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ABSTRACT

BACKGROUND: Diseases of the musculoskeletal system in children and their dynamics and structure are urgent health prob-
lems and have important scientific and practical significance. The epidemiological features of the detectability of pathology in
different regions are of interest for detailed consideration.

AIM: This study aimed to conduct a comparative characterization of the primary morbidity of children with diseases of the
musculoskeletal system in St. Petersburg in the 2017-2022 period.

MATERIALS AND METHODS: Official collections of statistical reports of the Central Research Institute of Organization and
Informatization of Healthcare from 2017 to 2022 were analyzed. Indicators of diseases of the musculoskeletal system and
connective tissue in children were analyzed, and a comparative assessment of the ratio of the probabilities of detecting pa-
thologies in general and for individual nosologies presented in the collections in St. Petershurg and the Russian Federation
was performed. Digital analysis was performed in Microsoft Office 2010 programs (Word and Excel).

RESULTS: The indicators of primary morbidity in St. Petersburg from 2017 to 2022 exceeded the national and regional aver-
ages and had a negative upward trend. In all age groups, over 6 years, the odds ratio in favor of St. Petersburg increased with
arthropathies in general and deforming dorsopathies and decreased with spondylopathies and systemic connective tissue
lesions. Moreover, in children aged 014 years, the chances of detection in St. Petersburg increased with respect to reactive
arthropathies and fell with juvenile arthritis, whereas in adolescents the increase concerned juvenile arthritis and the de-
crease in reactive arthropathies. In rheumatoid arthritis, a transition was noted — the probabilities of detection have become
lower in favor of the regions in Russia.

CONCLUSIONS: In St. Petersburg, an unfavorable trend in the probabilities of detecting diseases of the musculoskeletal
system and connective tissue was registered among children. A two-stage increase in indicators was found in 2017-2019
and 2020-2022, and the rate of increase in the detectability of most nosologies during the COVID-19 pandemic exceeded the
prepandemic values, indicating the conjugacy of the studied group of diseases with organizational limitations in the outpatient
unit, quality and specificity of differential diagnosis, and viral component. The identified features indicate the need for a reas-
sessment of organizational measures and management decisions.

Keywords: detection of diseases of the musculoskeletal system; primary morbidity; detection of musculoskeletal disorders
in children; monitoring; odds ratio; dynamics of primary and general morbidity.
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CpaBHUTENbHbIA aHaNIU3 BbIABNAEMOCTH 6one3HeH
KOCTHO-MbILLE@YHOU CMCTEMb] Y HeCOBepLUEHHOIeTHUX
Cankr-lleTepbypra

N.H. Kokywwn', B.B. Cokonosa?, B.B. Kupunenko?, H.A. [ypbesa?, J1.J1. WapadytanHosa?

! HaumoHanbHbI MEOVLMHCKWIA UCCNIeN0BaTeNbCKUI LIEHTP [ETCKO TpaBMatonorim 1 oproneamn uMenn [N, TypHepa, CankT-Tetepbypr, Poccus;
2 CanT-TeTepByprekuii rocynapCTBeHHbIA NeANaTPUHECKUA MeAULMHCKWIA yHuaepeuTeT, CankT-Metepbypr, Poccus

AHHOTALMA

06ocHoeaHue. YpoBeHb 3aboneBaeMocTy fieTel H0NE3HAMM KOCTHO-MBILLEYHOW CUCTEMBI, €€ JMHAMUKa U CTPYKTYpa SBNIAOT-
€A aKTyanbHOW Npobnemoi 34paBooXpaHEHUA U UMEIOT DONbLLIOE Hay4YHOE U NPaKTUYECKOe 3HayeHMe. INUaeMUONOrMYecKue
0COOEHHOCTY BbIABASIEMOCTH NATONOMMM B PasHbIX PEFMOHAX NPeaCTaBNAT MHTEPEC 1A AETaIbHOM0 PAacCMOTPEHUS.

Llene — paTb cpaBHUTENbHYIO XapaKTEPUCTUKY NepBUYHOi 3aboneBaeMocTu feTel 601e3HAMN KOCTHO-MBILLEYHON CUCTEMBI
B CaHkT-lletepbypre B nepuog 2017-2022 .

Mamepuaner u Memodbl. V3yueHbl opuumManbHble cbopHukmM ctatucTndeckux otyetoB OIBY «LleHTpanbHbIi Hay4Ho-uccne-
L0BaTeNIbCKUIA MHCTUTYT OpraHu3aumm U MHpopMaTusaumum 3apaBooxpaHeHus» Munsgpasa Poccum ¢ 2017 mo 2022 r. MMpo-
aHaNM3npoBaH YpOBEHb NMoKa3aTeneit 60ne3Hel KOCTHO-MBILLEYHOW CUCTEMbI U COEMHUTENBHON TKaHU Y [ETeM, BbIMOIHEHa
CpaBHUTENbHAA OLEHKA OTHOLLEHWS LUAHCOB BbISIBNSEMOCTW NATONOTMM B LIEIOM U MO OTAEbHBIM HO30/10MMYECKUM (hopMaM,
npeacTaBneHHbIM B cbopHuke, no CaHkT-lMeTepbypry u Poccuiickon ®epepaumu. Lindposoit aHanus nposoaunv B nporpam-
Max Microsoft Office-2010 (Word, Excel).

Pesynemamel. Tokasatenu nepeuyHoi 3abonesaeMoctn B CaHkT-leTepbypre ¢ 2017 no 2022 r. kKpaTHO NPeBbLICMIA CPEAHE-
POCCUICKME U CPELHEOKPYXHBIE 3HAYEHWS, 3HAMEHYS HEraTUBHbIN BOCXOLALLMA TpeHA. Bo Bcex Bo3pacTHbIX rpynnax 3a 6 et
OTHOLLIEHWe LWaHCcoB B nonb3y CaHKT-leTepbypra 3HaunMo YBENMUMNOCH NpK apTPONAaTMAX B LENOM U fedopMUPYHOLLMX AOp-
COMaTUAX B YaCTHOCTW, @ CHU3WIOCH MPW CMOHAMNONATUAX U CUCTEMHBIX MOPAXEHUAX COEAMHUTENBHON TKaHW. [lpu 3TOM
y Aeteit 0—14 neT pononHuTeNnbHO LaHckl BoisiBnseMocTy B CaHKT-lleTepbypre yBenMunBanucb B OTHOLLEHWW PeaKTUBHBIX
apTpPONaTiA U CHUXANMChb NpU OBEHWIIbHBIX apTpUTaX, @ Yy NMOAPOCTKOB YBENMYEHWe Kacanoch BEHWbHBIX apTPUTOB U CHU-
JEHMe — peaKTUBHbIX apTponatuit. lpy peBMaToMAHbIX apTpuTax NPOM3OLLEN Mepexof — LUAHChl BbISIBASEMOCTH CTanu
HWXe B Nonb3y pernoHoB Poccum.

3aknoyenue. B CaHT-eTepbypre cpeay LeTcKoro HaceneHus HabnofaeTcs HebnaronpusATHas TEHAEHUMA MO LIAHCAM BhbisiB-
NseMocTH 6onesHel KOCTHO-MBILLEYHON CUCTEMBI U COEAMHUTENLHOM TKaHW. OTMeYeH ABYX3TanHbIi poCT NoKasatenei B Te-
yenue 2017-2019 n 2020-2022 rr., npuyeM TeMbl NPUPOCTa B BbISBNSEMOCTM BOMBLUMHCTBA HO30/10MMIA B NEPUOL NaHAEMUM
COVID-19 npeBbliwanu fonaHAEMUIHBIE 3HAYEHWS, YKa3biBas Ha COMPSKEHHOCTb UCCIeAyeMON rpynnbl 3aboneBaHuii ¢ opra-
HW3aLMOHHBIMM OrpaHNYeHNSMM B paboTe amMbynaTopHOro 3BeHa, Ka4ecTBOM W cnieumdbmkon auddepeHUManbHON AMarHoCTH-
KM, BUPYCHbIM KOMMOHeHToM. 06HapyxeHHble 0co0beHHOCTH HEOBX0AMMO B [lanbHEWLLEM [eTanbHO U3yyaTb W NepeoLeHUTb
NpoLIeCC 0Ka3aHMs TPaBMaTosIoro-0pToneaNyeCKoN NOMOLLM AETAM B PerMoHax.

KnioueBble cnoBa: BbiSIBNSIEMOCTb O0ne3HeN KOCTHO-MBILLEYHON CUCTEMDI; nepBnYHaA 3a00neBaeMocThb; BbISBNSAEMOCTb
OMOpHO-ABUraTesibHbIX HGPYLIJEHVIﬁ y neten; MOHWTOPUHT; OTHOLLUEHWE LUAHCOB; AMHAMUKaA nepsquoﬁ 1 obulen 3abonesa-
EMOCTI.
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ORGANIZATION OF TRAUMA
AND ORTHOPEDIC CARE

BACKGROUND

Geographical variations significantly impact morbidity both
in the medical and social contexts, reflecting the influence of
socio-economic conditions, climate, level of medical care,
and social needs of citizens, as well as the availability of
medical services in various regions of the Russian Federation,
on the general health of the population [12].

Risk factors that affect bone and connective tissue forma-
tion are of key importance in developing acquired disorders of
the musculoskeletal system in children [3, 4]. Musculoskel-
etal diseases are prevalent among 80% of the Russian popu-
lation, according to data from the World Health Organization.

The increase in musculoskeletal disease incidence
causes several problems for the state and society as a whole,
such as long-term illness and disability of the population,
a decline in the labor force in the country and the associated
loss of gross domestic product, an increase in state budget
expenditures on social security for people with disabilities, as
well as a decrease in the country’s mobilization potential and
a deterioration in the quality of life of citizens [5-7].

Traumatological and orthopedic disorders constitute one of
the important causes of disability. From 2012 to 2022, this pa-
thology was consistently ranked fifth among the main causes
during the initial medical and social examination of children,
according to official statistics. Upon subsequent examinations,
a rotation was noted, as the increase in cases of this condition
in recent years led to a transition from sixth to fourth place.

The prevalence of this group of diseases in the population
is significantly influenced by external circumstances [8-10].
In St. Petersburg, the specifics of providing pediatric medical
care, diagnostics, and morbidity recording are influenced by
the metropolis's specific characteristics, including the inflow
of migrants, high population density, and the concentration
of medical institutions with an extensive diagnostic and
treatment base [11-13].

The SARS-CoV-2 (2019-nCoV) virus pandemic in
2020-2022 severely impacted the entire healthcare system.
An increasing number of studies indicate direct and indirect
virus-mediated effects [14—16]. A comprehensive examination
of the characteristics of the incidence of musculoskeletal
disorders in children of varying ages in St. Petershurg before
and during the pandemic is of both scientific and practical
significance.

The work aimed to perform a comparative analysis
of the primary incidence of musculoskeletal disorders in
children in St. Petersburg during the period 2017-2022.

MATERIALS AND METHODS

The study used data from the official statistical collections
of the Central Research Institute for Healthcare Organization
and Information of the Ministry of Health of Russia “Morbidity
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of the Russian pediatric population with a diagnosis
established for the first time in life” for 0-14 and 15-17 year
olds in St. Petersburg and the Russian Federation from 2017
to 2022 [17, 18]. The level and dynamics of primary morbidity
per 1000 population of individuals of the corresponding age
were analyzed. A quantitative evaluation was conducted
to determine the odds ratio (OR) in the detection patterns
of musculoskelatal in children. This analysis focused on
the overall prevalence of these diseases as primary morbidities
and also examined specific conditions such as reactive
arthropathy, juvenile and rheumatoid arthritis, arthropathy
in general, deforming dorsopathies and spondylopathies,
as well as systemic connective tissue lesions. Two groups
were selected for analysis: those who became ill and those
who did not, in St. Petersburg, and the constituent entities
of the Russian Federation (in absolute values). Those who
were not sick represented the difference between the total
number of children in the region and the number of sick
children (for each group 0-14 and 1517 years old separately)
in St. Petersburg and throughout the Russian Federation
(excluding St. Petersburg). The OR was calculated as the ratio
of the number of children with the disease to the number
of children of the same age category without the disease in
St. Petersburg or in regions of the Russian Federation. If the
OR for St. Petersburg to the Russian Federation exceeded 1,
then the chances of detecting the disease were higher in
St. Petersburg. Thus, the location of a child's domicile was
directly related to the detection of musculoskeletal diseases.
If the OR was less than 1, then the chances of identifying
the pathology under discussion were higher in other regions of
the Russian Federation. To assess the statistical significance
of the ORs, the boundaries of the 95% confidence interval
were examined, which were required to be either greater
than or less than 1, specifically, not include 1 (p < 0.05).

To generate databases, statistical processing, analysis,
and visualization of the results obtained, a set of MS Office
2016 application programs was used, including Word and
Excel.

RESULTS

In St. Petersburg in 2022, the prevalence of diseases
of the musculoskeletal system and connective tissue was
seventh among children who presented to the outpatient clinic
with a newly established diagnosis. This was immediately
followed by respiratory and digestive disorders, injuries,
poisoning, and other external causes, certain infectious
and parasitic diseases, as well as diseases of the skin and
subcutaneous tissue.

There was a high primary incidence of musculoskeletal
system and connective tissue diseases in children aged 0 to
14 years in St. Petersburg in 2022, with a total of 84.8 cases
per 1000 children of this age group. This value exceeded
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Fig. 1. Changes in the incidence of new cases of diseases of
the musculoskeletal system and connective tissue in children
0-14 years old in St. Petersburg, the Northwestern Federal Dis-
trict, and throughout Russia in 2017-2022 (per 1000 children of this

age group)

the average values for the Russian Federation (by 69.8%,
p <0.001) and the Northwestern Federal District (by 40.2%,
p <0.001) (Fig. 1).

St. Petersburg experienced a 22.5% increase in primary
incidence during the study period, whereas the NWFD and
the Russian Federation as a whole experienced a 2.9% and
19.0% decrease, respectively (p <0.05). In St. Petersburg,
there were two distinct waves of increased incidence:
the growth rate was 8.2% from 2017 to 2019 and it was
6.3% from 2021 to 2022. In 2020, a significant decline in
the registration of new cases was noted in all regions
(minimum by 11.4% in St. Petersburg, maximum by 19.0%
in the NWFD, and by 25.0% in the Russian Federation;
p <0.05). The decrease in visits throughout the entire
COVID-19 pandemic (2020-2022) led to a higher growth
rate (25.2%) than previously observed.

In the period between 2017 and 2022 in St. Petersburg,
there was a 24.1% increase in reactive arthropathy, 26.8% in
juvenile arthritis, 29.1% in arthropathy in general, and 14.7%
in deforming dorsopathies (p < 0.05) (Table 1). Furthermore,
the rate of primary cases of systemic connective tissue
lesions and spondylopathies was 23.0% and 39.1% lower,
respectively.

In the RF, the incidence of most of the diseases under
consideration decreased. Reactive arthropathy experienced
a 19.4% decrease, arthropathy in general experienced
a 12.6% decrease, deforming dorsopathies experienced
a 15.3% decrease, spondylopathy experienced a 33.3%
decrease, while others decreased by 29.6%. For juvenile and
rheumatoid arthritis, conversely, there was an increase in
the number of new cases by 30.0% and 40.0%, respectively
(p < 0.05).

We calculated the ORs for the RF for 2017-2022
to estimate the likelihood of new cases of musculo-
skeletal system diseases in children in St. Petersburg
(Table 1).

Tom 12, N° 2, 2024

OpTonenys, TpaBMaTonora
V1 BOCCTAHOBYTESbHAA XVPYpriAa AETCKOMO BO3pacTa

The OR’s significance in the analysis of all musculoskeletal
system disorders was consistent, with the exception of
rheumatoid arthritis, where the 95% confidence interval did
not include unity. Compared to the regions of the RF, the odds
of identifying diseases of the musculoskeletal system
in children in St. Petersburg were 3.5 times higher in
2022. In addition, reactive arthropathy was increased by
1.9 times, juvenile arthritis by 2.0 times, arthropathy in
general by 4.0 times, deforming dorsopathies by 2.9 times,
spondylopathies by 3.3 times, and systemic connective tissue
lesions by 6.8 times (p < 0.05).

Over the past six years, the odds of detecting diseases
of the musculoskeletal system in general (an increase
of 36.1%), reactive arthropathy (36.5%), arthropathy in
general (36.5%), and deforming dorsopathies (23.6%) have
gradually increased. Additionally, the probability of detecting
juvenile arthritis, spondylopathies, and systemic connective
tissue lesions decreased (rates of decrease of 9.4%, 15.7%,
and 36.6%, respectively).

The unfavorable global situation, specifically the
COVID-19 pandemic, was a significant factor in the over-
all indicator's increase during the study period. Thus, from
2020 to 2022, compared to 2017-2019, there was an in-
crease in the odds of detecting musculoskeletal disorders
in general (by 15.2% versus 11.0%), arthropathy in general
(by 20.8% versus 11.2%), and reactive arthropathy (by 6.8%
versus 5.4%) increased in St. Petersburg children aged 0 to
14 years. Furthermore, a decrease in the odds was record-
ed for juvenile arthritis (0 versus 8.2%), spondylopathies
(2.3% versus 50.3%), and systemic connective tissue disor-
ders (~16.4% versus -30.8%).

The dynamics of rheumatoid arthritis are noteworthy, as
in the pre-pandemic period, the odds of detection in adoles-
cents, despite the low significance, were higher in St. Peters-
burg (the growth rate of the OR was 50.5%). However, after
the pandemic, the ratio shifted toward the regions of the RF
(the rate of decline in the OR was 14.0%).

Diseases of the musculoskeletal system and connective
tissue among adolescents in St. Petersburg were ranked
fourth in the structure of causes of morbidity with a diagnosis
established for the first time in life in 2022 (fourth place in
2020 and 2021). In 2022, the primary incidence of these
disorders in St. Petersburg was 140.3 per 1000 children of
the corresponding age (Fig. 2).

The indicators for musculoskeletal disorders in adoles-
cents aged 15-17 years in St. Petersburg was significantly
higher than that of the Northwestern Federal District and
the RF by 37.9% and 62.6% (p < 0.05), respectively, in anal-
ogy with the child population of the younger age group. Al-
though the incidence of new cases of the disease increased
in St. Petersburg and the Northwestern Federal District
(growth rates of 29.4% and 5.3%, respectively), the average
number of new cases in the RF decreased (7.3%) (p < 0.05).

D0I: https://doi.org/10.17816/PTORS623155
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Table 1. Difference in the primary incidence of diseases of the musculoskeletal system and connective tissue in children 014 years old and
the odds ratio (OR) of their detection along with 95% confidence interval (CI) in St. Petersburg (SPb) and the Russian Federation (RF) in the
period 2017-2022 (absolute values per 1000 children of the corresponding age)

Disease Incidence rates (absolute/relative values) _ Rate
classification Values by region and OR by year 3222;15?[{
(according with OR and CI .
to ICD-10) 2017 2018 2019 2020 2021 2022 "'C"jyenncev
Musculo- SPb 50542/65.7  54102/690  58348/71.6  52309/63.5  65068/795  67575/84.8 25
skeletal RF 811074/31.6  826428/32.0 805971/31.1  604672/32.3  644181/24.9 659984/25.6  -23.4
Zﬁs;evThole OR SPb to RF 2.27 2.33 2.55 3.01 3.55 3.55 36.1*
(M00-M99)  Left boundary of CI 2.25 2.31 2.53 2.98 3.52 352 -
Right boundary of Cl 2.29 2.35 2.57 3.04 3.58 3.58 -
Reactive SPb 335/0.44 367/0.47 346/0.43  408/050  328/0.40  463/0.58 24.1
?Sggpathy RF 9328/0.36  9842/0.38  8708/0.34  7356/0.28  7259/0.28  7529/0.29 -194
OR SPb to RF 122 1.24 1.29 179 141 1.92 36.5*
Left boundary of Cl 1.10 1.1 1.16 1.62 1.26 1.75 -
Right boundary of Cl 1.36 1.37 1.44 1.98 1.58 2.1 -
Juvenile SPb 229/0.30 277/0.35 279/0.34 213/0.26 231/0.28 329/0.29 26.8*
?Sggf';l 0) RF 3581/0.14  3929/0.15  3853/0.15  3408/0.13  3560/0.14  5084/0.2 30.0*
OR SPb to RF 2.24 2.42 2.44 2.03 2.07 2.03 -94
Left boundary of Cl 1.96 2.14 2.16 1.77 1.81 1.82 -
Right boundary of CI 257 2.73 275 2.33 2.37 2.27 -
Rheumatoid ~ SPb 28/0.04 21/0.03 71/0.09 26 /0.03 27/0.03 29/0.4 0
arthritis (M06)  pp 680/0.03  615/0.02  848/0.03  945/0.04  608/0.02 1173005  40.0*
OR SPb to RF 141 113 2.85 0.86 1.39 0.74 -475*
Left boundary of Cl 0.97 0.73 2.24 0.58 0.94 0.51 -
Right boundary of Cl 2.06 1.74 3.64 1.27 2.04 1.08 -
Arthropathy ~ SPb 22209/28.86  21854/27.85 23929/29.37  23059/27.97 30242/36.96 32394/40.64  29.1*
l&%ﬁﬁfz%) RF 318533/12.4 334664/12.96 330001/12.72 251586/9.71 272585/10.54 279891/10.84  -12.6
OR SPb to RF 2.51 2.26 2.48 3.13 3.83 3.95 36.5*
Left boundary of Cl 2.47 2.23 2.45 3.09 3.78 3.91 -
Right boundary of Cl 2.54 2.30 2.52 3.18 3.87 4.00 -
Deforming SPb 11689/15.19  12262/15.63  14505/178  11284/13.67  13305/16.26  14193/17.81 14.7
?&Zﬁ%“;s RF 188064/7.32  186916/7.24  191471/7.38  143498/5.53 155584/6.02 160114/6.20  —-15.3
OR SPb to RF 2.20 2.26 2.59 2.62 2.82 2.88 23.6*
Left boundary of Cl 2.15 2.22 2.54 2.57 2.77 2.84 -
Right boundary of CI ~ 2.24 2.30 2.63 2.67 2.87 2.94 -
Spondylo- SPb 173/0.23 167/0.21 225/0.28 106/0.13 121/0.15 112/0.14 -39.1*
?&2‘5'5?4 ) RF 1607/0.06  1817/0.07  1106/0.04  1051/0.04  1217/0.05  1096/0.04  -33.3*
OR SPb to RF 3.96 3.23 797 3.42 3.30 3.34 -15.7
Left boundary of Cl 3.39 2.75 6.89 2.80 2.73 2.75 -
Right boundary of CI 4.4 3.79 9.23 418 3.98 4.06 -
Systemic SPb 572/0.74 353/0.45  465/0.57 471/0.57 477/0.58 455/0.57 -23.0
connective RF 2333/0.09  2562/0.10  2431/0.09  2242/0.09  2660/0.1  2429/0.09 0
tissue lesions
(M30-M36)  OR SPb to RF 10.68 5.10 739 8.10 6.52 6.77 -36.6*
Left boundary of Cl 9.72 4.56 6.68 732 5.91 6.11 -
Right boundary of Cl 11.73 5.7 8.17 8.97 7.20 749 -
*p < 0.05.
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Fig. 2. Trend in the detection of new cases of diseases of the
musculoskeletal system and connective tissue in adolescents aged
15-17 years in St. Petershurg, the Northwestern Federal District,
and throughout Russia in 2017-2022 (per 1000 children of this age
group)

A 16.3% increase in the indicator was observed in the period
prior to the pandemic, and a 22.7% increase was observed
during the pandemic (considering the decline in visits in
2020).

The dynamics of indicators of individual musculoskeletal
disorders in adolescents in St. Petersburg and RF were
extremely variable over a six-year period. In St. Petershurg,
a decreasing trend was observed in cases of reactive
arthropathy (decline rate 46.8%), spondylopathies (42.9%),
and systemic connective tissue lesions (25.0%) (all p < 0.05).
Simultaneously, there was an increase in juvenile arthritis
by 18.7%, arthropathies in general by 44.3%, and deforming
dorsopathies by 29.0% (Table 2).

In the regions of the RF, an opposite trend was noted,
as the frequency of new cases of rheumatoid arthritis
increased by 28.6%, that of reactive arthritis increased
by 17.2%, the rate of juvenile arthritis increased by 17.9%,
the rate of arthropathy in general increased by 9.5%, and
that of systemic lesions of the connective tissue increased
by 11.1%. The frequency of new cases of spondylopathies
was 26.4% lower (p < 0.05).

A consistent pattern of significance in the detection of
musculoskeletal disorders under consideration among ado-
lescents in St. Petersburg was established as a consequence
of the OR analysis. In 2022, the overall likelihood of diagnos-
ing diseases of the musculoskeletal system was 3.5 times
higher in St. Petersburg than in RF regions. The probabil-
ity of detecting juvenile arthritis was 3.5 times higher; that
of arthropathy in general and deforming dorsopathies was
3.4 times higher; and that of spondylopathies was 2.4 times
higher (p < 0.05).

The probability of detecting adolescent diseases of
the musculoskeletal system in general, juvenile arthritis,
arthropathy in general and deforming dorsopathies increased
by 45.2%, 14.4%, 46.8%, and 38.4%, respectively, in
St. Petersburg from 2018 to 2022. Conversely, the frequency
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of registration of primary cases of reactive arthropathy,
rheumatoid arthritis, spondylopathies and systemic
connective tissue lesions decreased (decrease rate by 53.8%,
28.2%, 11.5%, and 25.7%).

At the start of the COVID-19 pandemic (2020-2021),
the OR of pathology detection in St. Petersburg was signifi-
cant for all musculoskeletal disorders considered (p < 0.05).
Moreover, compared to the pre-pandemic period in St. Pe-
tersburg, the OR for identifying juvenile arthritis increased
by 38.0% versus 48.8%, deforming dorsopathies increased
by 22.95% versus 21.9%, and spondylopathies increased by
12.2% versus 10.0%. Furthermore, the OR for detection of
systemic connective tissue lesions, reactive arthropathy, and
rheumatoid arthritis decreased by -70.1% versus -50.9%,
-72.1% versus 16.2%, and -70.6% versus 32.7%, respec-
tively.

If, in the pre-pandemic period, the odds of diagnosing
reactive arthropathy and rheumatoid arthritis were higher
in St. Petersburg, although with insufficient significance,
then the probability of their detection began to increase in
the regions of the RF in 2022.

DISCUSSION

Official data on morbidity among children, which are de-
rived from reports on visits to medical institutions, are not
comprehensive and necessitate additional specialized epide-
miological studies. Additionally, the nature of the musculo-
skeletal system’s pathology necessitates regular outpatient
monitoring to evaluate the structure and trends of morbidity
and plan outpatient treatment, routing, and preventive mea-
sures.

The study results indicate a high rate of primary incidence
of musculoskeletal pathology in children in St. Petersburg,
which is significantly higher than the regional average
and Russian averages. This high rate may be attributed to
the epidemiological characteristics of the metropolis as
well as the varying levels of accessibility to medical care in
the regions.

Although the primary incidence rates increased
progressively in St. Petersburg, it decreased in the NWFD
(0-14 years) and in Russia as a whole. This trend continued
steadily both in the period preceding the COVID-19 pandemic
and during it. In children 0-14 years of age, the odds
of diagnosing primary cases of reactive arthropathies,
arthropathies in general, and deforming dorsopathies
increased, and systemic lesions of connective tissue,
spondylopathies, juvenile arthritis, and rheumatoid arthritis
decreased. In adolescents aged 15-17 years, there was
an increase in the odds of detecting juvenile arthropathy,
arthropathy in general and deforming dorsopathies, while
the odds of detecting reactive arthropathy, rheumatoid
arthritis, spondylopathies and systemic connective tissue
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Table 2. Difference in the primary incidence of diseases of the musculoskeletal system and connective tissue in adolescents aged
1517 years and the odds ratio (OR) of their detection rates along with 95% confidence interval (Cl) in St. Petersburg (SPb) and the Russian
Federation (RF) in general in 2017-2022 (absolute values per 1000 children of the corresponding age)

Di Incidence rates (absolute/relative values) Rate
isease .
A . and OR by year of increase/
classification Values by region decrease
(according with OR and CI in incid
to ICD-10) 2017 2018 2019 2020 2021 2022 | Inincidence
rate, %
Musculo- SPb 11042/99.3  11164/97.65 14277/118.29 13298/108.49 18374/142.68 18745/140.29 29.4*
sksetletal RF 231316/56.5 237104/56.95 243911/56.03 191501/43.19 220923/49.14 235674/52.4 -13
system
ag a whole OR SPb to RF 1.9 1.83 2.33 2.82 3.58 3.47 45.2*
(M00-M99) Left boundary of Cl 1.86 1.79 2.29 2.77 3.52 3.41 -
Right boundary of Cl 1.94 1.87 2.38 2.88 3.64 3.52 -
Reactive SPb 69/0.62 98/0.86 83/0.69 127/1.04 127/0.99 44/0.33 —46.8*
?Sg;;’pathy RF 2164/0.53  2384/0.57 2134/0.49 2394/0.54  3387/0.75 2896/0.64 -25.5*
OR SPb to RF 1.19 1.52 1.42 1.97 1.37 0.55 -53.8*
Left boundary of Cl 0.93 1.24 1.14 1.65 1.15 0.41 -
Right boundary of Cl 1.51 1.86 1.76 2.36 1.64 0.74 -
Juvenile SPb 101/0.91 59/0.52 64/0.53 75/0.61 71/0.55 150/1.12 18.7
?I\thggtll\sll[]‘?) RF 1326/0.32 1418/0.34 1532/0.35 1300/0.29 1698/0.38 1699/0.39 179
OR SPb to RF 2.97 1.54 1.52 2.15 1.54 3.47 14.4
Left boundary of Cl 2.43 1.18 1.19 1.1 1.21 2.93 -
Right boundary of Cl 3.64 2.00 1.96 2.72 1.95 4.10 -
Rheumatoid SPb 6/0.05 9/0.08 14/0.12 16/0.13 16/0.12 6/0.05 0
arthritis (M06)  ge 215/0.05  184/0.04  333/0.08  239/0.05  285/0.06  296/0.07  28.6*
OR SPb to RF 1.03 1.82 1.53 2.52 2.10 0.74 -28.2*
Left boundary of Cl 0.46 0.93 0.90 1.52 1.27 0.33 -
Right boundary of Cl 2.33 3.56 2.62 4.19 3.47 1.66 -
Arthropathy SPb 3067/27.51  3594/31.44  4286/35.51 4440/36.22  6145/4172  6599/49.39 44.3*
'(:4%8“‘:4“2‘[5) RF 64310/15.71 70004/16.82 73947/16.99 59565/13.44 71248/15.85 78017/17.35 95
OR SPb to RF 1.83 1.95 2.19 2.90 3.45 3.44 46.8*
Left boundary of Cl 1.76 1.88 2.13 2.81 3.36 3.35 -
Right boundary of Cl 1.90 2.01 2.26 2.99 3.54 3.53 -
Deforming SPb 4302/38.58 3823/33.44 5872/48.65 4566/37.25  6246/48.5  7262/54.35 29.0*
?I\(/JIZSOOPISIT;)?S RF 79687/19.46 81380/19.55 84544/19.42 67001/15.11 80595/17.93 86744/19.29 -0.9
OR SPb to RF 2.10 1.77 2.69 2.63 3.07 3.41 38.4*
Left boundary of Cl 2.04 1.7 2.62 2.55 2.99 3.33 -
Right boundary of Cl 2.17 1.83 2.77 2.71 3.15 3.50 -
Spondylo- SPb 55/0.49 37/0.32 88/0.73 54/0.44 36/0.28 38/0.28 —42.9*
I(JISITSIQSMA‘?) RF 791/0.19 946/0.23 1118/0.26 962/0.22 565/0.13 609/0.14 -26.3*
OR SPb to RF 2.69 1.44 2.99 2.09 2.40 2.38 -15
Left boundary of Cl 2.05 1.04 2.40 1.59 1.7 1.7 -
Right boundary of Cl 3.54 2.00 3.72 2.75 3.37 3.31 -
Systemic SPb 18/0.16 18/0.16 52/0.43 56/0.46 54/0.42 16/0.12 -25.0*
connective RF 339/0.08  508/0.12  494/0.11 449/0.1 463/0.1 398/0.09 .1
tissue lesions y
(M30-M36) OR SPb to RF 2.02 1.30 41N 5.01 4.66 1.50 -25.7
Left boundary of Cl 1.26 0.81 3.09 3.79 3.51 0.9 -
Right boundary of Cl 3.25 2.08 5.48 6.63 6.19 2.47 -
*p<0.05
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lesions decreased. The described multifaceted dynamics
of musculoskeletal disorders, including arthropathy in
general, and certain types of arthritis, is due to the uneven
distribution of identified cases of diseases in the groups
under consideration and the specifics of registration.

Based on the analysis of the OR of incidence of dis-
eases of the musculoskeletal system in children of all
age categories, it was determined that despite fluctuations
in the rate of the examined musculoskeletal disorders,
the frequency of their occurrence at each time point during
the entire monitoring period, or partially in most cases in
St. Petersburg, was significantly higher than in the RF as
a whole (95% CI did not include unity, p < 0.05). Notably,
the severity and incidence of rheumatoid arthritis in chil-
dren aged 0-14, as well as rheumatoid arthritis and reac-
tive arthropathy in adolescents, significantly decreased in
the RF regions.

Additionally, the dynamic of the difference in values
(morbidity rates and OR) in favor of St. Petersburg was
linked to the increased availability and quality of consul-
tative and diagnostic care in the metropolis, the growing
shortage of medical personnel and diagnostic capabilities
in the regions of the RF, and the specifics of differentiat-
ing diagnoses by group [1, 81. The private healthcare sector
data was not used to estimate the incidence of children’s
morbidity in the analyzed data. It is possible that the scope
of medical services in private clinics is not as extensive as
in public ones (including against expanding public-private
partnerships and compulsory health insurance). However,
in regions with a shortage of medical personnel, this fac-
tor can play a significant role in interpreting the level of
morbidity [19, 20].

Furthermore, it is crucial to take into account the medical
practices of the local population in each region. In the event
of a child’s illness, the medical and social characteristics of
families can significantly influence the timeliness of seeking
medical attention and, as a result, the efficacy and outcome
of treatment measures. Thus, risk factors for low medical
activity included multi-child families (5 children or more),
financially disadvantaged families, and parents with low
levels of education [21, 22].

St. Petersburg is a federally significant city, with
many medical centers that offer a high level of treatment,
diagnostic, and rehabilitation resources (including high-tech
medical care), and are staffed with specialists in the fields
of traumatology and orthopedics. In addition to the residents
of the metropolis, children living in the Northwestern
Federal District and other regions of the country also visit
St. Petersburg for examination and treatment, which makes
a significant contribution to the diagnostics, treatment, and
rehabilitation of patients with musculoskeletal diseases [1, 5].

The high prevalence of musculoskeletal diseases is
also associated with regional risk factors, as St. Petersburg
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is characterized by an unstable humid and cold climate,
leading to decreased immune defense reactions and
increased inflammatory processes in the body. Furthermore,
the formation of the skeleton and the progression of diseases
are adversely affected by chronic vitamin D deficiency and
minimal insolation in children [23].

Numerous researchers have studied the role of vitamin
D in bone mineralization, and its deficiency in rickets in
children and adolescents is widely recognized [24, 25]. In the
northern latitudes of Russia, where the number of sunny
days is limited and the daylight hours are brief, residents of
St. Petersburg and NWFD frequently experience insufficient
ultraviolet exposure, which leads to a predisposition to its
deficiency. T.L. Karonova observed vitamin D deficiency in
93.0% of children aged 7 to 14 years in St. Petersburg [26].
In addition, 85.0% of pregnant women are deficient in
cholecalciferol, despite taking prophylactic dosages of 500 IU
due to the effects of seasonality. This indicates that there is
a risk of intrauterine development of the skeletal system and
congenital deficiency [27].

The COVID pandemic 2020-2022 was accompanied
by the destructive effect of the new coronavirus infection
on the immune system, as well as multiple organs and
tissues of the body, leading to decline in health and
an increase in mortality. In particular, the virus triggered
the development of inflammatory arthritis associated with
COVID-19 [28, 291.

The Russian government has implemented quarantine
restrictions and lockdown periods for the population to
reduce the spread of infection and social contacts since
the onset of the COVID-19 pandemic. Consequently,
the volume of scheduled medical care and clinic attendance
has decreased. This led to deterioration in work with patients
with chronic diseases and aggravation of acute conditions
due to treatment delays. The study results do not clarify
the etiology of the registered musculoskeletal diseases,
but the identified specificities in the dynamics of indicators
should be considered. It is important to observe that
the most sluggish and chronic processes, such as deforming
dorsopathies and spondylopathies, exhibited the highest
rate of decline in application rate. The increase in incidence
of various arthropathies in the next two years (2021-2022)
can be interpreted, to a certain extent, as a compensatory
“response” to the removal of restrictions on visiting
outpatient medical institutions, which is partially linked to
viral exposure[13, 14, 30].

Many authors also draw attention to the indirect conse-
quences of the COVID-19 pandemic on the musculoskeletal
system, caused by a lack of physical activity, especially in
schoolchildren. An increase in morbidity in the musculoskel-
etal system, including pathology of the spine and joints, was
also influenced by immunity, decreased physical activity, and
distance learning [15, 31, 32].
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CONCLUSION

The primary incidence of children with diseases of
the musculoskeletal system and connective tissue in St.
Petersburg was at an exceptionally high level throughout
the entire period under review, and the OR of detection
was higher than in the regions of the Russian Federation.
The significant disparity between the indicators of St. Pe-
tersburg, NWFD, and the average in Russia indicates greater
accessibility and quality of medical care in a metropolis and
an increasing shortage of medical personnel in the regions.
The largest increase in OR in St. Petersburg was noted in
arthropathy and deforming dorsopathies, and the greatest
decrease was registered in spondylopathies and systemic
connective tissue lesions. A two-stage growth was observed
in the dynamics of morbidity among children in St. Peters-
burg, specifically before the pandemic (2017-2019) and dur-
ing the pandemic (2020-2022). During quarantine measures
in 2020, there was a sharp decrease in indicators for most
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