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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. Petersburg 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 0–14 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 
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АННОТАЦИЯ
Обоснование. Уровень заболеваемости детей болезнями костно-мышечной системы, ее динамика и структура являют-
ся актуальной проблемой здравоохранения и имеют большое научное и практическое значение. Эпидемиологические 
особенности выявляемости патологии в разных регионах представляют интерес для детального рассмотрения.
Цель — дать сравнительную характеристику первичной заболеваемости детей болезнями костно-мышечной системы 
в Санкт-Петербурге в период 2017–2022 гг.
Материалы и методы. Изучены официальные сборники статистических отчетов ФГБУ «Центральный научно-иссле-
довательский институт организации и информатизации здравоохранения» Минздрава России с 2017 по 2022 г. Про-
анализирован уровень показателей болезней костно-мышечной системы и соединительной ткани у детей, выполнена 
сравнительная оценка отношения шансов выявляемости патологии в целом и по отдельным нозологическим формам, 
представленным в сборнике, по Санкт-Петербургу и Российской Федерации. Цифровой анализ проводили в програм-
мах Microsoft Office-2010 (Word, Excel).
Результаты. Показатели первичной заболеваемости в Санкт-Петербурге с 2017 по 2022 г. кратно превысили средне-
российские и среднеокружные значения, знаменуя негативный восходящий тренд. Во всех возрастных группах за 6 лет 
отношение шансов в пользу Санкт-Петербурга значимо увеличилось при артропатиях в целом и деформирующих дор-
сопатиях в частности, а снизилось при спондилопатиях и системных поражениях соединительной ткани. При этом 
у детей 0–14 лет дополнительно шансы выявляемости в Санкт-Петербурге увеличивались в отношении реактивных 
артропатий и снижались при ювенильных артритах, а у подростков увеличение касалось ювенильных артритов и сни-
жение — реактивных артропатий. При ревматоидных артритах произошел переход — шансы выявляемости стали 
ниже в пользу регионов России.
Заключение. В Сант-Петербурге среди детского населения наблюдается неблагоприятная тенденция по шансам выяв-
ляемости болезней костно-мышечной системы и соединительной ткани. Отмечен двухэтапный рост показателей в те-
чение 2017–2019 и 2020–2022 гг., причем темпы прироста в выявляемости большинства нозологий в период пандемии 
COVID-19 превышали допандемийные значения, указывая на сопряженность исследуемой группы заболеваний с орга-
низационными ограничениями в работе амбулаторного звена, качеством и спецификой дифференциальной диагности-
ки, вирусным компонентом. Обнаруженные особенности необходимо в дальнейшем детально изучать и переоценить 
процесс оказания травматолого-ортопедической помощи детям в регионах.

Ключевые слова: выявляемость болезней костно-мышечной системы; первичная заболеваемость; выявляемость 
опорно-двигательных нарушений у детей; мониторинг; отношение шансов; динамика первичной и общей заболева-
емости.
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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. Petersburg 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 

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 15–17 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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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).

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). 

65.7 69 71.6 63.45
79.5 84.8

52.21 53.77 52.37 42.44 49.25 50.68
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Saint Petersburg
Northwestern Federal District
Russian Federation

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)
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Table 1. Difference in the primary incidence of diseases of the musculoskeletal system and connective tissue in children 0–14 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 
classification 

(according 
to ICD-10)

Values by region 
with OR and CI

Incidence rates (absolute/relative values)  
and OR by year

Rate 
of increase/
decrease in 
incidence, 

%
2017 2018 2019 2020 2021 2022

Musculo-
skeletal 
system  
as a whole 
(М00–М99)

SPb 50542/65.7 54102/69.0 58348/71.6 52309/63.5 65068/79.5 67575/84.8 22.5

RF 811074/31.6 826428/32.0 805971/31.1 604672/32.3 644181/24.9 659984/25.6 –23.4

OR SPb to RF 2.27 2.33 2.55 3.01 3.55 3.55 36.1*

Left boundary of CI 2.25 2.31 2.53 2.98 3.52 3.52 –

Right boundary of CI 2.29 2.35 2.57 3.04 3.58 3.58 –

Reactive 
arthropathy 
(М02)

SPb 335/0.44 367/0.47 346/0.43 408/0.50 328/0.40 463/0.58 24.1

RF 9328/0.36 9842/0.38 8708/0.34 7356/0.28 7259/0.28 7529/0.29 –19.4 

OR SPb to RF 1.22 1.24 1.29 1.79 1.41 1.92 36.5*

Left boundary of CI 1.10 1.11 1.16 1.62 1.26 1.75 –

Right boundary of CI 1.36 1.37 1.44 1.98 1.58 2.11 –

Juvenile 
arthritis  
(М08–М09)

SPb 229/0.30 277/0.35 279/0.34 213/0.26 231/0.28 329/0.29 26.8*

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 –9.4

Left boundary of CI 1.96 2.14 2.16 1.77 1.81 1.82 –

Right boundary of CI 2.57 2.73 2.75 2.33 2.37 2.27 –

Rheumatoid 
arthritis (М06)

SPb 28/0.04 21/0.03 71/0.09 26 /0.03 27/0.03 29/0.4 0

RF 680/0.03 615/0.02 848/0.03 945/0.04 608/0.02 1173/0.05 40.0*

OR SPb to RF 1.41 1.13 2.85 0.86 1.39 0.74 –47.5*

Left boundary of CI 0.97 0.73 2.24 0.58 0.94 0.51 –

Right boundary of CI 2.06 1.74 3.64 1.27 2.04 1.08 –

Arthropathy 
in general  
(М00–М25)

SPb 22209/28.86 21854/27.85 23929/29.37 23059/27.97 30242/36.96 32394/40.64 29.1*

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 CI 2.47 2.23 2.45 3.09 3.78 3.91 –

Right boundary of CI 2.54 2.30 2.52 3.18 3.87 4.00 –

Deforming 
dorsopathies  
(М40–М43)

SPb 11689/15.19 12262/15.63 14505/17.8 11284/13.67 13305/16.26 14193/17.81 14.7

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 CI 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-
pathies  
(М45–М49)

SPb 173/0.23 167/0.21 225/0.28 106/0.13 121/0.15 112/0.14 –39.1*

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 7.97 3.42 3.30 3.34 –15.7

Left boundary of CI 3.39 2.75 6.89 2.80 2.73 2.75 –

Right boundary of CI 4.64 3.79 9.23 4.18 3.98 4.06 –

Systemic 
connective 
tissue lesions 
(М30–М36)

SPb 572/0.74 353/0.45 465/0.57 471/0.57 477/0.58 455/0.57 –23.0

RF 2333/0.09 2562/0.10 2431/0.09 2242/0.09 2660/0.1 2429/0.09 0

OR SPb to RF 10.68 5.10 7.39 8.10 6.52 6.77 –36.6*

Left boundary of CI 9.72 4.56 6.68 7.32 5.91 6.11 –

Right boundary of CI 11.73 5.71 8.17 8.97 7.20 7.49 –

*p ≤ 0.05.
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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. Petersburg, 
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 

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 

Saint Petersburg
Northwestern Federal District
Russian Federation
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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. Petersburg, the Northwestern Federal District, 
and throughout Russia in 2017–2022 (per 1000 children of this age 
group)
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Table 2. Difference in the primary incidence of diseases of the musculoskeletal system and connective tissue in adolescents aged 
15–17 years and the odds ratio (OR) of their detection rates along with 95% confidence interval (CI) in St. Petersburg (SPb) and the Russian 
Federation (RF) in general in 2017–2022 (absolute values per 1000 children of the corresponding age)

Disease 
classification 

(according 
to ICD-10)

Values by region  
with OR and CI

Incidence rates (absolute/relative values)  
and OR by year

Rate 
of increase/

decrease 
in incidence 

rate, %
2017 2018 2019 2020 2021 2022

Musculo-
skeletal 
system 
as a whole 
(М00–М99)

SPb 11042/99.3 11164/97.65 14277/118.29 13298/108.49 18374/142.68 18745/140.29 29.4*
RF 231316/56.5 237104/56.95 243911/56.03 191501/43.19 220923/49.14 235674/52.4 –7.3
OR SPb to RF 1.9 1.83 2.33 2.82 3.58 3.47 45.2*
Left boundary of CI 1.86 1.79 2.29 2.77 3.52 3.41 –
Right boundary of CI 1.94 1.87 2.38 2.88 3.64 3.52 –

Reactive 
arthropathy 
(М02)

SPb 69/0.62 98/0.86 83/0.69 127/1.04 127/0.99 44/0.33 –46.8*
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 CI 0.93 1.24 1.14 1.65 1.15 0.41 –
Right boundary of CI 1.51 1.86 1.76 2.36 1.64 0.74 –

Juvenile 
arthritis  
(М08–М09)

SPb 101/0.91 59/0.52 64/0.53 75/0.61 71/0.55 150/1.12 18.7
RF 1326/0.32 1418/0.34 1532/0.35 1300/0.29 1698/0.38 1699/0.39 17.9
OR SPb to RF 2.97 1.54 1.52 2.15 1.54 3.47 14.4
Left boundary of CI 2.43 1.18 1.19 1.71 1.21 2.93 –
Right boundary of CI 3.64 2.00 1.96 2.72 1.95 4.10 –

Rheumatoid 
arthritis (М06)

SPb 6/0.05 9/0.08 14/0.12 16/0.13 16/0.12 6/0.05 0
RF 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 CI 0.46 0.93 0.90 1.52 1.27 0.33 –
Right boundary of CI 2.33 3.56 2.62 4.19 3.47 1.66 –

Arthropathy 
in general 
(М00–М25)

SPb 3067/27.51 3594/31.44 4286/35.51 4440/36.22 6145/47.72 6599/49.39 44.3*
RF 64310/15.71 70004/16.82 73947/16.99 59565/13.44 71248/15.85 78017/17.35 9.5
OR SPb to RF 1.83 1.95 2.19 2.90 3.45 3.44 46.8*
Left boundary of CI 1.76 1.88 2.13 2.81 3.36 3.35 –
Right boundary of CI 1.90 2.01 2.26 2.99 3.54 3.53 –

Deforming 
dorsopathies 
(М40–М43)

SPb 4302/38.58 3823/33.44 5872/48.65 4566/37.25 6246/48.5 7262/54.35 29.0*
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 CI 2.04 1.71 2.62 2.55 2.99 3.33 –
Right boundary of CI 2.17 1.83 2.77 2.71 3.15 3.50 –

Spondylo-
pathies  
(М45–М49)

SPb 55/0.49 37/0.32 88/0.73 54/0.44 36/0.28 38/0.28 –42.9*
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 –11.5
Left boundary of CI 2.05 1.04 2.40 1.59 1.71 1.71 –
Right boundary of CI 3.54 2.00 3.72 2.75 3.37 3.31 –

Systemic 
connective 
tissue lesions 
(М30–М36)

SPb 18/0.16 18/0.16 52/0.43 56/0.46 54/0.42 16/0.12 –25.0*
RF 339/0.08 508/0.12 494/0.11 449/0.1 463/0.1 398/0.09 11.1
OR SPb to RF 2.02 1.30 4.11 5.01 4.66 1.50 –25.7*
Left boundary of CI 1.26 0.81 3.09 3.79 3.51 0.91 –
Right boundary of CI 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, 8]. 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 

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, 29].

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 

causes of musculoskeletal diseases. Meanwhile, with the lift-
ing of restrictions and the further spread of the pandemic 
(2021–2022), a repeated increase in the detection of patholo-
gy was noted, except for reactive arthropathy and rheumatoid 
arthritis, which OR began to prevail in the regions of Russia. 
The identified features may be required for the re-evaluation 
of organizational measures and management decisions.
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