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ABSTRACT

BACKGROUND: The high prevalence of musculoskeletal system and connective tissue diseases, effects on the quality of life
of children, and disability level are among the main medical and social problems.

AIM: To assess the morbidity rates and provision of medical care to St. Petersburg children with musculoskeletal diseases
between 2017 and 2021.

MATERIALS AND METHODS: Data on the incidence of musculoskeletal diseases in children of St. Petersburg were analyzed
based on the Federal statistical observation forms submitted by the St. Petersburg State Budgetary Institution Medical Center
for Information and Analysis, collections of N.N. Priorov National Medical Research Center for Traumatology and Orthopedics
of the Ministry of Health of the Russian Federation “Trauma, orthopedic morbidity, the state of trauma and orthopedic care for
the population,” edited by Acad. S.P. Mironov, RAS, and data from the Federal State Statistics Service.

RESULTS: In Saint Petersburg, the morbidity rate of musculoskeletal and connective tissue diseases from 2017 to 2021
was 13%, excluding 2020, which was most likely due to the introduction of measures aimed at counteracting the spread of
COVID-19 and the suspension of planned outpatient specialized care. The number of orthopedic beds for children decreased
by 58, whereas the availability of beds for children remained at the same level and amounted to 4.3 beds per 10,000 chil-
dren, which exceeded the indicator for the Russian Federation (1.0). The number of children with these disabilities increased
1.4-fold. Deaths of children due to musculoskeletal and connective tissue diseases were recorded in 2019 and 2020.
CONCLUSIONS: The results of the 5-year observation period of musculoskeletal and connective tissue diseases in children in
St. Petersburg revealed increasing incidence because of the increase in the number of children newly diagnosed with these
diseases.
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HayuHas ctatba

AHanu3 3a6051eBaeMOCTU KOCTHO-MbILUIEYHON CUCTEMDI
y AeTed U OpraHusauusa cneuuanusMpoBaHHOU NOMOLLM
B Cankrt-lleTepbypre

A.l. bBanngypawsunu, C.B. BuccapnoHos, A.B. 3anetuHa, H0.A. JlankuH, E.H. LLlennHa

HauvoHanbHbIN MEAVLIMHCKIIA MCCNEA0BATENbCKUIA LIEHTP AETCKOW TpaBMatonorumn u optoneamu umenm [N. TypHepa, CaHkT-leTepbypr, Poccus

AHHOTALUA

Ob6ocHoeaHue. BbicoKasi pacnpocTpaHeHHOCTb 00/1e3HEN KOCTHO-MbILIEYHOW CUCTEMBI M COEAMHUTENBHOM TKaHW, UX BAUSIHUE
Ha Ka4ecTBO }KM3HW AeTel, YPOBEHb MHBANIMAHOCTU NPELCTABNAKT OfHY U3 OCHOBHbLIX MeAMKO-COLMaNbHbIX NpobneM.

Llene — oueHuTb NoKasaTenu 3aboseBaEMOCTM M OKa3aHWe MeauUMHCKoW noMoluy aetam CankT-letepbypra ¢ 6onesxamu
KOCTHO-MbILeyHoi cucteMbl ¢ 2017 no 2021 r.

Mamepuaner u mMemodel. [poaHanu3vpoBaHbl AaHHble 0 3aboneBaeMocTVt 60ME3HAMU KOCTHO-MBILLEYHON CUCTEMBI
y netenn CaHkT-leTtepbypra Ha ocHoBaHWMM aHanu3a dopM DepepantbHOro CTaTUCTUHECKOr0 HabmloaeHus, onyoMKOBaHHbIX
CNerey3 «MUALL», coopHuko OIBY «HMUL, TO um. H.H. Mproposa» MuHzapaBa Poccun «TpaBMaTtuaM, opToneamyecKan 3a-
boneBaeMoCTb, COCTOAHME TPaBMaTONIOr0-0PTONEAMYECKOI NOMOLLYM HaceneHuo» nog, peaakumeid akap. PAH C.I. MupoHoBa
1 faHHbix DepepanbHoii cnyXObl rocyaapCTBEHHON CTAaTUCTUKM.

Pesynemamel. B Cankr-[leTepbypre nokasatenu 3abonesaeMocTv 6051€3HAMU KOCTHO-MBILLEYHOM CUCTEMBI U COEAMHMUTENb-
Hom TKaHw y fetei ¢ 2017 no 2021 r. ysenmumnmch Ha 13 %. UckntouenmneM ctan 2020 rog, 4To, CKOpee BCEro, CBA3aHO C Mepo-
MPUATUAMM, HanpaBeHHbIMU Ha MPOTUBOAENCTBME PAcNpOCTPAHEHWIO HOBOI KOPOoHaBupycHoi uHdekummn (COVID-19), a Tak-
K€ NPUOCTaHOBKOM OKa3aHMsl MIaHOBOW aMOyNaTopHO cneuyann3vMpoBaHHoN NoMoLLy. [TpoM30LLN0 COKpaLLeHWe KOeYHOro
doHaa Ha 58 KoeK opToneamnyecKoro Npodunsa Ansa AeTen, Npu 3ToM 06ecneyeHHOCTb AETCKOr0 HaceNieHns KOMKaMy JaHHOro
npoduns coxpaHaeTca Ha NpexHeM ypoBHe W cocTaBnseT 4,3 Koiikv Ha 10 000 peTcKoro HaceneHWs ropoAa, Yto NpeBbILLAeT
nokasartenn obecneyeHHoctn no Poccuiickoii ®epepaunm (1,0). KonudecTso AeTeii-MHBaAMAOB Mo faHHOMY Kiaccy 3abone-
BaHwit yBenuumnock B 1,4 pasa. CMepTb AeTelt o npuumHe BonesHenm KOCTHO-MBILLIEYHOW CUCTEMBI U COEAMHUTENBHON TKaHH
3a¢mKcuposaHa B 2019 1 2020 rr.

3aknoyeHue. 3a natuneTHU nepuog, HabnogeHns 3aboneBaeMocTb 60ME3HAMM KOCTHO-MBILLEYHOW CUCTEMBI U COBAUHU-
TeNbHOM TKaHW y aeTeii B CaHKT-[leTepbypre noBbicUnack, B TOM YMC/IE 3a CYET YBEIMYEHNS YMCNa [leTel C BNepBble B U3HM
YCTaHOB/EHHBLIM AMarHo30M.

KnioueBble cnoBa: opToneguyecKasn 3ab0/1eBaeMOCTb; KOCTHO-MbILLIEYHAsA CUCTEMA; CTaTUCTUYECKME NOKa3aTeNu; AeTu.
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BACKGROUND

Currently, musculoskeletal system diseases (MSSDs)
represent a serious medical and social problem. MSSDs are
common in children of all ages [1]. Modern research proves
that MSSDs are one of the indicators of the general state
of human health and affect the functioning of other body
organs and systems [2, 3]. Musculoskeletal injuries and
MSSDs result in limited performance of normal living
activities, quality of life deterioration, limited choice of
profession, conscription into military service, and disability.
The treatment and rehabilitation of severe cases incur large
financial costs [2, 4, 5]. Various etiological factors that lead to
the development of MSSDs determine their high prevalence
in the population. In recent years, the number of school-age
children with MSSDs tended to increase [6—8].

Many scientific publications have focused on this condition
in general and on individual nosological units because of
the widespread prevalence of MSSDs and the high risk
among all age groups [5, 9-14]. MSSDs are one of the leading
causes of childhood morbidity [15].

Russian and international researchers note that MSSDs
during childhood affect significantly the quality of life,
morbidity, and disability of the adult population [16—18].

The study aimed to assess morbidity rates and the pro-
vision of medical care to children with MSSDs from 2017 to
2021 in St. Petersburg.

MATERIALS AND METHODS

The incidence rates of MSSDs in St. Petersburg from
2017 to 2021 were analyzed according to the Medical In-
formation Analytical Center. The study used records of
the N.N. Priorov National Medical Research Center of Trau-
matology and Orthopedics of the Ministry of Health of Russia
“Injuries, orthopedic morbidity, the state of traumatological
and orthopedic care to the population,” edited by RAS acade-
mician S.P. Mironov, which annually provide data on injuries
in adults and children in the Russian Federation and for each
region separately, and data from the Federal State Statistics
Service (Rosstat).
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The pediatric population of St. Petersburg in 2021
reached 963,262, including 839,321 children aged 0-14 years
and 123,941 adolescents aged 15-17 years. Since 2017,
the pediatric population (0-17 years old) has increased
by 99,870, that is, by 84,604 children in the group aged
0-14 years inclusive and by 15,266 adolescents in the group
aged 15-17 years. The ratio of boys (51%) to girls (49%)
remained unchanged.

Six medical organizations in the city, including three city
children’s hospitals, H.I. Turner National Medical Research
Center for Children’s Orthopedics and Trauma Surgery of
the Ministry of Health of Russia, and two clinics based on
Federal State Budgetary educational institutions of higher
education (N.. Pirogov Clinic of High Medical Technologies
at St. Petersburg State University and Clinic of St. Petersburg
State Pediatric Medical University) provided inpatient
orthopedic care for children in St. Petersburg in 2021.

RESULTS

In St. Petersburg, MSSDs in children ranked third by
incidence until 2019 and were registered on average in 203
per 1000 children, inferior to respiratory diseases (1558 per
1000 children) and diseases of the eye and its appendages
(211 per 1000 children). Since 2019, MSSDs rank second
among the main classes of diseases and account for 7% of
the total number of diseases registered in children in
St. Petersburg.

In St. Petersburg, the average incidence of MSSDs
is 225 per 1000 children. For comparison, its incidence in
the Russian Federation is 89 per 1000 children. The dynamics
of the incidence of MSSDs in children in the Russian Federa-
tion and St. Petersburg is presented in Table 1.

MSSDs among children aged 014 years in St. Petersburg
rank second by incidence in the Russian Federation, whereas
they rank first among adolescents aged 15-17 years in all
Russian regions.

In St. Petershurg, in 2017, 172,967 initial visits for medical
help for diseases of the musculoskeletal system and
connective tissue in children were recorded. In 2021, this
figure increased to 218,850. In accordance with the data of

Table 1. Incidence of musculoskeletal system diseases per 1000 child population (0-17 years old) in the Russian Federation

and St. Petersburg in 2017-2021 (%)

Territories/age 2017 2018 2019 2020 2021
Children aged 0-14 years
Russian Federation 75.7 78.8 82.3 ni 76.7
Saint Petersburg 167.2 174.8 190.9 167.8 190.4
Adolescents aged 15-17 years
Russian Federation 160.7 163.9 167.8 149.0 1718
Saint Petersburg 430.5 4193 4492 4095 476.6
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Table 2. Incidence of musculoskeletal system diseases per 1000 child population (0—17 years old) in St. Petersburg in 2017-2021 (%)

Name of classes and individual diseases 2017 2018 2019 2020 2021

Diseases of the musculoskeletal system and connective 200.3 205.9 224.1 199.04 227.2

tissue (M00-M99)

Arthropathies (M00-M25) 84.6 86.7 91.4 85.04 95.6
Pneumococcal arthritis and polyarthritis (M00.1) - - 0.1 0.05 0.06
Reactive arthropathies (M02) 1.04 1.2 1.1 1.1 0.9
Rheumatoid arthritis (seropositive and seronegative) 0.12 0.2 0.31 0.15 0.2
(M05-M06)

Juvenile arthritis (M08) 1.6 1.6 1.5 1.3 1.35
Arthrosis (M15-M19) 0.6 0.54 1.02 0.3 0.4

Systemic connective tissue disorders (M30-M35) 1.02 1 1.4 1.2 1.1
Systemic lupus erythematosus (M32) 0.008 0.005 0.004 0.01 0.02

Deforming dorsopathies (M40-M43) 56 52.5 58.1 478 56.2

Spondylopathies (M45-M48) 0.7 0.55 0.7 0.4 0.5
Ankylosing spondylitis (M45) 0.01 0.005 0.02 0.001 0.001

Damage to synovial membranes and tendons (M65-Mé7) 1.5 1.7 2.2 1.6 1.73

Osteopathies and chondropathies (M80-M94) 6.8 7 79 71 8
Osteoporosis (M80-M81) 0.04 0.001 0.05 0.05 0.01

Table 3. Incidence of diseases of the musculoskeletal system and connective tissue in adolescents aged 15-17 years in St. Petersburg

in 2017-2021 (%)

Registered diseases 2017 2018 2019 2020 2021
Deforming dorsopathies
n 21,038 20,118 21,326 18,928 22,692
Per 1 thousand (%) 193.6 176 179.4 154.4 183.1
Arthropathies
n 14,096 15,282 16,904 16,952 19532
Per 1 thousand (%o) 129.7 133.7 142.3 138.3 157.6
Osteopathies and chondropathies
n 1092 1202 1334 1240 1314
Per 1 thousand (%o) 10 10.5 1.2 10.1 10.6
Other
n 10,563 11,331 13,813 13,074 15,538
Per 1 thousand (%o) 97.2 99.1 116.2 106.7 125.4
Total number of diseases of the musculoskeletal system and connective tissue

n 46,789 47933 53,377 50,194 59,076
Per 1 thousand (%o) 430.5 4193 449.2 4095 476.6

Statistical Form No. 12, the federal statistical observation
“Information on the number of diseases registered in
patients” showed the incidence of MSSDs per 1000 children
in St. Petersburg from 2017 to 2021 (Table 2).

The data analysis revealed that the incidence of
diseases of the musculoskeletal system and connective
tissue per 1000 children increased by 13% over 5 years in
St. Petersburg.

The distribution of diseases under MSSDs in children
aged 0-17 years has been maintained over the past sev-
eral years. Among the total number of this pathology, ar-
thropathies rank first (40%-43%), dorsopathies rank second
(24%-28%), and osteopathies and chondropathies rank
third (3%). However, considering the incidence by age groups
in St. Petersburg, among adolescents (15-17 years old), de-
forming dorsopathies rank first accounting for 38.4%-45%

D0I: https://doi.org/10.17816/ PTORS626498
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Table 4. Incidence of diseases of the musculoskeletal system and connective tissue in children aged 0-14 years in St. Petersburg

in 2017-2021
Registered diseases 2017 2018 2019 2020 2021
Arthropathies
n 58,968 62,653 67,521 63,593 72,568
Per 1 thousand 78.1 79.8 83.8 771 86.5
Deforming dorsopathies
n 27,216 27,059 32,319 26,311 31,474
Per 1 thousand 36.1 345 40.1 32 375
Osteopathies and chondropathies
n 4751 4992 5948 5454 6414
Per 1 thousand 6.1 6.3 14 6.6 7.6
Others
n 35,243 42,456 47918 42,949 49,318
Per 1 thousand 46.7 54.1 59.5 52.1 58.8
Total number of diseases of the musculoskeletal system and connective tissue

n 126,178 137,160 153,706 138,307 159,774
Per 1 thousand 167.2 175 191 168 190.4

of the total number of diseases of the musculoskeletal sys-
tem and connective tissue, arthropathies rank second with
30%—34%, and osteopathies and chondropathies rank third
with 2.5% (Table 3).

Over the past 5 years, the incidence of MSSDs in
adolescents has increased by 11%. The incidence tended
to increase among adolescents with arthropathies by 21%.
In addition, the incidence of osteopathies and chondropathies
increased by 6%. However, a positive trend was also observed,
which was expressed as a decrease in the incidence of
deforming dorsopathies by 5.5%.

The analysis of the incidence of MSSDs in children aged
0-14 years revealed that arthropathies rank first (45%—47%),
dorsopathies rank second (19%-22%), osteopathies and
chondropathies rank third (3%-4%). The incidence of MSSDs
in children aged 0-14 years in St. Petersburg is presented
in Table 4.

Over 5 years, in the group aged 0-14 years, the incidence
of arthropathies increased by 11%, dorsopathies by 4%, and
osteopathies by 24%. The overall incidence of MSSDs in
children increased by 14% from 2017 to 2021.

The diagnosis of MSSDs in St. Petersburg in 2017 was
established for the first time in 50,542 children. By 2021,
this number increased to 65,068. The incidence of newly
diagnosed MSSDs in children in St. Petersburg is presented
in Figure.

The increasing number of children with newly diagnosed
MSSDs in both age groups is of concern because MSSDs are
chronic and children with MSSDs require long-term com-
prehensive inpatient and rehabilitation treatment and clinical
monitoring by not only orthopedists but also neurologists,
surgeons, and rheumatologists.

In St. Petersburg, six medical organizations in the city,
including in federal centers, provided inpatient traumatolo-
gy and orthopedic care for children. In 2017, 473 orthopedic
beds were available for children, most of which (430 beds)
were at federal clinics. Over 5 years, bed capacity has
reduced, and by the end of 2021, the average number of
orthopedic beds for children was 415, including 372 beds
in federal centers. The performance indicators of ortho-
pedic beds for children in St. Petersburg are presented in
Table 5.

In the analysis of orthopedic beds specialized for children
in 2017-2021, despite the reduction in orthopedic beds for
children in St. Petersburg (by 58) by 2021, the number of
hospitalizations increased by 25%, and the average bed day
reduced from 15.4 to 10.4 and bed turnover increased from
17.1 to 24.6.

160 148.2
Eg 1201 108.5
101.6 :

100 97.6 —
80 662/68-9/72'5\63__4/.
60
40
20

2017 2018 2019 2020 2021

— Children aged 0-14 years
Adolescents aged 15-17 years

Figure. Incidence of diseases of the musculoskeletal system
newly diagnosed in children aged 0-17 years in St. Petershurg in
2017-2021 (%o)
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Table 5. Performance indicators of orthopedic beds specialized for children in St. Petersburg in 2017-2021
Indicator 2017 2018 2019 2020 2021
Number of beds 473 4N 480 421 415
Patients admitted 8119 8563 10,169 8154 10,196
Average bed day 15.4 147 13.1 12.2 10.4
Bed turnover 17.1 18.2 21.2 19.4 24.6
Bed work per year 263.6 268.6 277.7 2371 256.2
Bed occupancy, % 72.2 73.6 76.1 64.8 70.2
Table 6. Surgical interventions on the musculoskeletal system in children in St. Petersburg in 2017-2021
Type of surgical intervention 2017 2018 2019 2020 2021
TOTAL* surgeries on the musculoskeletal system 20,729 22,618 23,369 21,812 24,502
(4414) (5222) (5745) (5442) (5432)
Corrective osteotomies 1245 999 1289 1600 1508
Maxillofacial area surgery 9394 9345 9097 8882 10,037
Spine surgery 661 615 608 61 694
Congenital hip dislocation surgery 458 553 505 381 465
Amputation and disarticulation 3 13 32 81 65
Endoprosthetics, total 5 47 58 49 58
Hip joint surgery ba 41 43 37 49
Knee joint surgery 5 2 4 3 1
Chest wall surgery 198 150 197 191 193
Thoracomyoplasty 130 81 102 110 133
Thoracostomy 14 1 0 5 0
Others 8526 10,771 11,434 9862 11,299
*In brackets including the number of surgeries using high-tech medical care.
Table 7. Children with disability in St. Petersburg for 2017-2021
2017 2018 2019 2020 2021
Indicator
M F M F M F M F M F
Total number of children with 16,341 17,143 17,902 18,510 19,360
disability 9828 6513 1039 6747 10930 6972 1,314 719 1,845 7515
Including those with newly diagnosed 1980 1971 2077 1741 1999
disabilities 178 802 1249 722 1289 788 1060 681 1248 751
Including those with diseases of the 369 418 414 447 517
musculoskeletal system and connective {75 19 186 232 186 228 183 264 201 316

tissue

Table 8. Distribution of children with disability related to diseases of the musculoskeletal system by sex and age in St. Petershurg

in 2017-2021
Children with disability related to diseases of the musculoskeletal system
Children aged 0-17 years (inclusive)
Year Total
0-4 years 5-9 years 10-14 years 15-17 years
M F M F M F M F M F

2017 175 194 15 10 61 48 96 70 43 66
2018 186 232 13 18 68 50 48 86 57 78
2019 186 228 14 22 69 49 52 79 51 78
2020 183 264 12 20 66 65 94 89 51 90
2021 201 316 9 24 73 81 68 m 51 100

D0I: https://doi.org/10.17816/ PTORS626498
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The results of the analysis of surgical data by medical
organizations in St. Petersburg providing assistance to
children with various MSSDs are presented in Table 6.

Along with the increase in the number of hospitalizations
by orthopedic beds for children, the number of surgeries per-
formed on children during hospitalizations also increased, ex-
cept for thoracostomy and knee replacement. The number of
musculoskeletal surgeries in children using high medical tech-
nologies in 2020-2021 decreased, which may be due to the re-
strictive measures aimed at countering the spread of COVID-19.

Along with the increase in morbidity rates among children
in St. Petersburg, the number of children with disability tended
to increase by 15.6% over the past 5 years. Information about
children with disability in St. Petersburg is presented in Table 7.

The incidence of MSSD-related disability in children
accounts for 2.7% of the total number of all children with
disability in St. Petersburg. The prevalence of MSSD-related
disability is 5.3 per 10,000 children aged 0-17 years. From
2017 to 2021, the number of children with MSSD-related
disability increased by 1.4 times. Among 517 children with
MSSD-related disability registered in St. Petersburg in 2021,
there were more girls (61%) than boys. The structure of
children with MSSD-related disability in St. Petersburg with
distribution by sex and age groups is presented in Table 8.

In the analysis by sex, over 5 years, 122 girls had MSSD-
related disability in all age groups, including 14 children aged
0-4 years, 33 aged 5-9 years, 41 aged 10-14 years, and
34 aged 15-17 years compared with 2017 data. Over the past
5 years, the number of girls with juvenile arthritis (M08)
had increased by 2.5 times and that with osteopathies and
chondropathies by 1.4 times (M80—-M94). The number of boys
with MSSD-related disability from 2017 to 2021 increased by
only 26, and an increase of 1.2 times was noted girls with
MSSD-related disability.

The mortality in children due to MSSD is low. In St. Pe-
tersburg, in 2019, a boy in the age group 5-9 years died of
MSSDs, which accounted for 0.3% of the total mortality in
children (n = 376). In 2020, a teenage boy died of MSSD
(1 child out of 396 deceased children).

DISCUSSION

The results revealed a gradual decrease in the incidence
of orthopedic morbidity in children in the Russian Federation
over time [19]. Among other regions in Russia, St. Petershurg
still records a higher number of pediatric patients with MSSDs
among all childhood morbidities. This pathology is second only
to respiratory diseases. This finding is attributed to the high
level of diagnostics and timely detection of MSSDs in children
in this region. Since 2019, MSSDs in St. Petersburg accounted
for 7% of the total number of diseases registered in children.
Our data are close to the values given in a study on MSSDs in
Dutch children, that is, 7.5% of the total number of diseases [20].

Vol 12 (1) 2024
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Among conditions under MSSDs, arthropathies rank
first, which accounts for up to 40%-43% of the total number
of diseases, dorsopathies rank second (24%-28%), and
osteopathies and chondropathies rank third (3%). These
results are consistent with information obtained from a study
conducted in Australia, where the predominance of upper and
lower extremity disorders, followed by spinal disorders, was
noted in children who sought medical help for MSSDs [21].

The rates of MSSD-related disability in children increased
steadily; however, the increase in the number was mainly
due to the high disability rates in girls, which may be caused
by the worsening course of juvenile arthritis and requires
more detailed study. Despite the increase in MSSD-related
disability in children, in our region, 5.4 per 10,000 children
have disability, which is much less than the national average
index of 8.4 per 10,000 children of the corresponding age. This
fact may be associated with timely and accurate diagnostics
and adequate options for modern conservative and surgical
treatment [22].

Physical inactivity and increased static load on muscles
due to current social and hygienic features in children are
among the probable causes of the increased incidence of
MSSDs [6, 7]. The above changes, specifically in children,
result in the deterioration of the quality of life at an older age.
Research supports the relationship between physical activity
and bone health in children and adults [23-26].

CONCLUSION

The results of this study revealed an increase in the in-
cidence of MSSDs in children in St. Petersburg, which was
attributed to the increase in the number of patients with
newly diagnosed MSSDs. Moreover, a negative trend was ob-
served in the incidence of MSSD-related disability in children.
The main task of the traumatology and orthopedic service
is to diagnose diseases early, provide timely and adequate
treatment using high medical technologies, and offer com-
prehensive rehabilitation of patients with subsequent dis-
pensary follow-up. A set of measures aimed at preventing
pathological disorders and focusing on a healthy lifestyle
presents the basis for reducing MSSDs and disability rates.
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