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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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]. 

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 µg / 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 (χ2) 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).

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 with anemia
(n=244) Mean±SD or n(%)

Children without anemia
(n-99) Mean±SD or n(%) p

Age (months) 19.2±13.7 23.7±16.7 0.064
Weight (kg) 10.7±3.5 12.2±4.7 0.010
Weight at birth (g) 2973.5±635.1 3405.7±547.8 <0.0001
Living setting
Urban
Rural

159(65.2)
85(34.8)

52(52.5)
47(47.5)

0.0003

Premature birth
Yes
No

35(14.3)
209(85.7)

5(5.1)
94(94.9)

0.015

Underweight at birth
Yes
No

71(29.1)
173(70.9)

7(7.1)
92(92.9)

<0.0001

Positive history of mother with anemia
Yes
No

115(47.1)
129(52.9)

27(27.3)
72(72.7)

0.001

Nutritional status
Eutrophic
Hypotrophic

139(57.0) 
105(43.0)

67(67.7)
32(32.3)

0.086

Nutritional modalities
Natural
Artificial
Mixed

200(82.0)
42(17.2)
2(0.8)

93(83.9)
5(5.1)
1(1.04)

0.003

Time of starting the artificial nutrition 
(months) 5.0±2.2 4.0±2.1 0.079

Table 1. Sociodemographic characteristics of study sample.
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Children with anemia
(n=244) Mean±SD or n(%)

Children without anemia
(n-99) Mean±SD or n(%) p

Red blood cell (1012/L) 3.8±0.9 4.4±0.4 <0.0001
Hemoglobin (g/L) 61.0±34.4 118.7±23.6 <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 15.8±5.6 <0.0001

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

Eutrophic*
(n=139) Mean±SD or n(%)

Hipotrophic**
(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) 3141.2±579.4 2751.5±640.0 <0.0001
Living setting
Urban
Rural

99(40.6)
40(16.4)

60(24.6)
45(18.4) 0.030

Premature birth
Yes
No

129(52.9)
10(4.1)

80(32.8)
25(10.2) <0.0001

Underweight at birth
Yes
No

113(46.3)
26(10.7)

60(24.6)
45(18.4) <0.0001

Positive history of mother with anemia
Yes
No

71(29.1)
68(27.9)

58(23.8)
47(19.3) 0.605

Nutritional modalities
Natural
Artificial
Mixed

115(47.1)
22(9.0)
2(0.8)

85(34.8)
20(8.2)
0(0.0)

0.268

Time of starting the artificial 
nutrition (months) 4.9±2.1 4.9±2.2 0.913

Table 3. Demographic and blood parameters of children with sideropenic anemia based on morphologic characteristics.

Male
Mean±SD 

Female
Mean±SD p

Red blood cell (1012/L) 3.77±0.86 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 (109/L) 10.95±6.28 10.63±5.42 0.679
MCH (pg) 21.94±4.86 21.72±5.11 0.734
MCHC (g/L) 275.11±65.26 271.75±59.74 0.681
Platelets (109/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

Table 4. Hematological parameters of children with sideropenic anemia by gender differences.

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 

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.
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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.
Conflict of interest statement.

The authors have no conflicts of interest to declare.

REFERENCES
1. Cook J.D, Skikne B.S, Baynes R.D. Iron deficiency: the 
global perspective. Progress in iron research. 1994:219-228. 
2. Lozoff B, Jimenez E, Smith J.B. Double burden of iron 
deficiency in infancy and low socioeconomic status: a 
longitudinal analysis of cognitive test scores to age 19 years. 
Archives of pediatrics & adolescent medicine. 2006;160:1108-
1113.
3. Burden M.J, Westerlund A.J, Armony-Sivan R, et al. An 
event-related potential study of attention and recognition 
memory in infants with iron-deficiency anemia. Pediatrics. 
2007;120:e336-e345. 
4. DeLoughery T.G. Iron deficiency anemia. Medical Clinics. 
2017;101:319-332. 
5. e Nutrologia Pediátrica C. Preconização da profilaxia de ferro 
em lactentes. Atualidades SBP. 1995;4:12.
6. DeMayer E. Preventing and controlling iron deficiency anemia 
through primary health care. A guide for Health administrators 
and program mangers. 1989.
7. Heath A.-L.M, Fairweather-Tait S.J. Clinical implications of 
changes in the modern diet: iron intake, absorption and status. 
Best practice & research Clinical haematology. 2002;15:225-
241.
8. Bruner A.B, Joffe A, Duggan A.K, et al. Randomized study 
of cognitive effects of iron supplementation in non-anaemic 
iron-deficient adolescent girls. The lancet. 1996;348:992-996.
9. Pasricha S.-R, Drakesmith H, Black J, et al. Control of iron 
deficiency anemia in low-and middle-income countries. Blood. 
2013;121:2607-2617.
10. Thorsdottir I, Gunnarsson B.S, Atladottir H, et al. Iron status 
at 12 months of age—effects of body size, growth and diet in a 
population with high birth weight. European journal of clinical 
nutrition. 2003;57:505-513.
11. Scholl T. O. Iron status during pregnancy: setting the 
stage for mother and infant. The American journal of clinical 
nutrition. 2005;81:1218S-1222S.
12. Camaschella C. New insights into iron deficiency and iron 
deficiency anemia. Blood reviews. 2017;31:225-233.
13. Lanzkowsky P. Iron-deficiency anemia Lanzkowsky's 
Manual of Pediatric Hematology and Oncology. 2016:69-83.

14. Nóbrega F.J.d, Campos A.L.R.d. Distúrbios nutricionais e 
fraco vínculo mäe/filho Distúrbios nutricionais e fraco vínculo 
mäe/filho. 1996:70-70.
15. Osório M.M, Lira P.I, Batista-Filho M, et al. Prevalence of 
anemia in children 6-59 months old in the state of Pernambuco, 
Brazil. Revista Panamericana de Salud Pública. 2001;10:101-
107.
16. Akman M, Cebeci D, Okur V, et al. The effects of iron 
deficiency on infants' developmental test performance. Acta 
Paediatrica. 2004;93:1391-1396. 
17. Beard J. L. Iron biology in immune function, muscle 
metabolism and neuronal functioning. The Journal of nutrition. 
2001;131:568S-580S. 
18. Konofal E, Lecendreux M, Arnulf I, et al. Iron deficiency in 
children with attention-deficit/hyperactivity disorder. Archives 
of pediatrics & adolescent medicine. 2004;158:1113-1115.
19. Al Hifzi I, Pejaver R.K, Qureshi I. Screening for iron 
deficiency anemia in a well baby clinic. Annals of Saudi 
medicine. 1996;16:622-624.
20. El-Hazmi M.A.F, Warsy A.S. The pattern for common 
anaemia among Saudi children. Journal of tropical pediatrics. 
1999;45:221-225.
21. Kilbride J, Baker T.G, Parapia L.A, et al. Incidence of iron‐
deficiency anaemia in infants in a prospective study in Jordan. 
European journal of haematology. 2000;64:231-236.
22. Lucca P, Hurrell R, Potrykus I. Fighting iron deficiency 
anemia with iron-rich rice. Journal of the American College of 
Nutrition. 2022;21:184S-190S.
23. Group W.M.G.R.S, de Onis M. WHO Child Growth 
Standards based on length/height, weight and age. Acta 
Paediatrica. 2006;95:76-85.
24. Control C.f.D & Prevention. Iron deficiency--United States, 
1999-2000. MMWR. Morbidity and mortality weekly report. 
2002;51:897-899.
25. DeMaeyer E, Adiels-Tegman M. The prevalence of anaemia 
in the world. World health statistics quarterly. 1985;38:302-316.
26. Aydınok Y, Öztop Ş, Nişli G, et al. Percentile norms and 
curves for hematological values in Turkish adolescents. Turkish 
Journal of Haematology. 1998;15:169-173.
27. Huzjak N. DEFICIT ŽELJEZA U DJECE I 
SIDEROPENIČNA ANEMIJA. Paediatr Croat. 2001;45:137-
142.
28. Suskind R.M, Lewinter-Suskind L. The malnourished child 
(Vol. 19): Raven Press. 1990.
29. Sherry B, Mei Z, Yip R. Continuation of the decline in 
prevalence of anemia in low-income infants and children in five 
states. Pediatrics. 2001;107:677-682. 
30. Yip R, Parvanta I, Scanlon K, et al. Pediatric nutrition 
surveillance system—United States, 1980–1991. Morbidity 
and Mortality Weekly Report: CDC Surveillance Summaries. 
1992:1-24.


	Title

