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ABSTRACT. The study of the features of infectious morbidity, especially during the spread of
a new coronavirus infection, is of particular relevance in the organization of medical care to the
population and ensuring anti-epidemic safety. A comprehensive study of the infectious morbidity of
children aged 0-17 years in St. Petersburg in 2016—2020 was conducted. The indicators of infectious
morbidity of the child population by groups of infectious diseases and individual nosologies, by
different ages, living conditions and clusters of city districts were assessed. Differences in the sanitary
state of the external environment in the districts of St. Petersburg were revealed, such as chemical
contamination of surface waters in industrial and central areas, an increase in unsatisfactory samples
of bacterial contamination, especially in the historical center, an unsatisfactory situation of chemical
contamination of soils in industrial and residential areas. During the observation period, there was
a decrease in the general infectious morbidity among children in the city, only in 2018 and 2019
an increase in this indicator was recorded in suburban areas. The highest incidence of intestinal
infections was observed in residential areas, the lowest in suburban areas. While maintaining the
general trend of reducing the incidence of acute viral hepatitis, an increase in industrial and suburban
areas in 2017 and 2018 was noted. The highest flu incidence rates were in residential areas, the
lowest — in the historical center. In all groups of districts of the city in 2020 compared to 2019 an
increase in the incidence of viral pneumonia was recorded, the most significant in industrial and
suburban areas. The incidence of mainly sexually transmitted infections in 2020 decreased in the
city as a whole, but in residential, industrial and central areas there was an increase in the incidence
of gonococcal infection. The study of the features of the formation of infectious morbidity will
contribute to the optimization of organizational and anti-epidemic measures.

KEY WORDS: infectious morbidity; new coronavirus infection; children 0—17 years old; sanitary
condition.

MEAUKO-COUUNAJBHBIE OCOBEHHOCTH
®OPMUPOBAHUS WHOEKIITUOHHOM
3ABOJIEBAEMOCTU JETEA METANIOJIUCA

MEAWLIMHA | OPTAHU3ALMA 30 PABDDXPAHERHA TOMB 21 2025 ISSN 25364212



OPUTHHANBHBIE CTAThU

© Bacunuu Heanosuu Open, Auopeti Bauecnasosuy Kum, Hpuna Cepeeeena Kamaesa,
Jlrobo6wb Jleonuoosna Lllapagpymounosa, Hamanvs Anexceesna I'ypvesa,

Buxmopus Heopesna Cmuprnosa

Cankr-IleTepOyprekuii rocy1apcTBEHHbIH NeqMaTpuyecKUii MEAUIIMHCKUH YHUBEPCUTET.
194100, Poccwuiickast denepanus, r. Cankr-IlerepOypr, Jlutosckas yi., a. 2

KonrakTtHas nungopmanus: Jlo608s Jleonnnosna [llapadyTamHoBa — K.M.H., JOIEHT Kadeaphl COIUAIBHON NequaTpuu
n oprannzanuu 3apasooxpanenust OI1 u JAI10. E-mail: sharafutdinova_liubov@ mail.ru  ORCID ID: 0000-0002-3478-6043

Jlns yumuposanua: Open B, Kum A.B., Karaesa U.C., Hlapadyraunosa JLJL., T'ypsea H.A., Cmupnosa B.1. Menuko-
colualibHble 0co0eHHOCTH popMupoBaHKs HHGEKINOHHOI 3a00IeBaeMOCTH JleTell Meramnosuca / MeauirHa u oprann3anus
3npaBooxpanenus. 2023. T. 8. Ne 1. C. 4-20. DOI: https://doi.org/10.56871/MHCO0.2023.95.88.001

HocTynnaa: 20.01.2023

Opodpena: 15.02.2023

Hpunsara k neyarn: 21.03.2023

PE3IOME. 13y4yenue ocobeHHOCTEH NHPEKIIMOHHOK 3a001€Ba€MOCTH, OCOOEHHO B IEPHOJ pac-
NPOCTPaHEHUs HOBOW KOPOHABUPYCHOW NH(EKIIHH, TPUOOpETacT 0COOYI0 aKTyallbHOCTh MPHU Op-
raHU3alUd MEAMIMHCKON MOMOIIM HAaCEJICEHHIO U 00eCIeYeHHH NMPOTUBO3NUIEMUYECKON 0e30-
nacHoctH. [IpoBeneHo cronrHoe uccneaoBanue HHGEKIMMOHHOM 3aboneBaemocTu aetei 0—17 et
B Cankr-IletepOypre B 2016—2020 rogax. Ouenke nmojjexain noka3arean nHHEeKInoHHo! 3a60-
JIEBAEMOCTH JICTCKOTO HaceleHUs MO IpyniaM WHQEKIHOHHBIX 00JIe3Hel M OT/ACNbHBIM HO30J10-
TUSIM, IO Pa3JUYHBIM BO3pacTaM, yCJIOBHAM IIPOXKUBAHUS U IPyIIlaM paiiloHOB ropoaa. Brisisie-
HbI pa3JIU4us B CAHUTApPHOM COCTOSIHMM BHEIIHEH cpenbl B paiioHax Cankt-lleTepOypra, Takue
KaK XMMHUYecKas 3arpsA3HEHHOCTh MOBEPXHOCTHBIX BOJ B IIPOMBIIIJIEHHBIX U IEHTPAJbHBIX paiio-
HaX, YBeJIMUEHNE HEYIOBJICTBOPUTEIBHBIX P00 M0 OaKkTepualibHOM 3arpsi3HEHHOCTH, 0COOCHHO B
HUCTOPHUUYECKOM LICHTPE, HEYIOBIETBOPUTEIbHAS CUTYal[Us [10 XUMHYECKON 3arpA3HEHHOCTH I104B
B IIPOMBIIIJICHHBIX U CIAJIBHBIX pailoHax. 3a nepuo/] HabII0ACHUS 0TMEYAJIOCh CHIKCHHE 001ei
MH(EKIITMOHHOM 3a00JIeBaEMOCTH Cpeau JieTel B ropoje, Tojbko B 2018 u 2019 romax 3adukcu-
pOBaH MOJIBEM JAHHOTO IMOKa3aTels B MPUTOPOAHBIX palioHax. Hambomnpminii ypoBeHb 3aboie-
BAEMOCTH KHMIIEYHbIMU MHPEKIUIMH OTMEUYEH B CHAJbHBIX pailoHaX, HAUMEHBIINH — B IPUTO-
ponubix. Ilpu coxpanenunu o0mero TpeHaa Ha yMEHbIICHHE 3a00JIeBAEMOCTH OCTPHIM BUPYCHBIM
TernaTuToM OTMEYaJOCh €€ YBEJIMYEHHE B NMPOMBIIIJIEHHBIX M MPUTOPOAHBIX paiioHax B 2017 u
2018 romax. HanGompmme mokaszaTenu 3ab60J€Ba€MOCTH TPHUIINOM OBIIM B CHAJBHBIX paloHax,
HauWMEHbIINE — B UCTOPUYECKOM ILieHTpe. Bo Bcex rpymnnax pailoHoB ropoga B 2020 roay mo
cpaBHeHuio ¢ 2019 rogom 3adukcupoBan pocT 3a00JIeBaEMOCTH BUPYCHOM NMHEBMOHUEH, HanboO-
Jiee 3HAYUMBIH — B IPOMBILIUICHHBIX U MMPUTOPOAHBIX paiioHax. OOmias 3aboieBaeMoCTh HHPEK-
IHUSAMU, TIEPEIAONIUMUCS TPEUMYIICCTBEHHO MOJIOBEIM myTeM, B 2020 roay B meJIOM B TOpOJe
YMEHBIINJIACh, OJHAKO B CIIAJIbHBIX, IPOMBIIIJICHHBIX U HEHTPAJIbHbIX pailoHaxX OTMedascs pocT
3a00J1eBa€MOCTH TOHOKOKKOBOH nH(ekuuei. M3yuenune ocoOeHHOCTEH GOPMUPOBAHUS HHPEKIIH-
OHHOH 3a00JIeBaeMOCTH OYJET CIIOCOOCTBOBATH ONTUMHU3ALMH OPraHU3aMOHHBIX U MIPOTHUBOSIIH-
JIEMHYECKUX MEPOTPHUATHH.

KJIFOUEBBIE CJIOBA: undekuonHas 3a00JeBaeMOCTh, HOBasi KOPOHABHPYCHAsI MH(EKIIHS;
netu 0—17 met; caHUTapHOE COCTOSIHHE.

INTRODUCTION

Infectious disease morbidity is an indicator
of national security. It is one of the main causes
of temporary disability of the working popula-
tion, including care for a sick family member
(child).

It is a well-known fact that the incidence of
infectious diseases in the general population

and individual socio-age groups is characterized
by irregularity over time. Long-term dynamics
is characterized by epidemic tendency, cyclicity
and irregular (episodic) rises and (or) falls of
morbidity. Epidemics develop during wars, af-
ter natural disasters, in case of neglect in highly
effective anti-epidemic measures [1, 4, 5].

The year 2020 is notable for the epidemic
spread of new coronavirus infection (NCVI),
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which has reached a near-pandemic scale in all
parts of the globe [6, 11].

Pandemic (Greek Ilavonupio — the whole
nation) is an unusually severe epidemic spread
across countries and continents; the highest de-
gree of development of the epidemic process.
Pandemic is the most dangerous form of a new
disease spreading on a worldwide scale. Ac-
cording to the criteria of the World Health Or-
ganization (WHO), a pandemic is the spread
of a new disease worldwide [2, 10]. 5 million
people became victims of the new Coronavi-
rus infection (NCVI) in two years; more than
250 million (about 3% of the world’s popula-
tion) suffered from the disease in various forms.
The pandemic led to an economic crisis, wide-
spread quarantines, use of protective masks and,
since the beginning of 2021, mass vaccination.

The incidence of acute respiratory infections
and other infectious diseases continues to be re-
corded during the NCVI pandemic. The quaran-
tine closure of a large number of preschool edu-
cational organizations (PEOs) and the switch to
a distance learning mode in 2020 had a signifi-
cant impact on the infectious disease incidence
among the child population of St. Petersburg. At
the same time, there are significant differences
in infectious morbidity in general and by indi-
vidual nosologies in different districts of the city.

AIM

To analyze the infectious morbidity of chil-
dren 0—17 years old, to estimate the prevalence
of infectious morbidity among the child popula-
tion of St. Petersburg in 20162020, to evaluate
the distribution of various nosologies of some
infectious and parasitic diseases which depend
on the medico-economic and medico-social
characteristics of the districts in St. Petersburg,
to assess the state of infectious morbidity of the
child population in the analyzed groups.

MATERIALS AND METHODS

The research was conducted to retrospec-
tively study the infectious morbidity of children
0-17 years old in St. Petersburg in 2016-2020,
according to the conditions of residence and dis-
tricts of the city. Following statistical observation
forms have been analyzed: form No. 1 “Infor-
mation about infectious and parasitic diseases”,
form No. 2 “Information about infectious and

parasitic diseases”, form No. 23—17 “Information
about outbreaks of infectious diseases”, form
No. 18 “Information about the sanitary condition
of the subject of the Russian Federation” [9]. The
study was conducted by a continuous method. It
covered the indicators of infectious morbidity of
the child population in the period from 2016 to
2020. Various groups of the research included
infectious diseases and individual nosologies in
different ages and districts.

The principles of grouping neighborhoods of
residence in St. Petersburg are presented. The
neighborhoods of St. Petersburg are conditio-
nally divided into 4 groups.

The 1st group is “Dormitory districts”. This
is the largest group in terms of adult and child
population (the child population is more than 478
thousand children 0—17 years old). The group in-
cludes Vyborgsky, Kalininsky, Krasnoselsky, Pri-
morsky, Frunzensky districts. These are the dis-
tricts with the largest development and formation
of housing stock.

The 2nd group — “Industrial districts”.
It is formed by Kirovsky, Krasnogvardeysky,
Moskovsky and Nevsky districts. The average
annual child population is more than 295 thou-
sand children. The group is characterized by the
highest level of industrial production.

The 3rd group includes the districts of the
historical center: Admiralteysky, Vasileostro-
vsky, Petrogradsky, Tsentralny, with a child popu-
lation of more than 112 thousand. The group is
characterized, on the one hand, by the presence of
a large number of communal (shared) apartments,
and hence migration flows, and on the other hand,
by a large volume of elite housing, transport flows,
and an extended network of restaurants and cafes.
This group is also characterized by the presence of
a great number of medical and educational organi-
zations in adapted buildings and premises built in
the XVIII-XIX centuries, and in some cases these
premises do not meet sanitary requirements.

Group 4 — “Suburban districts”. This
group includes Kolpinsky, Kronstadt, Kurortny,
Petrodvortsovy, Pushkinsky districts of St. Pe-
tersburg. The group is characterized by the lo-
west population density and satisfactory envi-
ronmental and hygienic indicators.

RESULTS AND DISCUSSION

St. Petersburg is located on 42 islands of
the Neva River delta on the eastern coast of the
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Gulf of Finland. St. Petersburg is currently di-
vided into 18 administrative districts. In recent
years, residential areas have been developing in
all directions from the historical center of the
city. The area of the city is more than 606 km?.
The nearest suburbs are located on the lowlands
of the Neva River, they stretch along the bay —
1439 km? [3]. Population density in 2020 —
3837.73 people/km?.

The quality of the environment in the region
is determined by air and water pollution, land,
waste accumulation, the state of green spaces
and many other factors. Air basin pollution is
determined by the mass of pollutant emissions
from stationary and mobile sources. The main
polluters of the city’s atmosphere are enterprises
of fuel and energy complex, metallurgy, metal
processing and motor transport. A significant
contribution to the air pollution of the city is
made by transit transport, which is not recorded,
however, its increase is noticeable. In general,
the level of air pollution in the city is below the
average in Russia. It is one of the lowest among
the cities with more than 1 million of inhabitants
(Table 1) [3].

The current research assesses the city dis-
tricts in 2016 and 2020 by separate spheres of
life: socio-demographic; health care (develop-
ment of the network of medical organizations
(MOs) and organization of medical support for

children and adolescents); socio-economic; en-
vironmental and hygienic.

The presented data indicate the improvement
of air quality in the city districts during the re-
search.

The main source of water supply in St. Peters-
burg and its nearest suburbs is the Neva River.
A number of suburban areas are supplied with
water from underground sources (Krasnoselsky,
Kurortny, Petrodvortsky, Pushkinsky districts).
The quality of surface waters of St. Petersburg
is mainly determined by the quality of natural
waters flowing into the city as well as wastewa-
ter discharged [3].

The survey of underground water supply
sources in Krasnoselsky district (classified as a
group of dormitory districts) performed in 2016
showed both chemical and bacterial contamina-
tion in 85.7 and 3.6% of samples according to
the Form No. 18 “Information on the sanitary
condition of the subject of the Russian Federa-
tion”. In 2020, bacterial contamination was not
registered, and chemical contamination almost
halved to 43.8% of samples. In three districts
categorized as suburban (Kurortny, Pushkinsky
and Petrodvortsovy), both chemical and bacte-
rial contamination of underground water supply
sources was also detected. In 2016, it amounted
to 52.08 and 2.08%, respectively. In 2020, chem-
ical contamination in suburban areas decreased

Table 1

Air quality in 2016 and 2020 (according to Form No. 18 “Information on the sanitary condition

of the subject of the

Russian Federation”)

Tabnuya 1

KadectBo Bo3mymrHo# cpenbl B 2016 u 2020 rT. (o marHbM hopmbr Ne 18 «CBeaeHus
0 CaHUTAPHOM COCTOSTHHU cyOBekTa Poccuiickoit @eneparum»)

2016 2020
w4 ~ [}
£ | SE% < E s 5 -
~ = S 0 A 3 5 ~ = £ 2 s =
= < >R > g = < < o o 5 2
L S a 2 S~ E ° a 2 ¥ ] > =
Groups of districts / 5 S s =S = = » g 5 & 585 oA
. S5 & ) Z 9 Se S g 259 3e Z o Se
I'pynnsi paiionos / @ = =S =2 €2 a2 » ES 253 £2 8 2
22 SX2g| sggE 23 SSEEE | 25 E
— Q9 S S~ = 2] — 9 « = = = L
= = S v v =8 E = = Z 9 3 9 =3 E
- 52 2 g & s = 5 &
=3 = £ S K =3 3 e T X
o S g = N z o z = N z
o =] g q>f = =2 = 5 =
2 < s <
Group 1/ 1-s rpynma 12914 10 0,39 6500 0 0
Group 2 / 2-s rpymnmna 11 506 7 0,24 7450 0 0
Group 3 / 3-a rpynmna 5615 30 2,14 3700 0 0
Group 4 / 4-1 rpymnna 6544 0 0 3350 0 0
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more than 2-fold (to 24.14%), while bacterial
contamination was not registered. These areas
are characterized by the presence of private
households, centralized and personal water sup-
ply systems.

In 2016 surface water supply sources have
been examined for chemical, bacteriological
and parasitic contamination. In 2016, as well
as in 2020, 100% of surface water samples in
dormitory districts were unsatisfactory in rela-
tion to bacterial contamination. The bacterial
contamination in industrial districts increased
from 75% of samples to 100%, in 2020 100%
of samples were unsatisfactory concerning
chemical contamination. Water samples in the
historical center districts showed a significant
increase in unsatisfactory results. The quality
of water supply from surface sources in 2020
cannot be called satisfactory both by chemical
and bacteriological components in all groups of
districts (Table 2).

The condition of soils in different districts
was analyzed as well. The main sources of pol-
lution in St. Petersburg are industrial emissions,
dust from construction sites and roads, waste
disposal sites, garbage dumps, groundwater, and
atmospheric precipitation. During the entire re-
search, the unsatisfactory situation with regard

to soil contamination by chemical pollutants
(copper, lead, zinc, tin, tungsten, nickel, chro-
mium) was recorded in industrial areas. The soil
contamination in dormitory districts increased
more than 2 times during the research period.
Suburban areas and the historical center of the
city were characterized by more favorable indi-
cators of soil pollution (Table 3).

There have been performed the analysis of
housing provision of the population in diffe-
rent districts of the city over a ten-year period
(in 2010 and 2020).

In 2010, the highest housing provision (in m?
per 1 inhabitant) is in the 2nd and 3rd groups
(industrial districts and the historical center).
The lowest is in suburban areas (Group 4). The
highest population density is in industrial dis-
tricts and the historical center, the lowest — in
suburban areas (Table 4) [12].

In 2020, in all groups of districts except for
the historical center, an increased provision of
housing per 1 inhabitant from 18.4 to 19.9 m? is
registered. At the same time there is a decrease
in this indicator from 15.8 to 10.3 m? in group 3
(historical center). It should be noted that
population density in group 3 increased (from
5692.9 in 2010 to 5796.8 in 2020) whereas the
housing stock decreased, presumably due to the

Table 2

Surface water quality in 2016 and 2020 (according to Form No. 18
“Information on the sanitary condition of the subject of the Russian Federation™)

Tabnuya 2

KauectBo moBepxHOCTHBIX Boz B 2016 1 2020 romax (o naHHBM GopMbr Ne 18
«CBeneHmst 0 CaHUTapHOM COCTOSTHHM CcyOBhekTa Poccuiickoit demepannny)

2016 2020
© © © ©
- — o Bl 8= 2l 8= = $ = 2| 8= =
2 2% 2 2% = S| T E| &= 2| &= 2
2 @ $2| ~= SE2 | -~ = E|l~=z| 82| ¢2 £ |~ = | -~ =
2 g = a2 | EZ| =2 | EE | »a| = S| EZ| 2| EE| =2
= = e = &= s 5 o= s 5 o= e = | % 3 s 5 2= s 5 [ =]
= o E;e S v w3 [=E-*] © 3 S W E;e _- w3 (=2 @© 3 [=E-*]
»n = = = - = - == = S o [ == [ = =
L o 9 = Q = Q G - = Q - Q
s > % s = S = & = 54 c =| 2 2|5 k& S = s = s & =
T 2 5| S 2| 8 S a2l & F | & a 5 = | 8 Sal S| & a
= T8 |l 2| M| 2| s | 2| FE|Ea| s |Z2S| B | 28
S 3z S F | B & S = | €& SE | ERr|oF | 20| 25 |ER S = | € r
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2 = £ S ) ,gg ) e 2 ES| s 8 ,gg > o e e > o
= g sz = = tZi| S5 |EE| 5| 82|28 | E£5|s5| €8 = =
S~ = = =" 29 = 4 25 = A4 = = s = [TH = 4 Z 9 = 4
= D) - O s R — S & = — S D) = a4 > — S £ = — S
C) =2 SE| sz | 2Bl sa|2E|sc|vg|se |22 8
85 © o o = N as | e | 85| | 28 |5 28 | ¢ 2
eS| Sz | ¢ | S| aEFE |z |38 || e |z FE|=
=& s s o ER|S 2| F s o
X < £ X = X < £ X | B X
S I S Hog S ﬁg S ﬁg S
=S o o o
=} =2 =} =]
Group 1/ 1-s1 rpynmna 13 0 12 100 12 8,3 12 0 12 100 12 0
Group 2 / 2-s1 rpynmna 24 0 24 75 24 0 24 100 24 83,3 24 0
Group 3 / 3-s rpynma 12 0 12 0 12 0 12 100 12 91,7 12 0
Group 4 / 4-a rpynmna 24 0 24 83,3 23 50 24 8,3 24 100 24 0
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Table 3

Soil quality in groups of districts in 2016 and 2020
(according to Form No. 18 “Information on the sanitary condition of the subject of the Russian Federation™)

Tabruya 3

KauecTBo nmouss! B rpynmnax paiionoB B 2016 u 2020 rogax
(o nanubIM opmbl Ne 18 «CBeneHust o canutapHOM cocTosiHuN cyObekTa Poccuiickoit @eneparum»)

2020

2016
g
~
= g B
> P z = =

|- @ ~ =

23 =5 | g2 | B
= = s 5
= o g = S < @ g
= = =) —
£ < Q = =
@g‘ » & &E‘ o =
< o = S 2z 2 3
© 2 e c g S =
g E S 2o =
= = s = T =
OE = = = Q& o &
- o * Y 9 “g
€ - © ° = s g
853 $ 5 2
S 9 = _— O
= 8 5@
S S 5
=9
[=2]

% of unsatisfactory /

% HeYI0BJIETBOPUTEIbHBIX
Total chemical samples /
Bcero xumuyeckux npood

% of unsatisfactory /

% HeyI0BJIETBOPUTEIbLHBIX
Total bacteriological samples /
Bcero 6akTepuooruueckux npoo
% of unsatisfactory /

% HeyI0BJIETBOPUTEIbHBIX

Group 1/ 1-a rpynma 1871 1,44 1871 0 588 3,23 588 0
Group 2 / 2-s rpynmna 1360 1,32 1360 0 324 1,50 324 0
Group 3 / 3-s rpynma 1230 1,14 1230 0 290 0,02 290 0
Group 4 / 4-s1 rpynma 1101 0 702 0 359 0,01 359 0
Table 4
Provision of housing for the population of groups of districts of St. Petersburg in 2010 (m?)
Tabnuya 4
O0ecredeHHOCTh KITbeM HaceneHus rpymn paiiono Cankt-IletepOypra B 2010 rogy (M%)
=~ : L < : :';
2 8 ~ S = =~ Z = SR 2
2 g E z 3 <2 o= 2855 | ET 8
- 2 s = = B s = S = 9 = =S 3 S =z =
% = ) 2 3 s S EQ 2= E 2 tgsd
= = 5 =2 s =g =E L S8 5= SZ S s
o L ° - = o ) o w gz =
b~ S 9 ol 5= S oA g Sg % = 2 %
© 3 e = @ o = o =2 7 9 — g =
»n = = ’= =) on S 'm 9 .E o = o v B o
o= =9 > 2 = Q= 9 2 =9 = E;_g«
= > S Q - 9 g s o = S = & %) o =
SE e =2 33 S 2535 | 287
= 5 =
&) (-S = =7 = = z
Group 1/ 1-s rpynna 2191 766 295 114 27759,1 4796,8 12,7 0,8
Group 2 / 2-s rpymnmna 1 424 249 207 834 19 210 6015,4 13,5 0,9
Group 3 / 3-s rpynma 706 035 98 671 11 186,8 5692,9 15,8 0,9
Group 4 / 4-s rpynma 555171 88050 6486,8 1100,4 11,7 0,8
St. Petersburg / Cankr-IletepOypr 4877 221 705910 64642,7 3467.,4 13,3 0,9

transfer of housing stock into non-residential, a
large number of shared apartments and an in-
crease in population due to external migration,
which affects the increase in population density
(Table 5) [12].

Primary health care (PHC) for children in
St. Petersburg, including primary specialized

care, is provided at 1,170 pediatric areas in 79
children’s outpatient polyclinics, among them
16 are children’s city outpatient clinics and 63
are children’s outpatient departments. In addi-
tion, primary health care for children is provided
in 20 offices of general medical practice, and
primary specialized medical care is provided in
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Table 5
Provision of housing for the population of groups of districts of St. Petersburg in 2020 (m?)
Tabnuya 5
O0ecredyeHHOCTh KITbeM HaceneHus rpymn paitono Cankt-IletepOypra B 2020 rogy (M%)
=~ —~ hl:\ o =]
~ S o a8 E - = = ®
@ ~ =) ~ E S~ = o~ N =
£f ss SE | £3 | $.% | sEE: | E5¢8
2 ZE 25 ES | gg2 | 2385 | 22¢%
Z = = ¢ &3 s | 27 | EEEE| ¢ X
T o s < S = o S S = =9 5 = s s~
- = 2 o S o= = 2 2 EZ 2o % S
[SE) S «® » o < E £ 5 TR s E =
w = ol = S o0 S == @5 27 =
= =9 o < £ & 2 = 9 7 = 8 = | L=
= = S o = 9 S = < = =3 2 =
& £% | 2E | 33 | f|2z5:) 238
© g N % = = Z -
~
Group 1/ 1-s rpynma 2413403 478 459 47815, 6 5281,9 19,8 1,2
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Table 6
Provision of primary health care for children aged 0—17 from groups of districts of St. Petersburg in 2020 (%)
Tabnuya 6
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Group 1/ 1-s rpynma 478 459 554 94,4 13,25
Group 2 / 2-s rpynmna 295313 328 94,1 12,16
Group 3 / 3-a1 rpynmna 112 292 131 91,7 11,31
Group 4 / 4-5 rpymna 140 149 157 91,4 11,0
St. Petersburg / Cankr-IletepOypr 1026213 1170 93,7 12,38

consultative and diagnostic centers, including
medical organizations of federal subordination,
specialized early treatment and prevention cen-
ter, outpatient and consultative departments of
city hospitals, and dental clinics [7, 8].

There have been performed an analysis of
medical organizations providing primary health
care to children, namely their staffing with dis-
trict pediatricians and the availability of district

pediatricians. In relation to the number of dis-
trict pediatricians, the first and second ranks be-
long to the 1st and 2nd groups of districts: 13.25
and 12.16 per 10,000 children, respectively. The
staffing level of district pediatricians is over
90% in all groups of districts (Table 6) [8].

The highest level of availability of district
pediatricians is noted in the districts where the
construction of new housing is accompanied by
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the development of health care infrastructure,
commissioning of new polyclinics and general
practitioners’ centers.

The minimum level of provision is noted in
the group of suburban areas, where the develop-
ment of medical infrastructure lags behind the
growing demand of the population. At the same
time, taking into account the lowest density of
children’s population, this group has the grea-
test “elbow of access” to children’s polyclinics.
The peculiarity of the 3rd group of districts (the
historical center) is high population density, low
provision with housing per 1 inhabitant and the
3rd place in terms of staffing with pediatricians.

Analyzing the growth/decline of the child
population, a decrease in the number of chil-
dren 0—17 years old in the 3rd group of districts
by 1.85% was noted. The maximum increase
in the number of children aged 0—17 years was
observed in dormitory and suburban districts
(16.4% and 21.6% growth in dynamics, res-
pectively).

Thus, our conditional mapping of St. Peter-
sburg districts and their grouping according to

the studied qualitative criteria confirmed the
assumptions about significant differences in
the levels of infectious morbidity of children
in all groups of districts during the research. It
is worth noting that the overall infectious mor-
bidity of children for 2016-2020 decreased by
32.9%, the largest decrease was recorded in the
group of sleeping areas (35.3%), in the group
of the historical center (37.0%), industrial areas
(36.0%), and the smallest — in suburban areas
(13.5%) (Fig. 1).

At the same time, while the general trend
towards a decrease in overall infectious morbi-
dity for all groups of districts was preserved, a
significant decrease in the indicator was noted
precisely in 2020 (—22.1% compared to 2019).
The peculiarity of 2020 was the epidemic spread
of' a new coronavirus infection. The introduction
of restrictive measures, including full distance
learning and shutdown of public catering enter-
prises had a significant impact on the reduction
of infectious morbidity.

An analysis of infectious morbidity was car-
ried out by following groups of infections in the

200000 -
185961,4 184814,0
163902,4
L5628 159194,3
62945 1531059
150000 - *> 138260,4
144707,3 *
141869,2 124563,1 120371,9
128453,8 — v 131136'
120707,3 126429,0 1102380 111076,5
100000 | 1122342 04918,3
103630,4 ® 927400
94131,4
70721,0
50000 -
0
2016 2017 2018 2019 2020

e=@== [opop/City ~ @ 1rpynna/group e=@== 2 rpyn

na/group e=t== 3 rpynna/group e=@m== 4 rpynna/group

Fig. 1. Total infectious morbidity of children aged 0—17 years in 2016-2020 in groups of districts and in St. Petersburg as

a whole (per 100,000 children)

Puc. 1. O6mias nndexnnonnas 3adoneBaemocts neteit 0—17 et 8 2016-2020 rogax B rpynmax paiioHOB 1 B 1ieioM 1o CaHKT-

[etepOypry (ra 100 000 nereit)
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districts: incidence of intestinal infections (in-
cluding bacterial dysentery), acute viral hepati-
tis, respiratory tract infections (acute respiratory
infections, influenza, viral pneumonia), gono-
coccal infection, active tuberculosis.

The conducted analysis showed a similar
trend to the decrease in general infectious mor-
bidity — a decrease in the incidence of intesti-
nal infections in 2020 in all groups of districts
compared to 2016: by 45.0% in Group 1, 41.0%
in Group 2, 40.1% in Group 3 and 35.0% in
Group 4. At the same time, the highest inci-
dence of intestinal infections was observed in
the group of sleeping areas, the lowest — in
suburban areas, with no significant differences
between the groups of districts (Fig. 2).

Estimating the age structure of morbidity
with intestinal infections, it was noted that the
most prevalent group was the age of 3—6 years,
27.4% — on 7-14 years, 20% — on 1-2 years
(Table 7).

Two infections from the group of intestinal
infections — bacterial dysentery and viral he-

patitis A were selected for the analysis as they
were the most significant in epidemiological
terms.

In 2019, the highest incidence of bacteri-
al dysentery was recorded in the 2nd and 3rd
groups of districts, however, in 2020, the in-
cidence of bacterial dysentery was maximally
reduced by 80% in these groups. At the same
time, the morbidity in the suburban areas was
lower than in other groups throughout the ana-
lyzed period (Fig. 3).

Analyzing the incidence of bacterial dysen-
tery in children, data were obtained indicating
significant differences in the prevalence of bac-
terial dysentery in all groups of districts. Thus,
all groups of districts showed an increase in in-
cidence in 2018, but the highest rate of was re-
corded in industrial districts (260.1%). In 2019,
the outbreak was recorded in the central dis-
tricts, where the incidence increased by 54.5%
compared to 2018.

Over the five-year period, the city as a whole
showed a decrease in the incidence of acute

4500,0

4000,0

3497,2

3575;4 » V-;_'f':'::::.‘?-""‘:;:::

3500,0
3000,0
2500,0 22752
2145,8
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1500,0 1910,2
1000,0
500,0
0,0
2016 2017 2018 2019 2020

=== [opog/City
e=g== 3 rpynna/group
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=== 4 rpynna/group

Fig. 2. Incidence of intestinal infections in children aged 0—17 years in 2016-2020 in St. Petersburg (per 100,000 children)
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Table 7

The average annual age structure of the incidence of certain infectious diseases of children 0—17 years
old in St. Petersburg in 2016-2020 (summary data for five years,%)

Tabnuya 7

CpemueromoBasi BO3pacTHasi CTPYKTypa 3a001eBaeMOCTH HEKOTOPHIMHU HH(EKIIMOHHBIMU Oomne3Hsmu nerert 0—17 mer
B Cankr-IletepOypre B 20162020 rony (cBoAHBIE JaHHBIE 3a MSTH JIET,%)

s 3= | 3 Py e 5 = e
STl ES | B | 2 | 5% =3
Nosology / Hozomnorust M- = 2.8 > < -~ = 3
;S" 2. a9 e | N = @ b=
= v—l' = cflz « l\l - é — =
General infectious morbidity / 8,8 20,0 36,4 27,6 7,2 100
Oo6mas nHdeKInoHHas 3a007€BaEMOCTb
Group of intestinal infections / 13,7 27,7 29,6 22,5 6,5 100
I'pynna xumrednsrx nHGEKIUHA
Dysentery / Anuzenrepus 2.8 17,0 33,8 32,8 13,6 100
Acute viral hepatitis / OcTpblit BUPYCHBII renaTut 5,4 16,7 28,0 36,6 13,3 100
Respiratory tract infections / 8,8 19,9 36,6 27,4 7,3 100
Wudekuun apxaresbHbIX MyTel
Acute respiratory infections / OP3 11,8 24.6 33,8 22,4 7,4 100
Flu / Tpurm 8,2 22,4 35,2 26,1 8,1 100
Viral pneumonia / BupycHas mHeBMOHHS 7,0 24,3 31,3 22,3 15,1 100
Parasitic infections / [TapasutapHbie nHpEKIUT 0,2 3,6 28,8 64,0 34 100
Gonococcal infection / [oHOKOKKOBast HH(EKIIHS 0 0 5,0 10,2 84,8 100
Active tuberculosis / AKTUBHBIN TyOepKyIie3 1,7 11,0 27,3 43,6 16,4 100
30,0
25,0
20,0
15,0
10,0
5,0
0,0

2016 ' 2017 ' 2018 ' 2019 ' 2020

= 0p0oa/City ==¢==1rpynna/group & 2rpynna/group e===3rpynna/group ==¢==4 rpynna/group

Puc. 3. 3aboneBaemocts nereii 0—17 et GakrepuanbHoit nuseHtepueii B 2016-2020 rogax B Cankr-IlerepOypre (va 100 000 nereit)

Fig. 3. Incidence of bacterial dysentery in children aged 0—17 in 2016-2020 in St. Petersburg (per 100,000 children)

viral hepatitis by 86.9%. While maintaining and suburban areas (in 2018 by 2 times). These
the general trend on decreasing, there was an  groups of districts had the highest percentage of
increase in incidence compared to 2016 in the unsatisfactory bacteriologic samples of soil and
group of industrial areas (in 2017 by 58.2%) surface water. At the same time, single cases
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Fig. 4. Incidence of acute viral hepatitis in children 0—17 years old in 20162020 in St. Petersburg (per 100,000 children)
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Fig. 5. Incidence of respiratory tract infections in children aged 0—17 in 2016-2020 in St. Petersburg (per 100,000 children)

Puc. 5. 3aboneBaemocts gereit 0—17 ner unbexkuusmu apixarenbHbix nyteit B 2016-2020 romax B Cankr-IletepOypre

(1 100 000 ereit)

are recorded in all groups of districts in 2020
(Fig. 4).

The most common group of infections is res-
piratory tract infections. This group takes the
leading place among the total infectious mor-
bidity. Over the five-year period, the share of
respiratory tract infections in St. Petersburg de-
creased by 32.7%. While the general trend to-

wards a decrease in infectious morbidity in 2020
was maintained, there was an increase in the
specific weight of respiratory tract infections in
the group of suburban areas during 2018-2019:
in 2019 compared to 2017, the increase amoun-
ted to 8.8%. A significant difference in the inci-
dence of respiratory tract infections between the
groups of districts was revealed, in particular,
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the incidence in group 1 in 2020 was 1.7 times
higher than in group 3 (Fig. 5).

Several individual nosological forms that
play the most significant role in the morbidity
of respiratory tract infections have been identi-
fied. Influenza and other acute respiratory viral
infections account for 91.2% in the structure of
all infectious diseases.

It was noted that the increase in influenza
incidence among children has been risen in all
groups of the districts since 2017, while the
incidence of respiratory tract infections de-
creased. It was established that the highest rates
of influenza morbidity were observed in the
central districts, and the lowest — in suburban
districts. Analyzing influenza incidence in 2020
compared to 2019, a pronounced increase in in-
cidence was observed in all groups of neighbor-
hoods, from 24.8% in suburban areas to 73.2%
in industrial areas. At the same time, the highest
incidence in 2020 was registered in the group of

the historical center (215.5 per 100,000 children
0—-17 years old), the lowest in the group of su-
burban areas (83.9) (Fig. 6).

Due to the COVID-19 epidemic, a signifi-
cant increase in viral pneumonias among chil-
dren was observed in 2020 compared to 2019
(20.7 times). The same trend was observed in
all groups of city neighborhoods. Within the pe-
riod from 2016 to 2019 no cases of viral pneu-
monias were recorded in suburban, central and
industrial districts. In 2020 there was a sharp
rise of the pathology in all groups of districts: in
group 1 by 21.5 times, in group 2 by 26.7 times,
in group 3 by 31.9 times, in group 4 by 10.6
times (Fig. 7).

Among predominantly sexually transmit-
ted infections (PSTIs), gonococcal infection
manifested in St. Petersburg in 2020, with an
increase of 32%. The greatest increase in the in-
cidence of the infection occurred in industrial
(17.3 times), dormitory (24 times) and central

250 -
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200 -
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152,3
150 - ¢ 1491
143,80 138,6
121,9
100 -
90,3
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50 -
0 T T

2016 2017

2018 2019 2020

e[ 0poa,/City ==¢==1 rpynna/group ¢ 2rpynna/group ==i==3 rpynna/group ==4 rpynna/group

Fig. 6. Incidence of influenza in children 0—17 years old in 2016-2020 in St. Petersburg (per 100,000 children)
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Fig. 7. Incidence of viral pneumonia in children 0—17 years old in 20162020 in St. Petersburg (per 100,000 children)
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Fig. 8. Incidence of gonococcal infection in children aged 0—17 years in 20162020 in St. Petersburg (per 100,000 children)

Puc. 8. 3aboneBaeMoCTh TOHOKOKKOBOM nHpekimeit nereit 0—17 net B 2016-2020 romax B Cankr-IlerepOypre (Ha 100 000 neteit)

(9 times) districts. It should be noted that gono-
coccal infection was not registered in subur-
ban areas during the entire observation period
(Fig. 8).

The age of 15-17 years accounted for 85%
of all cases of registered gonococcal infection,
while the age group of 7-14 years accounted for

10.2%. Possible reasons for the increase in the
incidence of gonococcal infection may be such
factors as lack of full-time employment in the
educational process (distance learning), inabi-
lity to attend additional educational, sports and
cultural events, and decreased parental supervi-
sion (parents continued to work), which led to
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Fig. 9. Incidence of active tuberculosis in children aged 0—17 years in 2016—2020 in St. Petersburg (per 100,000 children)

Puc. 9. 3a6oneBaeMoCTh akTHBHEIM TyOepkyae3om aetei 0—17 et B 20162020 romax B Cankr-IletepOypre (ra 100 000 nereir)

the emergence of uncontrolled free time among
adolescents. Insufficient sexual and hygienic
education of adolescents in families and educa-
tional organizations cannot be excluded.
Analyzing the incidence of active tuberculo-
sis (TB) in children aged 0—17 years, there has
been noted a wave-like course of the indica-
tor both in the whole city and in the groups of
districts with a tendency to decline. The high-
est rates of decline were recorded in dormitory
(—63.3%) and industrial (-53.5%) districts. The
decrease in the whole city amounted to 53.4%.
The group of suburban areas showed a sharp
rise (almost 5 times) in the incidence rate in
2018 and 2019, but by 2020 the rate fell below
the city average. It occurred mainly due to the
morbidity in Pushkinsky district, which is a part
of the group. Migrants find this district attrac-
tive, therefore, the registered active tuberculosis
may have imported nature. The incidence rate
of active tuberculosis in the historical districts
increased 3-fold in 2020 compared to 2019, up
to 10.8 per 100,000 children aged 0—17 years.

Although it did not reach the 2016 level (14.7
per 100,000 children), the central district has
the highest incidence rate of active tuberculo-
sis in children aged 0—17 years (2-times higher
than the city rate) (Fig. 9).

Such a rise in morbidity in the central dis-
tricts might be explained by the large number of
shared apartments and low provision of living
space (per 1 inhabitant) (Table 5).

Analysis of the average annual age structure
of infectious morbidity has shown that children
1-2 years old and 3—-6 years old with children
3—6 years old are more susceptible to intestinal
infections (29.6%) than representatives from
other age groups carrying intestinal infections.
Among the most common infections are dy-
sentery (33.8%) and respiratory tract infections
(acute respiratory infections — 33.8%, influen-
za — 35.2%, viral pneumonia — 31.3%). Chil-
dren in the age group 7—14 years are more like-
ly to have dysentery (32.8%), acute viral hepa-
titis (36.6%), parasitic infections (64.0%), and
tuberculosis (43.6%). Adolescents aged 15-17
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have lower frequency of acute respiratory infec-
tions (7.4%), acute viral hepatitis (13.3%) and
dysentery (13.6%), influenza is at the level of
children under one year old (8.1%). However,
adolescents are the leaders in the age structure
of gonococcal infection incidence (84.8%) (see
Table 7).

CONCLUSION

During the pandemic period total infectious
morbidity in St. Petersburg tend to decrease to
39.2%, the nosological composition of the re-
gistered infectious morbidity preserved in chil-
dren aged 0—17. At the same time, there was a
significant increase in a number of individual
nosologies: influenza (by 47.0%), viral pneu-
monia (by 20.7 times), and gonococcal infec-
tion (by 32.0%).

The state of infectious morbidity in the child
population of the metropolis largely depends
on the living conditions of families: environ-
mental, hygienic, socio-demographic (housing),
medical and organizational (state of primary
health care) conditions:

1. Levels of infectious morbidity of the child
population significantly differ depending on the
medical-economic and medical-social charac-
teristics of the districts of residence, with an in-
crease in morbidity in some groups of districts
and a significant decrease in others. The highest
incidence of acute viral hepatitis was observed
in industrial areas in 2017 and in suburban are-
as in 2018, since there was recorded the highest
percentage of unsatisfactory bacteriological
samples of soil and surface water. The leaders
in the incidence of respiratory tract infections
were dormitory areas with high population den-
sity, this rate was 1.2 times higher than in urban
areas. In 2018-2019 the suburban areas showed
a 5-fold rise in the incidence of tuberculosis due
to the Pushkin district, which had an imported
outbreak of active form of tuberculosis.

2. There have been revealed the peculiari-
ties of infectious morbidity of children depen-
ding on their age. Children 3—6 years old are the
most frequently affected by infectious diseases
(36.4%), children 4—-14 years old are in the se-
cond place (27.6%), children 1-2 years old are
in the third place (20.0%), followed by children
under 1 year old (8.8%) and adolescents 15—
17 years old (7.2%). Moreover, children aged
3—6 years are leaders in morbidity in almost all

nosological forms examined, except for acute
viral hepatitis, parasitic infections, gonococcal
infection and active tuberculosis. Among se-
xually transmitted infections, gonococcal infec-
tion in adolescents aged 15—17 years accounted
for 85%.

3. Studying the peculiarities of infectious
morbidity during the pandemic of a new coro-
navirus infection will make it possible to de-
termine ways to optimize organizational and
anti-epidemic measures in the work of medical
organizations.

The solution of all of the above-mentio-
ned problems will make it possible to improve
the organization of primary health care during
the pandemic as well as bring it to a proper level.
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JOITOJTHUTEJIBHAA NHO®OPMALIUA

Bruag aBropoB. Bce aBTOphl BHECTH Cyliie-
CTBEHHBIN BKJIAJl B pa3pabOTKy KOHIICHIIMHU, TPO-
BE/JICHUE HCCIEeOBaHUSI U TMOATOTOBKY CTaThH,
MPOWIA U OOOpHIN (PUHATLHYIO BEPCHIO TIEpeT
nmyOIMKaryei.

Konduaukr mHTEepecoB. ABTOpPHI JCKIapu-
PYIOT OTCYTCTBHE SIBHBIX M IOTEHUIHUAJIbHBIX
KOH(JIMKTOB MHTEPECOB, CBS3aHHBIX C MyOJH-
Kaluen HacTOsEN CTaThU.

HUctounuk ¢punaHcupoBaHusi. ABTOPHI 3a-
SBIIAIOT 00 OTCYTCTBHH BHEIIHETO (PUHAHCHUPO-
BaHMs IPU MPOBEICHUH HCCIIEIOBAHUS.

UndpopmupoBanHoe coriacue Ha myoJm-
KalMI0. ABTOPBHI MOJTYYWIN TUCBMEHHOE COTJIa-
CHe TAIMCHTOB Ha MyOIUKAIIMI0 METUIIMHCKUX
JAHHBIX.
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