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Pe3rome. bonanapoa yupaiiouean paxum 6a y 6unan 602nuK OVi2an cysaxk mMaccacu mynianuuuHuHe Oy3uiuuiy anya
Keu éuda ocmeonopos3 pugodcianuul xasguuu owupuwiu mymxur. Taokukomea Camapkano waxpudaeu 3, 6, 8 ea 12-
COMNIU NOAUKTUHUKANAPHUHE neduampus Oyaumaapuod, wyHuneoex, OKOoapé wiaxap mapxasuil myMaH KacaixoHacuoa
Odasonanean 466 wuagap 6up éEweaua Oynean 6onanrap xupumunean. Paxum pusooscianuwunune xasg omunrapunu
baxonaw yuyn Heiime myszammacu 6unan y3apo 602nukiux sxcadsairapu yuyn y2-kéaopam mecmuoarn oudananunou
(Bprunaux oapascanapu conu v=1). Taxnuniap wiyHu KypcamouKu, npeHamain 0aépoa paxumHute npocHOCMuUK beicunapu
Xomunaoopaux navmuda D eumamuHunumne emapiu 0apaxicada UcCmevbMon KUTUHMACIUSYU, OHANAD AHEeMUSCU 8d
Mmyeozanamcus oskamaanuwoup. Tlocmuaman omuinap opacuda 3He Kamma poaHU OYUK Xasoda emapiuda Oyiuud,
myepyk eaxkmu 6a D eumamunu ounanm emapnu oapasicada npoQuAaKmuxa KUIMaciux Yunaou. Byndan mawxapu,
NEePUHAAT OMUILLAD, WY HCYMAAOAH YaLd MYUWIUl, aca® MUUMUHUNHZ NEPUHAMAT WUKACMAAHUWY OKUOAMIAPUHUNS
(ATIILO) pusoxcranuwuea cesurapiu mavcup kypcamou. Lllynu mavkuonaw repaxku, paxum xam ATIIIIO
pugodcianuwuea Epoam bepysuu omun 6yauo, Oy xoramap ypmacuoa Maviym 00TUKIUKHU KYPCamaou.

Kanum cyznap: paxum, xaémunune oupunuy uuisuoacu 601aiap, xaedh oMuriapu, XoMuiaoopaux, myuu, acad
MUSUMUHUHZ NEPUHAMAT WUKACTAAHUWY OKUOAMAApU.

Abstract. Pediatric rickets and related disorders of bone mass accumulation may increase the risk of osteoporosis
later in life. The study included 466 infants of the first year of life treated in the pediatric departments of Polyclinics No. 3,
6, 8 and 12 in Samarkand, as well as in the Central District Hospital of Akdarya. The chi-square test for conjugation ta-
bles with Yates correction (number of degrees of freedom v=1) was used to assess the risk factors of rickets development.
The analysis revealed that in the prenatal period, lack of vitamin D intake during pregnancy, maternal anemia, and un-
balanced nutrition are prognostic signs of rickets. Among postnatal factors, insufficient outdoor exposure, timing of child-
birth, and inadequate vitamin D prophylaxis played the greatest role. In addition, perinatal factors, including prematurity,
had a significant impact on the development of the consequences of perinatal nervous system damage (CPNSD). It is im-
portant to note that rickets was also a factor contributing to the development of CPNSD, indicating a definite relationship
between these conditions.

Key words: rickets, children of the first year of life, risk factors, pregnancy, childbirth, consequences of perinatal
lesions of the nervous system.

Relevance: Infantile rickets is not only a medical
but also a social problem, as its consequences can lead to
high morbidity in older age [1,3,12]. Early-onset rickets
and the resulting bone mineral density deficiency may con-
tribute to the development of osteoporosis in later years
[9,10]. This disease occurs worldwide, but is particularly
common in populations in sunlight-deficient northern re-
gions. In Uzbekistan, rickets is a widespread pathology and
is second only to iron deficiency anemia in frequency
[5,8]. Although severe forms of rickets (grade 3) are prac-
tically not registered, mild and moderately severe forms

continue to be detected in children in the first year of life.
According to data, vitamin D deficiency among infants in
Samarkand reaches 77.2%, and clinical manifestations of
rickets are observed in 27.8% of children [6,7,11]. Thus,
the successes achieved in the prevention of rickets, the
elimination of its social causes and in-depth study of the
nature of the disease have made it possible to consider its
impact on children's health from a new perspective
[2,4,13]. Regular observation of infants by doctors of chil-
dren's polyclinics, their attention to the issues of rickets

BuoJiorust Ba THOOMET MyamMMoJiapu

2025, Ne2 (159) | 151


mailto:dinarasammi@mail.ru

prevention should contribute to further improvement of
methods of its prevention and treatment.

Purpose of the study: To determine the current
factors contributing to the development of rickets for the
purpose of timely prevention and effective treatment.

Materials and methods of research: The study in-
volved 466 children of the first year of life. In addition to
clinical examination, parents were surveyed and outpatient
records were analyzed in children's polyclinics No. 3, 6, 8
and 12 in Samarkand city, as well as in the Central District
Hospital of Akdarya district. Samarkand, as well as in the
Central District Hospital of Akdarya district. Parents were
informed about the purpose of the study and then gave
written consent to participate. Children who had previously
received vitamin D or had diseases affecting vitamin D
levels were excluded from the study. Mothers filled out a
questionnaire in Uzbek, which included information on
ethnicity, medical history, sunlight exposure, pregnancy
and child development.

Clinical (general blood, urine and fecal analysis),
biochemical (determination of serum 25(OH)D3, calcium
and phosphorus levels) and instrumental investigations
(hand and chest X-ray) were performed to clarify the diag-
nosis. All children were examined by a pediatrician, neu-
rologist, ophthalmologist, and other specialists. Statistical
analysis of risk factors for rickets was performed using the
chi-square test for conjugation tables with Yates correction
(degree of freedom v=1).

Discussion of the results obtained: Children were
divided into three groups based on the conducted research:

- Healthy children - 56.4%,

- Children with signs of rickets - 27.8%,

- Children with consequences of perinatal nervous
system damage (CPNSD) - 15.6%.

To study the relationship between vitamin D defi-
ciency and type of feeding, a subgroup of 141 children
under six months of age was identified. It was found that
the majority of healthy children and infants with rickets
were predominantly breastfed, while mixed feeding was
more common among children with CPNSD.

Artificially fed children accounted for 10.5% of
healthy children and 12.5% of children with rickets. De-

tailed analysis showed that 74 (52.4%) out of 141 children
were breastfed. Among them, 62.1% (46 children) were
healthy. At the same time, only 32.4% (24 children) with
rickets were breastfed, and among children with CPNSD,
this figure was only 5.4% (4 children).

Thus, we can conclude that breastfeeding plays an
important role in the prevention of rickets, providing chil-
dren with the necessary nutrients and contributing to nor-
mal development (Table 1).

During in-depth clinical examination, 27.8% of
children were diagnosed with rickets, and 15.6% had con-
sequences of perinatal nervous system damage (CPNSD).
For a more detailed analysis of the influence of various
premorbid conditions on the disorder of phosphorus-
calcium metabolism, the group of children with CPNSD
was selected as the second control group. All study partici-
pants were further divided into two groups depending on
the concentration of the main vitamin D metabolite (Table
2).

Analysis of the presented data shows that in healthy
children low levels of 25(OH)D3 occur with the same fre-
quency as in children with CPNSD. At the same time, in
rickets there is a pronounced tendency to a more signifi-
cant deficiency of this vitamin D metabolite, which was
detected in 86.1% of patients.

One of the key factors contributing to the develop-
ment of rickets in young children is the transferred diseas-
es. Studies have shown that respiratory infections were the
most common in all groups, but they were more frequently
diagnosed in children with rickets and CPNSD. When
comparing the frequency of iron deficiency anemia (IDA)
between healthy children and the group with CPNSD, no
statistically significant difference was found, while in chil-
dren with rickets this indicator was three times higher.
Thus, we can conclude that latent vitamin D deficiency
leads to the development of the clinical picture of rickets in
the context of concomitant iron deficiency anemia (Table
3).

To assess risk factors for rickets development, the
criterion (x*) was calculated for conjugacy tables with
Yates continuity correction (with degrees of freedom v=1)
(Table 4).

Table 1. Distribution of children under 6 months of age according to type of feeding

Feeding Healthy Rakhitis CPNSD Total
Breast 62,1% 32,4% 5,4% 74 (52,4%)

Atrtificial 10,5% 12,5% - 14 (9,9%)
Mixed 54,7% 18,8% 22,6% 53 (37,5%)

Table 2. Frequency of occurrence of normal and low levels of 25(OH)D3 in the serum of the examined children

Children Low levels of 25(0OH)D3 Normal level of 25(OH)D3 Total
Healthy children 198 (75,2%) 65 (24,7%) 263
Children with signs of rickets 112 (86,1%) 18 (13,8%) 130
Children with CPNSD 50 (68,4%) 23 (31,5%) 73
Total 360 (77,2%) 106 (22,7%) 466
Table 3. Frequency of illnesses in the history of children

Clinical diagnosis Healthy % Rakhitis % CPNSD %

Acute respiratory infections 45,2 52,3 58,9
Diarrhea 2,8% 3,0 1,3%
iron deficiency anemia 16,3 50,0 13,6
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Table 4. The x2 -square criterion for prenatal risk factors for rickets

Maternal risk factors Rakhitis CPNSD
iron deficiency anemia ¥2 -square = 4.096 %2 -square = 20.132
P <0.043 P < 0.0001
_ . . ¥2 -square = 40.059 ¥2 -square = 8.609
Lack of vitamin D supplementation during pregnancy P <0.0001 P <0.003
%2 -square = 0.418 %2 -square = 0.761
Age at 1 pregnancy (under 20 years of age) P>0.518 P<0.383
L . %2 -square = 10.064 %2 -square = 3.237
Unbalanced nutrition during pregnancy P<0.002 P <0.072
Table 5. The x2 -square criterion for postnatal risk factors for the development of rickets
Risk factors for children Rakhitis CPNSD
. . L : X2 -square = 4.334 X2 -square = 1,55
Inadequate prevention of rickets with vitamin D in the 1st year of life P <0.037 P <025
. A . X2 -square = 9.395 X2 -square = 17.171
Insufficient outdoor activities (less than 20 min) P <0.002 P < 00001
. . o . X2 -square =5.14 X2 -square
Time of birth (fall-winter period) P <0.025 P>05
- o . X2 -square = 7.083 X2 -square
Iron deficiency anemia in a child P < 0.008 P>05
. X2 -square = 8.516 X2 -square = 4.228
Perinatal factors P <0.004 P <0.040
. X2 -square X2 -square = 30.559
Prematurity P >0.05 P < 0.0001

Analysis of prenatal risk factors in children with
clinical manifestations of rickets showed statistically sig-
nificant y2 values for the following factors: iron deficiency
anemia, 4.096 (P<0.043), lack of vitamin D supplementa-
tion during pregnancy, 40.059 (P<0.0001), and unbalanced
nutrition during pregnancy, 10.064 (P<0.002). At the same
time, maternal age at first pregnancy (under 20 years),
0.418 (P>0.518), was not found to be a significant risk
factor.

In mothers of children with PPPNS, significant risk
factors for rickets included iron deficiency anemia, 20.132
(P<0.0001), lack of vitamin D supplementation during
pregnancy, 8.609 (P<0.003), and unbalanced diet, 3.237
(P<0.072). However, maternal age at first pregnancy (be-
fore 20 years of age) 0.761 (P<0.383) also showed no sta-
tistically significant association with the development of
rickets.

Additionally, a (¥* calculation was performed to
identify the significance of postnatal risk factors for the
development of rickets (Table 5).

The analysis showed high statistical significance of
the following factors: Iron deficiency anemia - 7.083
(P<0.008), birth in the fall-winter period - 5.14 (P<0.025),
influence of perinatal factors - 8.516 (P<0.004), insuffi-
cient fresh air exposure (less than 20 minutes per day) -
9.395 (P<0.002), and lack of prevention of rickets with
vitamin D during the first year of life - 4.334 (P<0.037).

In children with CPNSD, the (%) value confirmed
the high statistical significance of such risk factors as
prematurity, perinatal factors and insufficient outdoor ex-
posure. At the same time, iron deficiency anemia and sea-
son of birth showed no significant association with the risk
of developing this condition.

Conclusions: Thus, the analysis of risk factors for
rickets revealed that among prenatal factors, insufficient
vitamin D intake during pregnancy, iron deficiency anemia
in the mother and unbalanced nutrition play a key role.

Among postnatal factors, insufficient outdoor exposure,
the influence of perinatal factors, the season of birth and
the lack of vitamin D prophylaxis during the first year of
life are significant predictors of rickets. At the same time,
perinatal factors and prematurity were more significant in
the development of CPNSD. In addition, the presence of
rickets in children was considered as one of the factors
contributing to the formation of CPNSD, indicating a rela-
tionship between these conditions.
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B3AUMOCBA3b PA3THYHBIX IPHYUH
PA3BHTHS PAXHTA Y JETEH

Pacynosa H.A., Pacynos A.C.

Pe3rome. Jlemckuii paxum u ceA3aHHblE ¢ HUM HA-
PYulenusi HakONJeHUsi KOCMHOU MACCbl MO2YN ROBbLUAMb
PUCK pa3eumusi 0Cmeonopo3a 6 6ojee no3oHem 8o3pacme.
B uccneoosanue exnioueno 466 oemeti nep8ozo 200a Hcus-
HU, NPOXOOUBUUUX JleHeHUe 8 NeOUAMPUIECKUX OMOETeHUSIX
noauxaunux Ne 3, 6, 8 u 12 2. Camapranoa, a makice 8
Lenmpanvhoti paiionnou 6oabHuye 2. Akoapvu. [ oyen-
KU (akmopos pucka paszeumusi paxuma UCnoIb30841U
mecm Xu-keaopam Oas mabnuy CONPANCeHHOCMU C No-
npasxoii Helimca (uucno cmeneneii c60600vt v=1). Ananuz
NOKA3ajl, Ymo 6 NPEeHamalbHOM Nepuode NpocHOCmuYe-
CKUMU NPUBHAKAMU DAXUMA SAGNSIOMCS HeOOCMAMOUHOe
nompebnenue sumamuna D 6o epemsi bepemennocmu, ma-
MEPUHCKAsL aHeMust U HecOANaHCUpOBaHHoe NUMAHue.
Cpedu nocmuHamanibHulX Qaxmopog HaubOIbULYH) pOJlb
chlepanu HedoCmamouHoe npebvleanue Ha C8elNceM 8030Y-
Xe, 8pems pooo8 U HeOOCMAaAmouHdas NPoPUIAKMUKA BU-
mamunom D. Kpome moco, nepunamanvhvle ¢haxmopul,
BKIIOUAsL  HEOOHOULEHHOCMb, OKA3bIBAAU 3HAUUMENbHOE
GIUSIHUE HA pa36umue NOCiIe0CmaULl NePUHAMAIbHO20 HO-
pasicenus Hepeuoti cucmemsi (IIIIITHC). Basxcno omme-
MUmMb, 4Mo paxum maxice s6IsANCs Pakmopom, cnocoo-
cmeyrowum paseumuto IIIITHC, umo ykasvieaem na on-
PeOeNeHHYIO 83AUMOCEAZL MENHCOY IMUMU COCMOAHUIMU.

Knrouesvie cnosa: paxum, oemu nepgozo 200a
JHCUZHU, akmopuvl pucka, bepemeHHOCmb, poovl, NOCieo-
CMBUsL NEPUHAATLHOZ0 NOPANCEHUSL HEPBHOU CUCTIEMbL.
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