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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Although anemia remains a widespread public health problem
in most developing and developed countries, there are very
few studies on the prevalence and severity of anemia among
school-age children. In this research we examined the socio-
demographic and morphometric characteristics of Kosovar
preschool children with sideropenic anemia.

The prospective study was carried out at the Department of
Hemato-Oncology, Pediatric Clinic, University Clinical Center
of Kosovo. The study included 244 children with sideropenic
anemia and 99 non-anemic controls, ranging in age from one
to 72 months.

Children with sideropenic anemia had a higher prevalence
of positive history of mothers with anemia, had a lower RBC,
HGB, HTC, MCV and Iron values compared to children without
anemia (p<0.05). Children with sideropenic anemia who had
hypotrophic body structure had a lighter body weight at birth,
also a lower prevalence of underweight and premature birth
(p<0.05). There was no statistical difference between males and
females of children with sideropenic anemia on RBC count,
MCV, HCT, Le, platelet, reticulocytes, and serum ferritin
(p>0.05).

In conclusion, we can say that almost half of the children with
sideropenic anemia had their mothers with a positive history of
anemia. However, there are no differences in gender base on
morphologic and hematological parameters among children
with sideropenic anemia.

Key words. Sideropenic anemia, kosovar, children.

Introduction.

Anemia is a global public health issue with negative
consequences for human health, social and economic
development [1,2]. Sideropenic anemia is a condition in
which the body lacks iron. It is characterized by a defect in
hemoglobin synthesis, which results in a decrease in the number
of erythrocytes (microcytes) and a decrease in the amount of
hemoglobin (hypochromia). Because of specific metabolic
needs related to growth and development, sideropenic anemia
is the most common anemia in children [3-5].

Iron deficiency anemia is particularly common among infants,
children, and adolescents in low- and middle-income countries
[6]. Infants have the highest prevalence of iron deficiency
anemia [7]. Globally, anemia affects more than 1.6 billion of the
population, and over 45% of the preschool children is estimated
to suffer from this disease [8-10]. Despite iron therapy, infants
with severe iron deficiency anemia are not able to achieve the
same level of development as infants without iron deficiency
and without iron deficiency anemia [11]. Anemia in general
is estimated to be the direct cause of 134,000 deaths in young
children each year [11].
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The rapid development and high nutritional requirements
during the second half of life, together with the reduction of
prenatal iron reserves, and malnutrition, creates vulnerability for
children underage of 5 [7,12,13]. Iron deficiency in childhood
can be even associated with impaired function during the school
years [14,15].

Anemia can often be diagnosed with a detailed history,
although laboratory tests are needed to confirm the diagnosis
[12,16-18].

In developing countries, iron requirements in infants and
young children have been met by fortifying a variety of iron-
rich foods, including cornmeal, soy sauce, fish sauce, and rice
[12,19-22].

Although anemia remains a widespread public health problem
in most developing and developed countries, there are very
few studies on the prevalence and severity of anemia among
school-age children. The purpose of this study is to compare
the socio-demographic and morphometric characteristics of
Kosovar preschool children with sideropenic anemia to those of
non-anemic children of the same age.

Methodology.

This prospective study was carried out at the Department
of Hemato-Oncology, Pediatric Clinic, University Clinical
Center of Kosovo with the 244 anemic children (140 males
and 104 females), and 99 non-anemic controls (56 males and
43 females) ranging in age from one to 72 months who have
applied for medical treatment in the clinic. Children with other
concomitant diseases, in addition to anemia, were excluded
from the study. Parents or guardians were informed about the
research in advance, and their written consent was obtained for
the examination results to be used in the research as well. The
study protocol fully complies with the guidelines for human
studies and is ethically in accordance with the Declaration of
Helsinki.

In addition, a questionnaire containing socio-demographic
information such as age, gender, living setting, mother's
anemia, birth weight, and prematurity status at birth was
obtained through an interview with the child's parent or
guardian. In the examination of body weight, the children were
with minimal thin clothes. Body structure and nutritional status
of children was calculated based on growth curves of WHO
Child Growth Standards [23]. To determine the anemia, venous
blood was taken in a quantity of 2 ml and processed with the
CELL COUNTER AI 134 analyzer at the Institute of Clinical
Biochemistry and with the E-lab apparatus.650 by the method
of photometry.

Anemia was defined as hemoglobin level <11.0 g/dl. We have
selected 10 pg / L as the cutoff for ferritin serum to comply with
the current National Health and Nutrition Examination Survey
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(NHANES) on the prevalence of iron deficiency in the US.
The cut off for transferrin saturation was also selected from the
NHANES report (Control & Prevention, 2002) [24].

Data were summarized with mean and standard deviation (SD)
or with frequency (n) and percentage (%). Testing of categorical
variables was done with chi-square (}2) test, while continuous
ones with t-test. Data processing was done with the statistical
package SPSS v21. The value of P <0.05 was considered
statistically significant.

Results.

There was no statistically significant difference on gender
distribution and the age among children with sideropenic anemia
and those without anemia (p>0.05). 65.2% of children with
sideropenic anemia were living in an urban setting. 14% had a
premature birth, and 29% were underweight at birth (Table 1).
Children with sideropenic anemia had a higher prevalence of
positive history of mothers with anemia compared to children
without anemia (p<0.05) (Table 1). Children with sideropenic
anemia had a lower RBC, HGB, HTC, MCV and Iron values
compared to non-anemic counterparties (p<0.05) (Table 2).
Children with sideropenic anemia who had hypotrophic body
structure had a lighter body weight at birth, also a lower
prevalence of underweight and premature birth (p<0.05) (Table
3). There was no statistically significant difference between
male and female anemic children based on their morphologic
construction, types of feeding, and time when the artificial
feeding started (p>0.05). There was no statistical difference
between males and females of children with sideropenic anemia
on RBC count, MCV, HCT, Le, platelet, reticulocytes, and
serum ferritin (p>0.05) (Table 4).

Table 1. Sociodemographic characteristics of study sample.

Children with anemia
(n=244) Mean+SD or n(%)

Age (months) 19.2+13.7
Weight (kg) 10.743.5
Weight at birth (g) 2973.5+635.1
Living setting

Urban 159(65.2)
Rural 85(34.8)
Premature birth

Yes 35(14.3)
No 209(85.7)
Underweight at birth

Yes 71(29.1)
No 173(70.9)
Positive history of mother with anemia

Yes 115(47.1)
No 129(52.9)
Nutritional status

Eutrophic 139(57.0)
Hypotrophic 105(43.0)
Nutritional modalities

Natural 200(82.0)
Artificial 42(17.2)
Mixed 2(0.8)
Time of starting the artificial nutrition 50820
(months)
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Discussion.

In this research we aimed to examine the socio-demographic
and morphometric characteristics of Kosovar preschool children
with and without sideropenic anemia.

According to UNICEF data, the prevalence of sideropenic
anemia is twice as high in rural areas as in urban areas
[25]. Aydinok's research found that 66.7% of children with
sideropenic anemia came from the village [26]. While in our
research it was seen that 34.8% of children with anemia and
47% of them non anemia were living in rural areas.

The authors Huzjak, and Osorio et al., have shown in their
researchs that the predisposing factor for the occurrence of
sideropenic anemia are children with low body mass at birth,
and premature babies [27].

In our research it was found that 29.1% of children with
sideropenic anemia had low body mass at birth, and only 14.3%
were born prematurely. Compared to non-anemia group where
only 7% were underweight at birth and 5% were born premature.

Warier and Dole emphasizes that anemia is common in all
three degrees of hypotrophy that is equally associated with iron
deficiency, and with the prevalence of concomitant infections,
but also depends on diet [28]. However, in our research it was
seen that 57% of children with sideropenic anemia and 67% of
them without anemia were well fed and were eutrophic. In our
study we found that children with sideropenic anemia who had
hipotrofic body structure were lighter even in weight at birth.

WHO estimates that 42% of all women and 52% of pregnant
women in developing countries are anemic and half of them
have iron deficiency anemia [7,25]. In our research it was found
that 47.1% of children with sideropenic anemia and 27% of

Children without anemia

(n-99) Mean+SD or n(%) P
23.7+16.7 0.064
12.244.7 0.010
3405.7+547.8 <0.0001
52(52.5) 0.0003
47(47.5)

5(5.1) 0.015
94(94.9)

7(7.1) <0.0001
92(92.9)

27(27.3) 0.001
72(72.7)

67(67.7) 0.086
32(32.3)

93(83.9)

SG.1) 0.003
1(1.04)

4.0+2.1 0.079



Table 2. Hematological parameters of study sample based on anemia status of the children.

Children with anemia Children without anemia

(n=244) Mean+SD or n(%) (n-99) Mean+SD or n(%) P
Red blood cell (10'%/L) 3.8+0.9 4.4+0.4 <0.0001
Hemoglobin (g/L) 61.0+£34.4 118.7423.6 <0.0001
Mean cell volume (fl) 65.4+13.0 83.2+4.4 <0.0001
Hematocrit (%) 24.4+5.9 34.8+2.7 <0.0001
Iron (micromole/L) 6.2+2.6 15.845.6 <0.0001
Table 3. Demographic and blood parameters of children with sideropenic anemia based on morphologic characteristics.

Eutrophic* Hipotrophic**

(n=139) Mean+SD or n(%) (n=105) Mean£SD or n(%) P
Age (months) 18.9+£14.8 19.5+12.2 0.763
Weight (kg) 11.4+3.8 9.8+2.9 0.001
Weight at birth (g) 3141.24579.4 2751.5+640.0 <0.0001
Living setting
Urban 99(40.6) 60(24.6) 0.030
Rural 40(16.4) 45(18.4)
Premature birth
Yes 129(52.9 80(32.8
No 10(4&.1) ) zsglo.zg <0.0001
Underweight at birth
Yes 113(46.3 60(24.6
No 26(1(0.7)) 45%18.4; <0.0001
Positive history of mother with anemia
Yes 71(29.1) 58(23.8) 0.605
No 68(27.9) 47(19.3)
Nutritional modalities
Natural 115(47.1) 85(34.8)
Artificial 22(9.0) 20(8.2) 0.268
Mixed 2(0.8) 0(0.0)
Tlm? .of starting the artificial 49471 49427 0913
nutrition (months)
Table 4. Hematological parameters of children with sideropenic anemia by gender differences.

Male Female

Mean+SD Mean+SD P
Red blood cell (10'%/L) 3.7740.86 3.79+0.97 0.895
Hemoglobin (g/L) 62.96+33.70 58.33+35.34 0.299
Mean Cell Volume (fl) 66.27+13.23 64.26+12.61 0.231
Hematocrit (%) 24.86+5.28 23.74+6.52 0.141
Iron (micromole/L) 6.22+2.64 6.23£2.62 0.969
Leukocytes (10°/L) 10.95+6.28 10.63+5.42 0.679
MCH (pg) 21.944+4.86 21.7245.11 0.734
MCHC (g/L) 275.114£65.26 271.75+59.74 0.681
Platelets (10°/L) 336.01£120.96 335.81+138.60 0.990
Reticulocyte (%) 8.06+5.21 7.75+4.58 0.624
Ferritin (ng/mL) 57.40+48.64 54.20+22.15 0.533

them without anemia also had a positive history of mothers with
anemia.

Food-based nutritional strategies, such as a varied diet and
fortification with iron salts, appear to be the most cost-effective
solutions in preventing sideropenic anemia [5]. Iron fortification
of the milk formula should also be done to prevent sideropenic
anemia [29,30].

Finally, we can say that about two-thirds of children with anemia
were living in an urban setting, about one-third were underweight
at birth. Almost half of the children with sideropenic anemia had
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their mothers with a positive history of anemia. However, there are
no differences in gender base on morphologic and hematological
parameters among children with sideropenic anemia.

Preventive measures which include preventing premature
birth, exclusive breastfeeding in the first 6 months, giving solid
foods containing iron in addition to breast milk, avoiding the
consumption of cow's milk before one year of age and the use
of fortified iron formulas if formula milk is to be used instead
of breast milk may help reduce the prevalence of sideropenic
anemia among Kosovar children.



Conclusion.

In conclusion, we can say that almost half of the children with
sideropenic anemia had their mothers with a positive history of
anemia. However, there are no differences in gender base on
morphologic and hematological parameters among children
with sideropenic anemia.
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