person’s future health. During the first
12 months there is a rapid development of all
organs and systems. Moreover, the infant adapts
to the outside world. That is why early detection
of diseases and pathological conditions is espe-
cially important for timely provision of medi-
cal care to a child [5]. The current system of
children’s health care is represented by a wide
network of medical organizations, it is fully ca-
pable to meet the needs of the pediatric popula-
tion [11]. Hospital institutions, which have been
equipped with modern equipment in different
Russian regions over the past few years, play a
special role in the system of medical care for the
pediatric population [1]. Specialized, including
high-tech, medical care for children provided
in inpatient settings of children’s hospitals is
the most resource-intensive sector of children’s
health care [10]. Advanced techniques and sci-
entific developments are actively introduced
into practical healthcare in the course of provi-
ding this type of medical care [4]. In addition,
multidisciplinary children’s hospitals are pro-
vided with the most highly qualified medical
personnel.

Thus, the assessment of the dynamics of hos-
pitalized morbidity in children of the first year
of life is a relevant topic for research since the
first year of life is extremely important period
for the formation of the child’s future health
and, concurrently, children’s hospitals are im-
portant in the system of providing specialized
medical care to the pediatric population.

AIM

To evaluate the dynamics of hospitalized
morbidity in children of the first year of life in
2020-2022.

MATERIALS AND METHODS

The base of this study was a multidiscip-
linary pediatric hospital of the Federal State
Budgetary Educational Institution of Higher
Professional Education “St. Petersburg State
Pediatric Medical University” of the Ministry
of Health of Russia (SPbSPMU), which be-
longs to the third-level hospitals. Information
obtained from the Ariadna medical information
system was used for data analysis by sampling
children hospitalized during the first year of
life in 2020-2022. Inclusion criteria: hospi-
talization in the first year of life in a pediat-
ric multidisciplinary hospital of SPbSMU and
permanent residence of the child in St. Peters-
burg. Thus, 3371 children were selected for the
research: 1124 children in 2020, 1119 children
in 2021, 1128 children in 2022. The average
age of the hospitalized patient was 5.35+0.10
months, sex distribution: boys — 57.3%,
girls — 42.7%.

Hospitalized morbidity was assessed by ana-
lyzing the frequency of hospitalizations and the
average length of stay of a patient in a bed de-
pending on the type of hospitalization, bed pro-
file, classes of diseases in accordance with ICD-
10 and intensive care stay. For this purpose,
extensive and intensive indicators, arithmetic
weighted mean and its error were calculated.
The reliability of differences in the indicators
was assessed using Student’s criterion. Diffe-
rences were considered significant at p <0.05.
Statistical processing of data was performed
using MS Office 2016 and STATISTICA 10.0
software.

RESULTS AND DISCUSSION

The assessment of the frequency of hospi-
talizations depending on their type showed
(Table 1) that 654.80 for every 1,000 of dis-
charged infants were urgently hospitalized in the
year of the COVID-19 pandemic onset, whereas
from 2021 onwards, health care organizations
have fully adapted to the new conditions and the
prevalence of planned admissions has increased.
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Table 1
The frequency of hospitalization and the average length of stay of a patient in a bed, depending
on the type of hospitalization in 2020-2022 (in %o (abs.) and M+m)
Tabnuya 1

YacToTa rocnuTaiu3aiy 1 CPeIHssl JUTUTEIbHOCTh MPEeObIBAHUS OOJILHOTO HAa KOHKE
B 3aBUCUMOCTH 0T TuMa rocruraigm3anun B 2020-2022 rr. (B %o (abc.) 1 M+m)

2020 ron / year 2021 ron / year 2022 ron / year Junamuka / Dynamics
Tun rocnu- Cpennsist Cpenussi Cpenusis Cpenussi
TaJM3anum / - - - -
T £ Yacrora / JLaTeR Yacrora / JUTITeRE Yacrora / JUTITeRE Yacrora / JUTITEME
'yp‘f 0 : Frequenc, nocts / Frequenc, Hocre, / Frequenc nocrs, / Frequenc nocre /
hospitalization q ¥ Average q y Average 9 y Average 1 Y Average
duration duration duration duration
DkcrpenHast / 654,80 5,81+0,57 467,38 8,16+1,17 464,54 4,71+0,30 -29,1 18,9
Emergency (736) (523) (524)
ITnanosas / 345,20 6,86+0,52 532,62 8,39+0,48 535,46 8,08+0,56 +35,5 +15,1
Planned (388) (596) (505)

* CTaTUCTUYECKU 3HAaYMMasl pasHuLa Mexay nokaszareiasimu 2020 u 2022 rr. (p <0,05).

In 2021, the level of planned hospitaliza-
tion increased by 28.6% compared to a previous
year, and in 2022 it slightly decreased by 0.6%.
In general, over the three years, the decrease
in the flow of emergency patients was 29.1%.
Assessment of the average length of stay of a
patient in a bed depending on the type of hos-
pitalization revealed that patients admitted in
a planned manner stayed in the hospital for a
longer period of time. The greatest difference
between the average length of stay of children of
the first year of life in the hospital was observed
in 2022, when it was 2 times longer than the
period of emergency hospitalization (p <0.05).
At the same time, the duration of planned hospi-
talization increased by 15.1% between 2020 and
2022, while the duration of emergency hospi-
talization decreased by 18.9%. Despite this dif-
ference, in 2021, the average length of stay of
patients admitted for emergency hospitalization
was almost equal to the planned one.

Patients were most frequently hospitalized
in ophthalmology, pediatric and surgical beds
(Table 2), which accounted for 2/3 of all hos-
pitalizations in the pediatric multidisciplinary
hospital in 2020-2022. Over the three years,
the level of hospitalizations of children in these
beds decreased, along with psychoneurologi-
cal and other beds, which was determined by
an increase in the frequency of hospitalizations
in infectious diseases beds, as well as derma-
tology and otolaryngology beds. Assessment of
the average length of stay of patients in a bed
depending on their profile revealed that du-

ring the research period, infants had the longest
stay in other beds, with neonatal intensive care
beds contributing the most. In 2020, the highest
average length of stay was in neuropsychiatric
(9.75+1.75 days) and pediatric (9.63+2.21 days)
beds. Evaluation of the dynamics of indicators
revealed that compared to 2020, in 2022, the
average length of stay increased most signifi-
cantly in pediatric beds (+41.2%), otolaryngolo-
gy (+34.6%) and ophthalmology beds (+15.7%).
At the same time, children spent less time in
hospital in infectious diseases (—38.1%), sur-
gery (—23.4%) and dermatology beds (—26.9%).

The frequency of hospitalization and the
average length of stay of a patient in a bed, de-
pending on the class of diseases according to
ICD-10 (Table 3) were studied in the course of
the study. It was revealed that during the whole
research period children with congenital mal-
formations, deformations and chromosomal ab-
normalities were in the first place in terms of
frequency of hospitalizations, while the second
and third places were occupied by diseases of
the skin and subcutaneous tissue and diseases of
the respiratory organs, which increased during
2020-2022. In addition to them, the rate of hos-
pitalization of patients with certain conditions
originating in the perinatal period (+42.3%)
and diseases of the skin and subcutaneous tis-
sue (+22.3%) increased significantly during
the study period. The frequency of hospitali-
zations of children with endocrine, nutritional
and metabolic diseases and diseases of the eye
and adnexa decreased most significantly (by
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The frequency of hospitalization and the average length of stay of a patient in bed depending

on the type of bed profile in 2020-2022 (in %o (abs.) and M+m)

YacroTa rocIiuTaIn3aiy U CpeIHss AIUTEIbHOCTh TPEOBIBaHU OOTHHOTO HA KOMKe

B 3aBUCUMOCTH OT THMa mpoduist koek B 2020-2022 rT. (B %o (abc.) 1 M+m)

Table 2

Tabnuya 2

2020 ron / year 2021 ron / year 2022 rox / year Junamuka / Dynamics
Cpennsisi Cpennsisi Cpenusist Cpenusis
Mpoduan xoex / JINTEIb- JINTEIb- JINTETb- JINTEIb-
Bed profile I4‘1-IacT0Ta/ HoCT / l:{acmra/ HoCTE / l;‘IaCTOTa/ HoCTE / l:{aCTOTa/ HOCTE /
requency Average requency Average requency Average requency Average
duration duration duration duration
[eanarpuyeckue / 205,52 5,66+1,63 207,33 10,53+2,50 198,58 9,63+2,21 -3,4 +41,2
Pediatric (231) (232) (221)
Xupypruueckue / 243,78 10,10+4,03 197,51 15,64+5,97 172,87 7,74+2,12 -29,1 -23,4
Surgical (278) (78) (213)
WNndexnmonnsie / 88,97 10,40+3,80 171,58 9,69+0,20 153,37 6,44+1,62 +42,0 -38,1
Infectious (100) (192) (173)
[Icuxones- 19,58 8,82+1,62 9,83 9,10+1,92 6,2 9,75+1,75 —68,3 +9,5
postoruueckue / (22) (11) (7)
Psychoneurological
Jlepmaroiio- 51,60 7,13+0,45* 61,66 5,58+0,37 85,11 5,214+0,39%* +39,4 -26,9
ruyeckue / (58) (69) (96)
Dermatological
OTOMapuHTOI0- 31,14 2,80+0,52 33,96 3,42+0,74 46,99 4,28+0,67 +33,7 +34,6
rudeckue / (3%5) (3%5) (53)
Otolaryngological
Odranemorno- 245,55 1,7240,13 198,39 2,21+0,19 198,58 2,04+0,19 -19,1 +15,7
rudeckue / (276) (222) (224)
Ophthalmic
TIpouwne / Other 110,32 14,05+6,96 119,75 19,63+7,13 98.4 14,20+2,58 -10,8 +1,1
(124) (134) (111)

* CTaTHCTHYECKH 3HaYNMasl pa3HuIa Mexy nokaszaremsamu 2020 u 2022 rr. (p <0,05) / Statistically significant difference between the indicators

2020 and 2022 years (p <0,05).

4.2 times). In addition, there was a 1.4-fold
decrease in hospitalizations for diseases of the
genitourinary system, a 1.3-fold decrease for
diseases of the digestive system, and a 1.7-fold
decrease for diseases of the blood, hematopoi-
etic organs and certain disorders involving the
immune mechanism.

As previously mentioned, the longest pe-
riod of stay among the children of the first
year of life was in the intensive care beds for
newborns (Fig. 2), which is determined by the
presence of a perinatal center in the structure
of the children’s multidisciplinary hospital as
well as hospitalization and medical evacuation
of critically ill patients of the first month of
life in the third-level children’s hospital. The
assessment of the frequency of hospitalizations
of children in intensive care in 2020-2022 re-

vealed that the highest value of indicators was
observed in 2021, when the hospitalization
rate reached 66.13 per 1,000 hospitalized in-
fants under one year of age (Fig. 1). The lowest
rate of emergency care hospitalizations was in
the year of strict quarantine restrictions. This
was attributed to the predominance of patients
from obstetric hospitalization as well as to a
decrease in the flow of patients from medi-
cal organizations of St. Petersburg. Overall,
the frequency of intensive care unit hospitali-
zations decreased by 16.3% over the three
years.

Evaluation of the average length of stay of
children in intensive care beds showed that du-
ring the studied period these indicators were
also influenced by the pandemic . In 2020, chil-
dren admitted mainly from the obstetric hospital
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Fig. 1. The frequency of hospitalizations in intensive care in 2020-2022 (in %o)
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Fig. 2. Average length of stay on a bed in intensive care in 2020-2022 (M+m)
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of the perinatal center stayed in intensive care
beds less than in the subsequent years studied
(12.33+2.32 days). In 2021, hospitalizations of
critically ill patients from medical organizations
and those delivered by ambulance (emergency)
increased, the average time of stay in emergen-
cy units among children under 1 year old rose
by 45.5% to the level of 2020 and by 31.6% in
2022.

Thus, the assessment of hospitalized morbi-
dity indicators revealed that the frequency and
duration of hospital bed stays of children in the
first year of life were affected by the COVID-19
pandemic, the presence of a perinatal center in
the structure of a pediatric multidisciplinary
hospital, as well as the level of the hospital and
related functional features of the medical orga-
nization.

CONCLUSION

1. The highest rate of emergency hospitali-
zations was observed in the year of COVID-19
pandemic onset. From 2021 onwards, planned
hospitalizations became predominant, and the
flow of emergency patients dropped by 29.1%
over the three years. Patients admitted on a
planned basis had a longer hospital stay than
those hospitalized urgently. The average length
of planned hospitalization increased by 15.1%
between 2020 and 2022, while emergency hos-
pitalization decreased by 18.9%.

2. Patients were most frequently hospitalized
in ophthalmology beds, pediatric and surgical
beds, which accounted for 2/3 of all hospitali-
zations in a pediatric multidisciplinary hospi-
tal during the research period. Over the three
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years, the rate of hospitalizations of children
in these beds has been decreasing due to a sig-
nificant increase in the frequency of hospitali-
zations in infectious diseases, dermatology and
otolaryngology beds. Children spent the long-
est time in other beds, among which neonatal
intensive care beds contributed the most. High
average length of stay was also observed in psy-
choneurological, pediatric and surgical beds.
Over three years, the average length of stay in
pediatric, otolaryngology and ophthalmology
beds increased significantly, while it decreased
in infectious diseases, surgery and dermatology
beds.

3. Children with congenital anomalies (mal-
formations), deformations and chromosomal
disorders were in the first place in terms of
frequency of hospitalizations, while the se-
cond and third places were taken by diseases
of the skin and subcutaneous tissue and dis-
eases of the respiratory system, which were on
the rise during the studied period. At the same
time, the frequency of hospitalizations of chil-
dren with diseases of the endocrine system,
diseases of the eye and adnexa decreased by
4.2 times.

4. The lowest rate of hospitalizations and
average length of stay in intensive care units
was observed in the year of strict quarantine re-
strictions, which was due to the predominance
of patients from the obstetric hospital of the
perinatal center and emergency children, with
a general decrease in the flow of patients from
medical organizations of St. Petersburg. Over
three years, the frequency of hospitalizations
and the average length of stay in intensive care
decreased by 16.3 and 31.6%, respectively.

Thus, the conducted research of hospitalized
morbidity rates showed the influence of the
COVID-19 pandemic, the presence of a perina-
tal center in the structure of the children’s mul-
tidisciplinary hospital, and the role of the third-
level medical organization.

ADDITIONAL INFORMATION

Author contribution. Thereby, all authors
made a substantial contribution to the concep-
tion of the study, acquisition, analysis, interpre-
tation of data for the work, drafting and revising
the article, final approval of the version to be
published and agree to be accountable for all as-
pects of the study.

Competing interests. The authors declare
that they have no competing interests.

Funding source. This study was not suppor-
ted by any external sources of funding.

JOIMOJIHUTEJIBHAA UHO®OPMALUSA

Bkaan aBTopoB. Bce aBTOpBI BHECIH Cy-
IICCTBEHHBIA BKJIAJl B pa3pabOTKy KOHIEIIIHUH,
MPOBEACHUE MCCIEI0BAaHUS U MOATOTOBKY CTa-
THH, TIPOWIA U Of00pWIH (UHAIBHYIO BEPCHUIO
nepen myOnukanuei.

KondaukTt uHTEpecoB. ABTOPHI JeKIapupy-
IOT OTCYTCTBHME SIBHBIX U NMOTEHLIHMAJIBHBIX KOH-
(IMKTOB MHTEPECOB, CBSI3AHHBIX C MyOIUKAIIM-
€l HaCTOSIIEN CTaThy.

HUctounuk puHaHcupoBaHus. ABTOPHI 3a-
SIBJISIIOT 00 OTCYTCTBMM BHEIIHEro (PMHAHCUPO-
BaHMS IPU MPOBEICHUH HCCIIEIOBAHUS.
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