ORIGINAL RESEARCH

FUNCTIONAL INDICATORS AND PHYSICAL FITNESS IN COMPREHENSIVE ASSESSMENT
OF THE HEALTH OF CHILDREN WITH DISABILITIES OR SPECIAL HEALTH NEEDS
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In the context of declining birth rates, maintaining the health of children with disabilities and special health needs (SHN) is one of the state’s tasks. A comprehensive
assessment of children's health is essential for solving this problem. The study aimed to justify the inclusion of quantitative indicators of functional state, physical
development and physical fitness in the comprehensive assessment of the health of children with disabilities and SHN. A cross-sectiona; study was conducted
in September 2025 at the boarding school for disabled children and children with SHN (1 = 69) and the ordinary school (n = 69). Students aged 7-17 years
were matched by gender, age, and body length. During the study we assessed physical development, psycho-functional state, physical fitness, and nutrition.
The cluster analysis (k-means) was performed based on 11 indicators in a combined sample (n = 138). As a result, two clusters were allocated: “dysfunctional”
(64 children, among them 35.9% from the ordinary school) with poor adaptation, excess body weight, high fat consumption; “functional” (74 children, among
them 37.8% from the boarding school) with good adaptation, normal body weight, but low caloric intake. Contradictions have been identified between health groups
and medical groups for physical education. The data obtained indicate that children with disabilities have various psycho-functional states that change during their stay
in an educational organization, comparable in some cases to those of children from the ordinary school. It is recommended to supplement the comprehensive
health assessment of children with disabilities and children with SHN by defining quantitative indicators of physical development, body’s functional state, and data
on the children’s physical fitness. Furthermore, the child's lifestyle, typical for children of his/her age, should be taken into account.
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®YHKLUNOHANBbHbIE NOKASATENN U ®U3NYECKASA NOAMOTOBIEHHOCTb B KOMIMJIEKCHOW
OLIEHKE 300POBbSAl AETEN-MHBANNAOB U C OrPAHUYEHHBIMW BOSMOXXHOCTAMU 300POBbS

XK. B. l'youHosa', A. A. Peibkun'2E2, J1. B. [emakosa'

" OMCKMIA rocyapCTBEHHbIN MeOULMHCKIIA yHMBEpCUTET, OMCK, Poccust

2 Ynpasnerne defepanbHoi cny»<Obl Mo HAA30py B cdhepe 3almThbl Npas NoTpeduTenein 1 Gnarononyymst Yenoseka rno TroMeHCKo obnactu, TromeHb, Poccust

B ycnosusix cnafia poXkaaemMocTy CoXpaHeHve 340p0Bbst AETEN-MHBANMAOB U C OrPaHNYEHHbIMN BO3MOXXHOCTSIMI 300p0Bbs (OB3) ABNSieTCst OAHOM U3 roCyAapCTBEHHbIX
3apa4. 3HauYMMON 41 PeLLeHIs STOM 3aaqum SIBNSIETCS KOMIJIEKCHas OLeHKa 300poBbst AeTel. Lienbto nccnenosaHiist 610 060CHOBATL BKITKOHEHIE KOMMHECTBEHHBIX
rokaszarenein (yHKLUMOHaNbHOrO COCTOSHMS, (M3UHECKOrO PasBUTUS 1 (IN3NHECKON MOArOTOBKY B KOMIMJIEKCHYIO OLIEHKY 3[00P0BbLs AETEN C MHBaNMaHOCTHO 1 OB3.
lMonepe4Hoe nccnenoBaHvie MPOBEAEHO B CeHTAOPe 2025 I Ha 6a3e LUKOMbI-MHTEpHaTa AN1a AeTen-uHBanaos 1 ¢ OB3 (n = 69) 1 00bI4HOM LLKOMbI (N = 69). Y4alumecs
B Bo3pacTte 7-17 net 6binv nogobpaHbl Mo nosy, BO3pacTy 1 anHe Tena. B xone nccnepoBaHus oLeHvBany randeckoe passuTie, NCUXohyHKLMOHaIbHOe
COCTOsIHVE, (D13NHECKYHO MOArOTOBNEHHOCTb 1 NUTaHKe. BbiNonHeH KnacTepHbii aHanma (k-cpegHrx) no 11 nokasartensM Ha 06bearHeHHo BbiGopke (N = 138).
B pesynbrate BbideneHbl ABa knactepa: «Hebnaronony4Hbiin» (64 pebeHka, na Hux 35,9% 13 0ObIMHON LUKOMbI) C MIOXOM afanTauvelt, n3bbITkoM Maccebl Tena,
BbICOKMM MOTPEONEHNEM XKMPOB; «BnaromnonyyHblit» (74 pebeHka, n3 Hux 37,8% W3 LUKOMbI-UHTEPHATA) C XOPOLUe afanTaumen, HopManbHOM Macco Tena,
HO HM3KOWN KaNOPUINHOCTBIO paLyioHa. BbisBneHb NpoTUBOpEUMSt Mexay rpynnamim 340PO0BbS Y MEAULIMHCKUMI FpynnamMu AN 3aHATUS (DU3NHECKVIM BOCTIMTAHMEM.
[MonyyeHHble faHHble CBUOETENBCTBYIOT O TOM, YTO AETU-UHBaMOb! MMEIOT PasiinyHble N3MEHSIOLLMECS B NMpoLecce NpebbiBaHst B 00pasoBaTesHOM opraHm3aLiyn
NMCUXOYHKLMOHabHbIE COCTOSHYIS, COMOCTaBKMbIE B PSiE Cy4aeB C TakoBbIMU Y AETE U3 0ObIMHOM LLKOSbI. PEKOMEH0BaHO [OMOMHWTE KOMIMIEKCHYHO OLIEHKY
3[0PO0BbA AeTen-nHBannaoB 1 aetein ¢ OB3 onpefeneHnemM KoM4eCTBEHHbIX MokasaTenein uan4eckoro passutis, yHKLMOHaIbHOMO COCTOSIHISA OpraHiama,
OaHHbIMY N0 PU3NHECKOM NOArOTOBNEHHOCTU AeTeN. [MOMUMO 3TOro cnegyeT y4nTbiBaTb 00pa3 »n3HM pebeHKa, CBOVMCTBEHHBIN AETAM ero Bo3pacTta.

KntoueBble cnoBa: KOMMIEKCHas OLeHKa 340P0Bbs, MPyMMbl 340P0BbS, MEANLIMHCKME TPYnMbl (hU3NHECKOro BOCMUTaHWS, (DYHKLUMOHAIbHOE COCTOSHIE,
LEeTV-VHBaNMbl, AETV C OrPaHNHEHHBIMY BOMOXHOCTSMM 3[0POBbS, LUKOMBHVIKY, KacTepHbI aHanma
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In the context of declining birth rates, maintaining the health
of every child, including children with disabilities and children
with special health needs (SHN), is an important state
task [1-5]. A major role in solving this problem is played
by a comprehensive assessment of children's health, the basis
of which, based on well-known methodology and techniques,
was provided back in 1965 by S.M. Grombach [6], carried
out in our country for a long time and currently regulated
by the regulatory documents of the Ministry of Health of the Russian
Federation [7]. However, in our opinion, regarding children
with disabilities and children with SHN, there are still certain
methodological difficulties in the comprehensive assessment
of health, including in determining the health group (HG)
and medical groups (MG) for physical education (PE) classes [8].

To clarify the comprehensive assessment of the health
of children with disabilities and SHN, it is proposed to define
additional informative health parameters: children’s functional
status, physical development, and the main indicators of their
physical fitness. The indicators were selected considering
the specifics of the educational environment of boarding schools
(possible stress — iliness, being at school 24/7, separation
from family), accessibility and ease of use of these methods
in the context of the educational institution by a doctor and a PE
teacher at school. It is also important that all the indicators
are quantitative, which always facilitates the assessment
of the state, and also increases the possibility of using indicators
during statistical analysis of data.

The study aimed to justify the inclusion of quantitative
indicators of functional state, physical development, and physical
fitness in the comprehensive assessment of the health of children
with disabilities and SHN.

METHODS

The cross-sectional study was conducted in September
2025 at the Municipal Autonomous Educational Institution
(MAOU) "Ishim Boarding School" for children with SHN
and disabilities (hereinafter, boarding school) and the secondary
comprehensive school No. 4, Ishim (hereinafter, control school).
The study involved 138 children aged 7 to 17 years: 69 from
the boarding school (the sample was limited to the population
of schoolchildren, who studied at the boarding school
in the academic years 2023-2025) and 69 from the control
school. Children who attended the boarding school had 2-8
established diagnoses. The two leading disorders that all children
had were disorders of the nervous system and sensory organs
(hearing loss), as well as mental disorders. Children from
the control school were selected by pairwise comparison with
the index group by gender, age, and body length. Inclusion
criteria: age 7-17 years, studying at the MAOU "Ishim Boarding
School” or the secondary comprehensive school No. 4, Ishim,
availability of the parents’ (legal representatives’) informed
consent, for boarding school — “disabled child” or “child with
SHN” status, for control school — no such status. Exclusion
criteria: failure to meet any of the inclusion criteria, no informed
consent, attending any other educational institution, for boarding
school — no “disabled child” or “child with SHN” status,
for control school — “disabled child” or “child with SHN” status.

Physical  development was  assessed based
on the anthropometric measurements performed by the medical
specialist at school in accordance with the body mass index
(BMI) estimates and the World Health Organization (WHO)
tables [9]. The index method was selected due to the need
for a quantitative indicator for subsequent statistical processing
of data (cluster analysis).
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OPUTMHAJIbHOE NCCJIEOJOBAHNE

To assess the children's body psychofunctional state,
the estimated criteria based on anthropometric (body length,
body weight) and functional measurements (heart rate, blood
pressure, pulse blood pressure) performed by the medical
specialist at school were selected. The following were
calculated: adaptive potential of the cardiovascular system
according to R.M. Baevsky (AP) [10]; stress level according
to Yu.R. Shejkh-Zade [11]; maximum oxygen consumption
(MOC) according to the method by S.A. Dushanin [12].

Physical fithess was assessed based on the questionnaire
survey results and excerpts from the PE teacher's journal,
as well as based on three indicators included in GTO standards:
two footed standing long jump, cm — speed-strength
capabilities; standing forward bend on a gymnastic bench
(for healthy schoolchildren) and seated forward bend on the floor
with both legs straight (for children with health problems [13]),
cm — flexibility; 30 m and 60 m run — speed capabilities.
All the tests were conducted by the PE teacher at school during
classes and estimated for each child as a percentage of the “silver”
GTO standard [13, 14].

The hygienic assessment of nutrition is based on the analysis
of menu layouts, diet control sheets, and technical cards.
The children’s actual nutrition was assessed by the questionnaire
survey (34 questions, including a table of the frequency of food
and dish consumption throughout the month, developed
by the researchers of the Federal Research Center of Nutrition,
Biotechnology, and Food Safety) and the 24-h dietary recall
method. The data on nutrition were processed using the Diet
Calculation Module software (Institute of Physiology of the Komi
Scientific Center of the Ural Branch of the Russian Academy
of Sciences, Boyko ER, Eseva TV, Evdokimov AV; Russia).
The standards established by sanitary legislation were taken
as standard values [15].

Statistical processing of the research results was performed
by the descriptive statistics methods, cluster analysis (k-means)
in the Statistica 6.0 software package (StatSoft; USA);
the differences were considered significant at p < 0.05 [16].
Clustering was performed on a combined sample of children
(boarding school and control school, n = 138), All indicators
were standardized according to the cluster analysis method
in the corresponding option of the Statistica 6.0
software package (StatSoft; USA) based on the following
characteristics:

— MQOC: the higher, the better;

— AP: the higher, the poorer adaptation;

— stress level: the higher, the worse, the more likely stress;

— GTO test “Standing long jump”: the higher the better
(jlump range);

— GTO test “Flexibility”: the higher, the more flexible;

— GTO test “80/60 m run”: the higher, the worse (slower
running speed);

- BM;

— caloric content, percentage of normal consumption;

— proteins, percentage of normal consumption;

— fat, percentage of normal consumption;

— carbohydrates, percentage of normal consumption.

RESULTS

Based on the questionnaire survey results and excerpts from
the boarding school PE teacher's journal it was determined
that 100% of children with disabilities and SHN study
at the boarding school. Among them 46.4% attend sports
sections (and 4.3% attend sports sections with high-intensity
training twice a week or more often), 23.2% have passed
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the GTO tests and received the "silver" badge (standards
adapted for disabled children).

Catering in both schools is generally compliant with
hygienic standards [15]. However, the children’s actual diet
us unbalanced and non-compliant with hygienic standards:
In both schools, children aged 7-11 years had adequate energy
intake and protein intake, while fat consumption was excessive
and carbohydrate consumption was insufficient (by 14-16%).
The energy value of the diet of adolescents at the boarding
school was normal, while in the control school the energy
value of the diet was insufficient — by 6,8% lower compared
to the standard [15]. In the control school, the adolescents'
consumption of proteins and carbohydrates was 12.8
and 283.1% lower, respectively, and that of fat was 25.4% higher.
Furthermore, an imbalance in the consumption of proteins,
fats, and carbohydrates (hereinafter, PFC) was reported
for both groups: children from the boarding school — 1: 1.2 : 3.8;
children from the control school — 1 : 1.4 : 3.8; adolescents
from the boarding school — 1 : 1.3 : 4.0; adolescents from
the control school — 1 :1.5: 3.8.

The clustering results are shown in the Figure and in the Table.
As can be seen from the Figure and Table, as a result of cluster
analysis, the cohort of children was divided into two clusters
that differed significantly in all 11 classification characteristics.

Cluster 1, “dysfunctional”, is characterized by an unsatisfactory
state of body’ adaptation of based on all indicators (MOC, AP
according to Baevsky, stress level according to Shejkh-Zade),
overweight (based on BMI), lower flexibility indicators, excess
caloric intake due to high fat consumption (129% of normal)
(Fig., Table). This cluster consists of 64 children, among them
64.1% are schoolchildren from the boarding school, 35.9%
are children from the control group.

More than half of the children in this cluster are children
with HG V, there are 7.8% of children with HG Ill and 7.8%
with HG | '3, 25.0% of children with HG Il. As for MG for PE,
more than a half a children belonging to the preparatory MG
(56.3%), about a third of children belong to the main MG,
and a 12.4% belong to the special group (two schoolchildren

from the control school out of two). As for age, these children
are older — half of them are high school students (Table).

As stated above, 35.9% of the cluster (23 children)
are children from the control school (healthy). A total of 60.9%
of these children are overweight (up to morbid obesity), 34.8%
have tension of adaptation mechanisms, and 4.3% have stress.
GTO badges were received by 100% of these children (among
them 39.1% received a “golden” badge). A total of 21.7%
of children from the control groups included in this cluster had
HG |, 69.6% had HG I, and 8.7% had HG Ill. Most children
(87.0%) belonged to the main MG, 4.3% to the preparatory
one, and 8.7% to the special MG (all were children with HG 1ll).
Exceeding the actual daily caloric intake was reported for 78.3%
of these schoolchildren. PFC ratio: 1:1.5: 3.9 (Table).

Cluster 2, *“functional”, is characterized by good
adaptation, low stress, normal body weight, good flexibility
indicators, combined with a low calorie diet due to low protein
and carbohydrate intake (70-77% of normal). This cluster
includes 74 children, among them 62.2% were schoolchildren
from the control school and 37.8% were children from
the boarding school (Fig., Table).

In this cluster, 48.7% of children had HG | and Il, and 22.9%
of children had HG Ill. However, 28.4% of this cluster
are children with HG V. As for MG for PE classes, a half
of children belong to the preparatory MG (50.0%), about
a half (47.3%) of children belong to the main group, but there
are children belonging to the special group (two children,
among them one from the boarding school). One child from
the control school was exempted from PE classes (Table).

As stated above, 37.8% (28 children) of this cluster
are children from the boarding school (disabled and with
SHN). The majority (92.9%) of them have normal body weight
(with the exception of one child with underweight and one
child with grade 2 obesity). A total of 96.4% of these children
have satisfactory adaptation, 78.6% have no stress and have
different MOC values (low to high). More than half of these
children (57.1%) specified in the questionnaire that they
were not engaged in sports, but 89.3% of children received
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Table. Comparative characteristics of clusters, mean values

OPUTMHAJIbHOE NCCJIEOJOBAHNE

Indicators Cluster 1 Cluster 2 p

Number of children per cluster, abs. 64 74

:;i?;?,nﬂzf schoolchildren studying at the boarsing 64.1 37.8 0.002
Fraction of schoolchildren of the control group, % 35.9 62.2 0.002

Health group (HG), %
-HGI 7.8 17.6 0.088
-HGI 25.0 31.1 0.428
—-HG I 7.8 22.9 0.016
-HG IV 0.0 0.0 1.000
-HGV 59.4 28.4 0.000
Medical group for physical education (MG), %
—main 31.3 47.3 0.056
— preparatory 56.3 50.0 0.460
— special 12.4 2.7 0.028
Indicators of health and adaptation, mean values

BMI, kg/m? 23.03 18.35 0.000
MOC, mL/min/kg 56.9 69.7 0.000
AP according to Baevsky (AU) 02.08 1.89 0.000
Stress level according to Shejkh-Zade (AU) 1.1 0.90 0.000
Jumping, % of normal 105 110 0.183
Flexibility, % of normal 102 160 0.002
Running, % of normal 85 91 0.263
Caloric content, % of normal 107 80 0.000
Proteins, % of normal 102 77 0.000
Fat, % of normal 129 99 0.000
Carbohydrates, % of normal 97 70 0.000

GTO badges (of which 50.0% received the “golden” badge).
However, the majority of them (75.0% of the total number
of children with disabilities and SHN included in the cluster) have
HG V, while the rest (25.0%) have HG Ill. The overwhelming
majority (89.3%) of children with disabilities and SHN included
in this cluster belong to the preparatory MG for PE classes,
among them the majority are primary school students (64.3%).
These children have nervous system disorders (G93.8),
bilateral sensorineural hearing loss (H90.3), mental disorders
(F), eye diseases (myopia, astigmatism) in their medical history.
The actual daily caloric intake of these children is insufficient —
on average, it is 90.8% of normal. PFC ratio: 1:1.3: 3.6 (Table).

DISCUSSION

The study showed that children and adolescents in boarding
schools for children with disabilities have various psycho-
functional states that change during their stay in the educational
institution, which requires regular assessment of indicators
for the objective preparation of individual rehabilitation
and habilitation programs, supplemented by recommendations
on nutrition and physical education of children, to determine
the HG, the MG, as well as to create appropriate conditions
for the realization of these programs and the implementation
of recommendations.

Among children with disabilities, a fairly large category
of those included in the “functional” cluster 2 was identified
(28 people out of 69 or 37.8%), whose functional characteristics
were close to those of their healthy peers. At the same time,
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quite a lot of conditionally healthy children from the control
group (23 out of 69 or 35.9%), in terms of their functional
indicators, approached those of disabled children with
multiple diagnoses and limitations in life activities. This fact can
be associated with excess body weight, which is consistent
with the data of other authors [17, 18]. In addition, it was noted
that the health indicators of children with disabilities studying
at the boarding school deteriorated with age, which is consistent
with the data provided by other authors [19].

In our previous papers [8], we noted a number of problems
and inconsistencies that, in our opinion, exist in the comprehensive
assessment of the health of children with disabilities.

Firstly, in no case were students in either the boarding
school or the control school diagnosed with HG IV, which
is generally assigned extremely rarely in the Tyumen Region
[20-22]. Secondly, certain inconsistencies have been noted which,
in our opinion, are present in the results of the comprehensive
assessment of children’s health, specifically: the “functional”
cluster included 37.8% of children with HG Ill and even V, while
the “dysfunctional” one included 35.9% of children with HG |
and Il. The “functional” cluster included 2.7% of children
belonging to the special MG for PE classes, while,
the “dysfunctional” one included 31.3% of children belonging
to the main MG. Furthermore, children with HG V lead
a completely normal life for children of this age — they attend
school and sports sections, get from home to school and back
on their own, and participate in sports competitions for people
with disabilities. In our opinion, such distribution of children
based on MG for PE classes creates the risk of decreased
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effectiveness of physical education for healthier children,
and, on the contrary, the risk of developing severe clinical
situations during PE classes for sicker children.

Considering the results of the study, it is also clear that some
children with disabilities do not have such severe limitations
in their life activities that they can be classified as HG V
according to the requirements of the regulatory document [23].
And if they are still assigned to group V (in cluster 1 there
are 26.1% of such children (Table)), then why are not all of them
assigned to the special MG for PE classes (there are only 2.7%
of such children (Table))?

In our opinion, in this case, the boarding school doctor
experiences methodological difficulties in determining the HG
severity: if the doctor can distinguish between HG Il and V,
then he/she cannot distinguish between HG IV and V,
and therefore assigns a more severe group. There are difficulties
in distinguishing between “limitations on the opportunity
to study or work” (formulation of the HG IV) and “significant
limitations on the opportunity to study or work” (formulation
of HG V) [7, Appendix 2]. Furthermore, n the formulations
of the MG for physical education classes, there is no concept
of “limitations of opportunities”, but only “limitation of physical
activity” [7, Appendix 3], which is not the same thing.

Thus, there is a need for methodological clarifications
regarding the comprehensive health assessment. Perhaps,
children who lead a normal life for children of their age (those
studying at school, even a specialized one, independently
attending school, sports sections) should be assigned HG
| through IV, and HG V should be assigned to children with
severe disorders who need to be educated at home, with
significant limitations in learning opportunities and disruptions
of the life style that normal for children. That is, the key
point in this case should be the child’s lifestyle or social
and environmental rehabilitation, as specified in the International
Classification of Functioning, Disability and Health (ICF) [24].
To resolve these issues, it is obvious that there is a need
to harmonize the conceptual apparatus of the Ministry of Health
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