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BACKGROUND: Pathology of the musculoskeletal system ranks first among health disorders of the younger generation.
The frequency of posture disorders, scoliosis, and flat feet increases as the child grows older and requires careful monitor-
ing, preventive measures, and long-term rehabilitation measures.

AIM: This investigation studies the formation frequency of lesions of the musculoskeletal system lesions, considering the
somatic pathology in adolescent children brought up under various conditions, and addresses the issue of preventive and
corrective measures.

MATERIALS AND METHODS: The main group consisted of schoolchildren aged 11-15 from social institutions (n = 60).
The comparison group included children from complete families (n = 60). The health assessment was conducted in accor-
dance with the methodological recommendations developed at the Research Institute of Hygiene of Children and Adolescents.
The material was copied from forms 112/y, 003/y, 026/y, and the clinical examination results and the conclusions of other
specialists were collected. Statistics were evaluated by the Pearson’s y-criterion with the Yates correction, with values
of p < 0.05.

RESULTS: The health of children from social institutions was significantly worse than that of complete families (p = 0.04).
They were 4.8 times more likely to form chronic diseases (p = 0.04), especially those of the central nervous and musculo-
skeletal systems, digestive organs, blood circulation, and the ear, nose, and throat (ENT) organs were leading (p = 0.001).
Lesions of the musculoskeletal system were more often combined (p = 0.02). In the comparison group, functional disorders
occurred more often (p = 0.04), and digestive and circulatory organ diseases prevailed. Pathology of the musculoskeletal
system occupied the third position and was significantly less common (p = 0.0001).

CONCLUSIONS: The health of children from social institutions is worse than that of schoolchildren from complete fami-
lies. In them, lesions of the musculoskeletal system occupy second place, the frequency of combined lesions is higher, the
increase in orthopedic pathology occurs mainly because of scoliosis, flat feet, and posture disorders. Neurodysplastic and
idiopathic forms prevail in the structure of scoliosis. In children with scoliosis, diseases of the central nervous system, diges-
tive organs, and blood circulation are more often registered. In children with flat feet, lesions of the digestive and circulatory
organs are more often diagnosed. In children with impaired posture, diseases of ENT organs, circulatory organs, and vision
are more often detected. Therefore, the musculoskeletal system pathology must be considered as an interdisciplinary prob-
lem, requiring a comprehensive rehabilitation program that involves other specialists.

Keywords: children brought up in social institutions; a complete family; children’s health; the structure of somatic pathology;
orthopedic pathology.
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CTpyKTypa nopaXeHui ONOpHO-ABUraTe/IbHOro
annapata y geTeil NoApOCTKOBOro Bo3pacTa ¢ y4eToM
COMaTU4EeCKOW NaToJIorMM U Cpeabl NPOXKUBAHUSA

B.A. boropmucTposa, [1.H. Ceoboga, B.H. LectakoBa, A.A. YnoseHKo, [1.B. CocuH

CMONeHCKNI rocyAapCTBEHHBI MeAULIMHCKWIA yHuBepeuTeT, CMoneHck, Poccus

06ocHoeaHue. 1aTonorus KOCTHO-MBILLEYHOW CUCTEMbI 3aHUMAET OAHO M3 JIMAMPYIOLLMX MECT CPeay HapyLUeHWI cocTos-
HWA 30,0p0OBbsA NOLPACTAIOLLErO NOKOJEHMA. HacToTa ee BO3pacTaeT no Mepe B3poc/ieHUs pebeHKa, B CBA3M C 3TUM Heobxoam-
Mbl TLLATeNbHOE HabnlaeHue, NpodUNaKTUYeCKUe U ANUTESbHbIE peabuUTaLMOHHBIE MEPOTPUATHS.

Llese — n3yunTb YacToTy GopMMPOBaHUA NOpaXEHWI OMOPHO-ABUraTeNbHOMO annapara ¢ y4eToM COMaTU4eCKon naToso-
MMy fieTen NOApPOCTKOBOIO BO3PAacTa, BOCMMUTLIBAIOLLMXCA B Pa3fIMUHbIX YCIOBUAX, 1S PeLLeHUs Bonpoca 0 npodunakTuye-
CKWX M KOPPEKLMOHHBIX MepOonpuUATUSIX.

Mamepuanel u Memodbl. OCHOBHYO IpyNMy COCTaBUIN LLKONLHMKKM 11—15-neTHero Bo3pacTa U3 yupexaeHuii CoLumanbHoi
ctepbl (n = 60). B rpynny cpaBHeHWs BOLUAM AeTU M3 MOJHbIX cemeit (n = 60). 300poBbe OLEHWUBANN B COOTBETCTBUM C Me-
TOAMYECKUMM peKoMeHaaumaM, paspabotaiHbiMu B HUW rurveHbl peteid u nogpocTtkoB. Matepuan cobupanu nyteM BbIKO-
nupoBsky u3 dopm 1127y, 003/y, 026/y pesynbTatoB KIMHUYECKOTO OCMOTPA W 3aKJIHOYEHWI ApYrux cneuuanuctoB. CTaTucTuky
oLieHnBanm no x2-kpuTepuio Mpcowa ¢ nonpaskoit Meittca npy 3Hauennax p < 0,05.

Pesynemamel. 3nopoBbe feTen U3 CoUManbHbIX YYpeXAEeHUA JOCTOBEPHO XyKe, YeM U3 nonHbIx ceMeid (p = 0,04). Y Hux
B 4,8 pasa uvalle BbISBNSIM XpoHU4ecKkue 3abonesahus (p = 0,04), cpean KOTOpbIX JIMAMPOBANM HApYLUEHWUS LIeHTPabHO
HEPBHOM M KOCTHO-MbILLEYHOW CUCTEM, OPraHOB MuLieBapeHus, KpoBoobpalueHus u JIOP-opraHos (p = 0,001). MopaxeHus
OMOPHO-ABUraTeNbHOTO anmapata Yalle HOCWUM codeTaHHbIN xapakTtep (p = 0,02). B rpynne cpaBHeHus yYalle peructpupoBa-
M QyHKUMOHanbHbIe HapywweHus (p = 0,04), npeBanmpoBany 3aboneBaHus opraHoB NuLLeBapeHms, KpoBoobpaluexus. ato-
NOTWS KOCTHO-MBILLEYHOM CUCTEMBI 3aHMMaNa TPETLH NO3MLMIO M BCTpeYanack AocToBepHo pexe (p = 0,0001).

3axnoqeHue. 300poBbE LETel U3 YUPEXAEHUI COLMaNbHOM Chepbl XyxKe, YEM Y LIKOBHUKOB U3 NOJHLIX CeMel. Y Hux no-
PaKeHUs OMOPHO-ABMUraTeIbHOrO annapata 3aHMMatoT BTOpPOe MecTo, YacToTa COYETaHHbIX MOPaXKeHMI BhbiLLe, NPUPOCT OpTO-
NeAMYEcKOi NaToioruu NPOUCXOAUT NPEMMYLLIECTBEHHO 3@ CHET CKOMMO3a, NIOCKOCTONMSA U HapYLLIEHUS 0CaHKY, B CTPYKType
CKO/IMO30B MPEBanMpyeT HeMpoaucniacTuyecKas u uamonatudeckas GhopMel. Y feTel CO CKOMMO30M Yalle AMarHOCTUpYIOT
3aboneBaHuUA LIEHTPaNbHOM HEPBHOM CMCTEMBI, OPraHOB MULLEBAPEHMS, KPOBOOOPALLIEHMS, Y AeTeN C NAOCKOCTONUEM — Mo-
PaKeHUs OpraHoB NULLEBapeHns 1 KpoBoobpalLieHns, y AeTel ¢ HapyLweHneM ocaHku — 3aboneBaHus JIOP-opraHos, opra-
HOB KpoBoobpalLeHus, 3peHus. [1aTonormio KOCTHO-MBILIEYHOM CUCTEMBI ClefyeT paccMaTpuBaTh Kak MEXAMUCLMNIIMHAPHYIO
npobnemy, B CBA3M C 4eM HeobXoaMMa KOMMEKCHas nporpamma peabunuraumu ¢ NpUBNEYEHUEM APYTUX CMELManucToB.

KnioueBble cnoBa: getv, BOCNMTLIBAKOLLMECS B yupexaeHunax couManbHoM CCIJepr; NoJIHaA ceMbA; 300p0BbE neten; CTPYKTY-
pa COMaTMYeCKOW naTonorum; opToneanyecKas natonorus.
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BACKGROUND

In recent years, the health of the younger generation has
become a matter of concern to the society, since the conse-
guences of negative trends in its condition influence directly
fundamental values such as labor, defense, reproductive,
and intellectual potential of the country [1]. According to
the Ministry of Health of the Russian Federation, >50.0% of
school graduates have restrictions in choosing a profession
on medical grounds [2]. Every third teenager, upon initial
military registration, was found to require additional exami-
nation and treatment, >40.0% of persons of pre-conscription
age were diagnosed with diseases that in half of the cases
prevented military service, and lesions of the musculo-
skeletal system are significant [3]. In the process of edu-
cational activity, children experience deviations in several
functional systems, especially in the musculoskeletal sys-
tem, with postural disorders, scoliosis, and platypodia
ranking first [4, 5]. As a result of foot flattening, not only
the supporting and damping functions of the lower extremi-
ties decreased sharply but also the position of the pelvis
and spine changes, which leads to postural defects, spinal
deformities, as well as musculoskeletal dysfunction [6].
Moreover, the frequency of progressive forms of scoliosis
varies from 12.0% to 80.0% [7]. In the case of a general de-
terioration in health, pronounced changes more often occur
among students with poor health status [8]. They have re-
duced mental and physical performance and general motor
activity; moreover, diseases and morphofunctional deviations
of several systems develop more often [9]. However, most
of them are unaware of the current situation and, without
complying with a healthy lifestyle, further worsen their con-
dition. In recent years, a completely unfounded confidence
has been formed among modern youth that health is guar-
anteed at a young age and that any excessive loads, gross
violations of nutrition and day regimen, insufficient physical
activity, stress, and other risk factors are within the scope
of the abilities of a young body; thus, it can cope with all
challenges [7, 8]. The idea that health is not wasted remains
inviolable, gives rise to absolutely unjustified self-compla-
cency, and harms the younger generation. In the literature,
measures to prevent this phenomenon are not sufficiently
discussed, the role of the district pediatrician when working
with such children is not disclosed, and there are no data on
the organization of comprehensive care by various special-
ists. Moreover, no specific retrospective study has focused
on musculoskeletal pathologies and its relationship with
other diseases. Risk factors contributing to the formation of
such a pathology have not been identified, and clinical and
functional diagnostics of scoliotic disease has not been de-
veloped.

The study of these issues will allow the development of
preventive measures that will help prevent the progression
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of the pathological process in pupils of the social sphere.
By creating a health-saving environment and favorable con-
ditions for the effective implementation of preventive and
health-improving measures, taking into account the charac-
teristics of this cohort, it is possible to preserve the health of
the younger generation.

The study aimed to analyze the frequency of the deve-
lopment of the musculoskeletal system lesions, taking into
account the somatic pathology in adolescents brought up in
various conditions, to address issues of preventive and cor-
rective measures.

MATERIALS AND METHODS

Initially, 1,800 adolescents participated in the study.
Of these, 120 individuals who lived in the same environmen-
tal conditions and studied in the same type of educational
institutions according to the traditional program were se-
lected. The main group included children aged 11-15 years,
who were brought up in social institutions for minors from
the age of 6 years (n = 60). The comparison group consisted
of schoolchildren of the same age and sex brought up in
two-parent families (n = 60). Data obtained were processed
using Microsoft Office Excel and Word 2016 software pack-
ages. To test the differences between the groups, Pearson’s
nonparametric chi-squared test (x?) with Yates’ correc-
tion was used. Differences were considered significant at
p <0.05.

RESULTS

The incidence of somatic pathology in studied ado-
lescents was analyzed, and the structure of disorders of
the musculoskeletal system was clarified. In this study,
the health status of children in the main group was signifi-
cantly worse than that of the comparison group (p = 0.05).
In the main group, 28.3% of the children more often reg-
istered in health groups Il and IV because of chronic pa-
thology (55.0%, p = 0.04). In the comparison group, 25.0% of
the children registered more often in the health group Il
(70.0%) because of functional disorders (p = 0.04). Chronic
diseases occurred at the stage of compensation and sub-
compensation in 33.0% and 21.7% of the adolescents in
the main group, respectively. In the comparison group, only
8.3% of the adolescents had a phase of exacerbation of
chronic pathology. In the structure of somatic pathology in
adolescents of the main group, lesions of the central ner-
vous system (75.0%), musculoskeletal system (73.3%), and
digestive organs (66.7%) were the most common. Diseases
of the circulatory system (55.0%), ear and mastoid process
(38.3%), eye and adnexa (33.3%), and respiratory system
(31.7%) ranked fourth to seventh. Diseases of the hemato-
poietic system (28.3%), genitourinary system (18.3%), and
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endocrine systems and eating disorders (10.0%) ranked
eighth to tenth. The proportion of adolescents with somatic
pathologies in the comparison group was less than that in
the main group, but significant differences were regis-
tered only in adolescents with disorders of the central ner-
vous system (16.7%, p = 0.0001), musculoskeletal system
(31.7%, p = 0.0001), digestive system (38.3%, p = 0.005), and
ear and mastoid process (13.3%, p = 0.04).

Foot flattening (10.8%), platypodia (16.7%), and sco-
liosis of varying severities (13.3%) prevailed in the range
of orthopedic pathology. Postural disorders were detected
in 26.7% of the adolescents; other lesions did not exceed
5.0%. In the children of the comparison group, posture
disorders and foot flattening (20.0% and 15.0%, respec-
tively) were more common than scoliosis (5.0%, p = 0.02)
and platypodia (15.0% p =0.89). The main group was
more often diagnosed with platypodia (40.0%, p = 0.0001),
postural disorders (33.3%, p=0.66), and scoliosis
(21.7%, p =0.0001). Various combinations of the mus-
culoskeletal system disorders were detected in 28.3% of
the main group, which were detected 18.0% more often
than that in the comparison group; however, no significant
differences were found (p = 0.16).

Combinations of postural disorders and foot flattening
(15.0%) were more often found in the comparison group.
In the main group, 13.3% of the patients had a combination
of postural disorders and platypodia, 11.7% patients had
platypodia and scoliosis, and 6.7% patients had scoliosis
and chest deformity. This confirms the opinion that children
of this category can have various combined lesions of
the musculoskeletal system. Its more severe manifestations
were more often recorded in the main group.

Thus, lesions of the musculoskeletal system in adoles-
cents have clear differences, indicating the significance of
the influence of the living environment on its incidence and
structure, which must be taken into account in preventive and
rehabilitation measures.

In addition, various combinations of major somatic
diseases and lesions of the musculoskeletal system have
been established. With the lesions of the central nervous
system, foot pathology (10.8%), scoliosis (7.9%), and chest
deformity (5.0%) were more often detected. Such combi-
nations were more often diagnosed in the main follow-up
group (16.7%, 10.0%, and 10.0%, respectively), less often in
their peers of the comparison group (5.0%, 5.0%, and 0.0%);
however, no significant differences were found (p = 0.38,
p = 0.99), except for chest deformity (p = 0.02).

Regarding digestive pathologies, platypodia (7.5%) and
postural disorders (6.7%) were more often recorded in
the main group (15.0% and 11.7%, p = 0.04, p = 0.05). As re-
gards circulatory diseases, postural disorders (7.5%) and
platypodia (6.7%) were more common; in the comparison
group, postural disorders (8.3%) were more common than
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platypodia (3.3%); however, no significant differences were
found.

Posture disorders (26.7%) ranked first among or-
thopedic pathologies in patients aged 11 years, postural
disorders (21.7%) and foot flattening (14.2%) by age 12,
platypodia (15.8%) and degree 1 scoliosis (10.8%) by
age 13, and degree 2 scoliosis (13.3%) and platypodia
(1.7%) by age 15. Thus, as the child grows older, the or-
thopedic pathology progresses; thus, not only district pe-
diatricians and orthopedic traumatologists but also doctors
of educational organizations and social institutions for mi-
nors should consider the course of preventive and rehabili-
tation measures.

During the follow-up period, the lesions of the musculo-
skeletal system increased by 19.2% (p = 0.04). The increase
did not exceed 8.3% in the comparison group and 31.7% in
the main group (p = 0.02), which clearly reflected the de-
terioration. At school age, the skeletal system is not fully
matured yet, and the elasticity of the child’s skeleton and
incorrect body positioning easily lead to the formation of de-
formities and developmental disorders [5, 9, 10-12], which
was confirmed in the present study. If they were not detected
timely and no measures were taken to eliminate them, they
become the cause of more persistent and serious disorders
and diseases [10-12]. Thus, when implementing timely pre-
ventive measures, it is required to take into account not only
the age characteristics of the child and the place of residence
but also combined lesions of somatic pathology, which can
reduce the risk of developing chronic diseases of the mus-
culoskeletal system.

An analysis of the distribution of adolescents by forms
of scoliosis showed that neurodysplastic (31.7%) and
idiopathic (21.7%) forms of scoliosis were 16.7% more
common in the main group; however, no significant differ-
ences were detected (p =0.32 and p = 0.13). Most of them
(83.3% and 91.7%) had degree I-Il deformities, which is
consistent with literature data [6, 10]. The dystrophic form
of congenital or post-traumatic scoliosis in both groups,
which is discussed by many authors and presented in many
sources, was not registered. Ten adolescents (16.7%) were
diagnosed with scoliosis associated with connective tissue
dysplasia (11.7% and 5.7%, respectively, p = 0.57).

Regarding the distribution by the type of posture
disorder, lateral curvatures were recorded in 28.1% of
the adolescents in the main group (30.0%) and in 25.0%
in the comparison group (p = 0.91). Stooped posture and
round back were noted in 18.8% and 18.8% of the patients,
which is 9.3% and 5.0% more common in the main group
(30.0% and 25.0%); however, no significant differences
were found (p = 0.97, p =0.99). Circular-concave, flat, and
plano-concave back types were registered only in the main
group (10.0%, 10.0%, and 5.0%, respectively), which are
the main cause of “school diseases.”
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Considering the combination of various health disorders
in adolescents with orthopedic pathology, it is necessary
to implement preventive and rehabilitation programs and
an integrated approach to medical and recreational activities,
and studying the dynamics of morbidity in different age
periods are required.

DISCUSSION

Numerous studies have reported an increase in
the prevalence of morphological and functional abnormalities
[1,2,5, 6, 10] and chronic diseases, whereas the pathologies
of the gastrointestinal tract, musculoskeletal system, and
vision rank first [, 10]. If timely measures are not taken, then
comprehensive negative consequences arise, which is clearly
seen in the present study. Adolescents are highly sensitive to
negative factors, as reduction in resistance, body reactivity,
and adaptive capabilities contribute to the impairment of
all components of health, various combinations of somatic
diseases developed, whereas the musculoskeletal system
pathology ranks first [7], as detected in the present study.
Scientific studies have shown that musculoskeletal disorders
during childhood affect the formation of vertebrogenic
pathology during adulthood with the appearance of secondary
dysfunctions of the central nervous system, heart, lungs, and
other organs and systems [9]. Skeleton ossification ends by
age 20; therefore, during the school period, the skeletal
system is not yet formed, and skeletal elasticity and improper
body posture easily lead to developmental deformities and
disorders [9-12]. The study of this phenomenon contributes
to the identification of priority fields in the implementation of
recreational and preventive measures among children with
poor health background [13—-15]. In the questionnaire survey
and clinical examination, we provided not only the age-related
aspects of the formation of lesions of a particular system,
taking into account the place of residence, living conditions,
and education, but also the occurrence of diseases over time
from birth to age 15.

CONCLUSION

The state of health of adolescents living in social institu-
tions is significantly worse than that of schoolchildren born
and brought up in two-parent families. In them, musculo-
skeletal lesions rank second among somatic pathologies;
the incidence of combined lesions is higher, the increase
in orthopedic pathology was mainly caused by scoliosis,
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