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Aim of the study. To assess the prevalence of caries in children with iron deficiency anemia.

Materials and methods. A study was conducted on 1500 children and adolescents in 3 areas of the
Karaganda region, of which 54% suffer from IDA. Study examined children and adolescents aged 3 to 17
years, who were classified into three age categories: preschool children (3-6 years), primary school age (7-11
years), and high school age (12-17 years). The analysis was aimed at identifying the connection between iron
deficiency anemia and the prevalence of caries among children and adolescents in the Karaganda region. To
achieve this goal, statistical methods were applied, including correlation analysis and analysis of variance,
considering age groups and regional characteristics.

Results and discussion. All study participants examined showed a direct connection between the degree
of iron deficiency anemia (IDA) and the prevalence of caries, amounting to 67.98%, which is a significant
correlation. This effect is especially noticeable among children aged 7 to 11 years. It was also found that with
an increase in the severity of iron deficiency anemia, an increase in the number of cases of decompensated
caries is observed.

Conclusions. Children and adolescents with iron deficiency anemia (IDA) exhibit higher rates of caries
activity. In severe iron deficiency anemia, there is a high prevalence of caries, which indicates a significant
impact of iron deficiency on dental health. Such figures indicate the importance of timely diagnosis and
treatment of iron deficiency anemia to improve overall health and prevent possible complications in the form
of oral diseases, including caries.
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INTRODUCTION

The high dental morbidity among children
remains one of the urgent problems of national health
care, especially among children with various somatic
diseases. One of these problems is iron deficiency
anaemia (IDA), a polyetiological chronic disease
caused by depletion of iron stores in the body,
characterised by hypochromia and a decrease in the
number of red blood cells in the blood. Iron is a crucial
nutrient for human growth at every stage of life. It
is particularly vital for children due to its significant
impact on their development [8]. According to the
World Health Organization (WHO), every person
on the planet suffers from this disease, especially
children (6 to 59 months) 40% and women (15 to
49 years) 30% of whom, according to WHO, suffer
from iron deficiency anaemia [1, 9]. There is data on
changes in teeth and periodontal tissues in patients
with iron deficiency anaemia [3], but information
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on the frequency of dental diseases in individuals
with iron deficiency anaemia is scarce and sketchy,
and it is often noted that this requires further rese-
arch [2, 4, 5, 6, 7]. In the Republic of Kazakhstan,
regional programmes for the prevention of major
dental diseases in children and adults have been
developed, but these works pay insufficient attention
to the development of therapeutic and preventive
measures for children with iron deficiency anaemia.
There have been no systematic studies in this
direction concerning the prevalence and intensity of
major dental diseases in children with iron deficiency.
Therefore, the study of these issues would make it
possible to improve the effectiveness of preventive
and therapeutic measures in this population.

Aim of the study — to assess the prevalence of
caries in children with iron deficiency anemia.

To achieve this goal, the following tasks have
been identified:
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1. Determine the prevalence of dental caries in
children with iron deficiency anemia.

2. To study the structure and intensity of dental
caries in children with iron deficiency anemia.

MATERIALS AND METHODS

In this study examined 1,500 children and
adolescents in rural areas of the Karaganda region,
of which 428 children and adolescents were from the
Bukhar-Zhyrau district, 644 from the Nura district, 428
from the Osakarovsky district. The age of the children
was from 3 to 17 years of them 765 (51%) were boys
and 735 (49%) girls. In total, there are 812 (54%)
children with IDA: 205 (25.25%) of them are from
the Bukhar-Zhyrau district, 406 (50%) from the Nura
district, 201 (24.75%) from the Osakarovsky district.

Criteria for inclusion were:

- children and adolescents aged 3 to 17 years
with IDA and dental diseases.

- children and adolescents whose parents
consented to participate in research.

Criteria for exclusion were:

- children and adolescents aged 3 to 17 years
who do not have IDA or dental diseases.

- children and adolescents whose parents
refused to participate in the study.

Dental examination. To assess the dental status,
children and adolescents were divided into three
groups: preschool age (3 — 6 years), junior school age
(7 — 11 years) and senior school age (12 — 17 years).
The structure of dental morbidity was determined
by indicators of the condition of hard dental tissues.

Dental examination was carried out by questioning
and examination using a standard set of dental
instruments under artificial light. The obtained data
were entered into a card, which included information
about age, place of residence, past and concomitant
diseases, subjective and objective data on the
condition of the teeth, periodontium, and oral mucosa.

Statistical data processing. Statistical processing
of the research results was carried out using standard
programs Microsoft Excel and STATISTICA v 8.0
for Windows, developed by StatSoft, Inc. (2012).
Descriptive statistics were performed for all analyzed
indicators depending on the type of variable.
Qualitative characteristics were described as mean
values and standard deviations. When assessing the
significance of differences, the chi-square test was
used.

RESULTS AND DISCUSSION

During the investigation, 428 children were
examined in the Bukhar-Zhyrau district, 644 in the
Nura district, and 428 in the Oskarovsky district.

The minimum age of children in all areas is 3
years, the maximum age is 17 years. The average
age of children in the Bukhar-Zhyrau district was
9.74 years, in the Nura district — 11.12 years, in the
Osakarovsky district — 8.52 years. The total age was
9.79 years. There were 765 boys (51%) and 735
girls (49%). The total number of children with IDA
is 812 (54%): from the Bukhar-Zhyrau district — 205
(25.25%), from the Nura district — 406 (50%), from the
Osakarovsky district — 201 (24.75%) (Table 1).
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Figure 1 — Amount of examined children
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During the investigation, a high prevalence of
IDA was observed in all districts: in the Nura district
of the Karaganda region — 63.0%, in the Bukhar-
Zhyrau district — 47.9%, in the Osakarovsky dist-
rict — 47.0% (Fig. 1).

A high prevalence of dental diseases is observed
in the Osakarovsky and Bukhar-Zhyrau districts (Fig.
2). When the exploration was conducted, according to
WHO recommendations, a high prevalence of caries
was noted in the Oskaravsky district, reaching 80.8%;
in the Nura and Bukhara-Zhyrau districts, average
figures of 65.9% and 61.7% were noted, respectively.

In the study, children were divided into the
following age groups: preschool age (3 — 6 years) —
35.3%, junior school age (7 — 11 years) — 39.3% and
senior school age (12 — 17 years) — 39.3%. A high
prevalence of caries was noted in children of preschool
(73.9) and junior school age (77.2%) (Fig. 3). This
may be due to the structural features of primary

teeth, insufficient oral hygiene, and malnutrition with a
predominance of carbohydrate foods. Dental disease
was most often observed at 7 — 11 years of age, then
its number decreased. This is probably due to the
replacement of temporary teeth with permanent ones,
normalization of the bite and elimination of imbalances
in jaw growth, development of healthy eating habits,
and improvement of oral hygiene.

With the participation of IDA, the prevalence rates
in children with IDA are higher than in healthy children:
the prevalence of caries in 3 — 6-year-old children with
IDA was 75.6% and without IDA — 71.3%, in 7 — 11
year old children — 79.2% and 74.9%, respectively
(Fig. 4). At the age of 12 — 17 years, no differences in
the prevalence of caries were identified and amounted
to 52.6% and 52.6%, respectively.

The total number of children with mild IDA was
31.5% (473), moderate — 18.1% (271) and severe —
4.5% (68). The study noted that the prevalence

Table 1 — Characteristics of children by districts of the Karaganda region

Indicator Bukhar-Zhyrau district N(;;I’?r Iil:y Osakarovsky district Total
Average age 9,74 11,12 8,52 9,79
Gender: girls 201 312 222 735
Gender: boys 227 332 206 765
Total patients with IDA 205 406 201 812
Total 428 644 428 1500

70,00%
63%
60,00%
52,10% 53%

50,00% 47,90% 47%
40,00% 37%
30,00%
20,00%
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0,00%
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m Children with IDA

Figure 2 — Prevalence of IDA by district
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m Children without IDA
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Figure 3 — Prevalence of caries in districts of the Karaganda region
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Figure 4 — Prevalence of caries by age groups

of IDA in boys was only 27.9% (419): of these, a
mild degree was noted in 16.1% (241), a moderate
degree — 9.7% (146) and a severe degree — 2.1%
(32), the prevalence of IDA in girls was 26.2% (393).
Accordingly, mild, moderate, and severe degrees
were distributed as follows: 15.5% (232), 8.3% (125)
and 2.4% (36), respectively (Table 2). Most often,
mild, and moderate IDA is recorded in boys, while
severe IDA is more often recorded in girls.
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Children and adolescents with IDA have high rates
of caries extensiveness. In severe iron deficiency
anemia, there is a high prevalence of caries — 92.7%
(Fig. 5). With a moderate degree - 83.4%, with a mild
degree of IDA — 64.7%. There is a direct correlation
between the severity of IDA and caries prevalence
rates.

The relationship between the severity of IDA and
the degree of caries activity is presented in Table 3.
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Figure 5 — Prevalence of caries in children with IDA
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Figure 6 — Prevalence of caries by degree of IDA

A direct correlation was noted between the severity
of IDA and the degree of caries activity. In IDA of the
first degree, a compensated form of caries occurs in
54.33% of cases, a subcompensated form of caries in
9.51% and a decompensated form of caries in 0.84%,
in IDA of the Il degree, 39.12%, 14.76%, 12.18%,
respectively.; for grade Il IDA — 32.35%, 32.35% and
19.11%, respectively. With increasing severity of IDA,
an increase in the severity of caries was noted.
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CONCLUSION

Thus, our data confirm the influence of IDA on
the prevalence of caries and there is no doubt that
when planning the treatment and prevention of dental
diseases, data on the child’s somatic status should
be considered. The results of the study allowed us to
draw the following findings:

1. Children with iron deficiency anemia have a
high prevalence of dental caries — 67.98%
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Table 2 — Prevalence of IDA among children in rural areas of the Karaganda region

Girls Boys Total
Index
abs. % abs. % abs. %
Healthy children 342 22,8 346 23,1 688 459
Mild IDA 232 15,5 241 16,1 473 31,5
Moderate IDA 125 8,3 146 9,7 271 18,1
Severe IDA (%) 36 2,4 32 2,1 68 4,5
Total (%) 735 49,0 765 51,0 1500 100

Table 3 — Intensity of caries according to the degree of activity in children with IDA

Number of children

Number of children

Number of children

Index with IDA| (%) with IDA 1l (%) with IDA Il (%)
Compensated form 54,33 39,12 32,35
Subcompensated form 9,51 14,76 32,35
Decompensated form 0,84 12,18 19,11

2. As the severity of iron deficiency anemia
increases, the number of cases with decompensated
caries increases.
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Llenb uccnedosaHusi. OLeHUTb pacnpoCcTpaHeHHOCTb Kapueca y AeTen ¢ xxenesoneduunTHON aHeMUen.

Mamepuarnbel u MemoOdsi. MNpoeeneHo uccnegosaHue 1 500 getent u nogpocTkoB B 3 permoHax Kaparak-
OvnHCckon obnacTtu, y 54% 13 KOTOpbIX AMarHOCTUpOBaHa XernesogeduumTHas aHemMusl. YyacTHMKamm uccre-
JoBaHua ObinNn nuua B Bo3pacTe oT 3 4o 17 neT, KoTopble Obiny KnaccnpuumMpoBaHbl Ha TPY BO3pacTHbIE KaTe-
ropun: ety JOLKOSbLHOro Bo3pacta (3-6 neT), MnaaLuni LWKONbHbIA Bo3pacT (7-11 neT) n ctapLunii LKOMbHbLIN
Bo3pacT (12-17 neT). [poBeAeHHbI aHanNM3 HanpaereH Ha BbISBNIEHWE CBSA3U Mexay 3aboneBaHusamun 3y6oB
N OeceH 1 pacnpocTpaHeHHOCTbIo kapueca cpeaun aeten B KaparaHguHckon obnacTtu. [ns 4oCTMKeHUs 3Ton
uenu 6binyM NPUMEHEHbI CTaTUCTUYECKME METOALI, BKIOYAsh KOPPENSILMOHHBIA aHann3 u aHanus gucnepcuu, ¢
Yy4ETOM BO3PACTHbIX FPYMMN U permoHarnbHbIX 0COOEHHOCTEN.

Pesynbmambi u obcyxdeHue. Y BCeX pPacCMOTPEHHbIX YYACTHUKOB MCCNeaoBaHUS BbisiBNeHa npsmas
3aBUCMMOCTb MeXay CTeneHblo >xenesofeduuuTHOM aHeMUU U pacnpoCTPaHEHHOCTbID Kapueca, CcocTa-
BuBLIAS 67,98%, 4YTO SABNSETCA 3HAYMTENbHbLIM NokasaTenem koppensumm. 3ToT addekT 0cobeHHO 3aMeTeH
cpean getert B Bo3pacTe oT 7 oo 11 net. Tak xe 6bino 06HapyXeHO YTO C YBEMMYEHUEM CTENEHU TSAXKECTU
xenesogeduumTHOM aHeMmUM HabrgaeTcs pocT YMcna cryvyaeB 4eKOMNEHCMPOBAHHOMO kapueca.

Bbigodbl. [leT 1 NOAPOCTKM C xene3oaeduuUnTHON aHeMUEN LEMOHCTPUPYHOT Boree BbICOKME Nokasartenu
aKTMBHOCTMK Kapueca. lMpu TsKenon creneHu xenesoneduUunTHON aHeMUU HabnOaeTcsa BbICOKas pacnpo-
CTPaHeHHOCTb Kapueca, YTO CBUAETENbCTBYET O 3HAYMTENBHOM BAUSIHUM COCTOSIHUSA Xenesogeduumuta Ha
300poBbe 3y6oB. Takne undpbl ykasbiBalT HA BaXHOCTb CBOEBPEMEHHOW ONArHOCTUKM U NTIEYEHUSs XKeneso-
OeddUnTHON aHeEMMM AN yny4lleHns obLLero cocTosHMSA 340POBbS U NPELOTBPALLEHNS] BO3MOXHbBIX OCMOX-
HeHWN B B1Ze 3aboneBaHMIn NONOCTU pTa, BKIoYasi Kapuyec.

Knoyesnbie crioga: netckoe HaceneHue; xenesofgeuunTHass aHeMusi; pacnpoCTpaHeHHOCTb Kapueca;
BO3pacTHble pynnbl; Cenbckast MECTHOCTb
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BepmmeydiH makcambi. TEMIpTaNWbINbIKTbI aHeMudAckl 6ap bananapga TickKeriHiH, TapanybiH baranay.

Mamepuandap meH adicmep. KaparaHabl oOnbicbiHbIH 3 anmarbiHAarbl 1500 6ana mMeH »xacecnipimre
3epTTey XKyprisingi, onapabiH 54%-bl TemipTanwbinbikTel aHemusigad (TTA) 3apgan weregi. 3epTreyre katbl-
cywbinap 3 xactaH 17 xacka geniHri 6ananap MeH xacecnipimgep 6onabl, onap yL Xac caHaTblHa XIKTenreH:
MeKTen XacblHa gewiHri 6ananap (3-6 »ac), 6bacTtaybill MekTen xachbl (7-11 ac) XkeHe XorFapbl MEKTEN Xacbl
(12-17 xac). Tangay KaparaHabl obnbicbiHaarbl 6ananap apacbiHaa TTA MeH TiCXKeriHiH Tapanybl apacbiH-
Oarbl  B6annaHbICTbl aHblKkTayFa OafbiTTanFaH. Ocbl MakcaTka XeTy YLUiH XKac TonTapbl MEH aMaKTbIK epek-
LenikTepai eckepe oTbIpbIN, KOppenauusanblk Tanaayabl XXaHe ANCNepCcusiHbl Tangayabl KaMTUTbIH CTaTUCTU-
Kanblk agicTep KongaHbingbl.

Hamuxenep xesHe markbiniay. OTKI3iNreH 3epTrey HOTWXKeCiHAE KaTbiCyLbinapablH, 6apnbiFbiHaa Temip-
TanwWbIbIKTbl aHEMUSICLIHBIH O9PEeXeci MeH TiCXKeriHiH Tapanybl apacbiHaa 67,98% KypalTbiH Tikenen banna-
HbICTbI ganengeHai. byn acep acipece 7 xactaH 11 xacka genidri 6ananapga 6arikanagbl. CoHgan-ak, Temip-
TanwbINbIKTbl aHEMUSIHBIH, aybIPMbIFbIHBIH KOFapbinaybIMEH AEKOMNEHCaUMaNaHFaH TiCxKeri XaraannapbiHbIH
kebeloi aHbIKTangbl.

KopbimbiHObInap. TemipTanwbinbiKTel aHeMusicbl 6ap 6ananap MeH »xacecnipiMaep apacbiHAa TiICKeriHiH
XXOFapfbl kepceTkilTepi 6arkangbl. byn, TeMip TanwbINbIKTbl aHEMUSHBIH TICTiH XXaFganbiHa eneyni biknan 6ap
eKkeHiH ganengenai. MyHgan caHgap »anmnbl AeHCaynbIKTbl XXakcapTy XXaHe aybl3 KybICbIHbIH aypynapbl, OHbIH
ilwiHae Ticxkeri TypiHaeri bIKTMMan ackblHynapabiH, angbiH any yiwiH TeMipTanwblfbIKTbl aHEMUSIHBI YaKbITbINbI
AvarHocTukanay MeH emaey MaHbI3[bINbIfbIH KepceTeqi.

Kinm ce3dep: Gananap nonynsiuMsicbl; TeMipTanWbIbIKTbI aHEMMWS; TICXKEriHiH Tapanybl; Xac TonTap;
aybIngplk xeprep
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