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Background

Iron is an essential mineral needed for physical and cognitive development with iron needs greatest
during pregnancy, infancy, childhood, and adolescence. Iron is vital throughout the lifespan as it
is a component of haemoglobin, the protein responsible for transporting oxygen from the lungs to
body cells for energy production. Iron deficiency results from a depletion of body iron stores due to
increased iron needs, inadequate dietary iron intake, reduced iron absorption, or loss of iron from
infections caused by malaria, hookworms, and other intestinal parasites. In advanced stages, iron
deficiency leads to iron deficiency anaemia, a condition of low red blood cells and reduced oxygen-
carrying capacity.

Goal

This study aimed to determine body iron stores in Mongolian children aged 6-59 months, and estimate
prevalence of iron deficiency among of studied children.

Materials and Methods

In this study were used materials that collected during the fifth national nutrition survey conducted
in 21 provinces of 4 economic regions and 8 districts of Ulaanbaatar city of Mongolia. The fifth
national nutrition survey was household based survey; therefore sampling unit was household
with 5 year-old child. We had used demographic information collected by interview methods and
laboratory examination results on ferritin, soluble transferrin (sTfR), C reactive protein (CRP) and
al-acid glycoprotein (AFP) in serum samples collected from 6 to 59 months old children, pregnant
women and 15-49 year-old men living in child’s households. Serum Ferritin and soluble transferrin
(sTfR) were used as a biomarker for iron store and iron deficiency and C reactive protein (CRP)
and AFG were used as indicators for acute and chronic infection. The determination of iron status
is challenging when concomitant infection and inflammation are present because of confounding
effects of the acute-phase response on the interpretation of most iron indicators. Effects of C reactive
protein (CRP) and AGP concentrations on estimates of ID according to serum ferritin (SF) and soluble
transferrin receptor (sTfR) were considered in the study.

Ethical considerations
The survey protocol was discussed at the scientific committee of the Public health institute and
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approved by director of scientific committee of PHI on June 28, 2016. Ethical approval for conducting
the survey, including obtaining biological samples was obtained from the Medical ethics committee
under the Ministry of Health of Mongolia on July 7, 2016. Participation in the survey was voluntary,
oral and written informed consent was obtained from each participants and adult caregivers of under
5 year-old children.

Results

Biomarkers of iron status were adjusted with inflammation indicators and estimated iron deficiency
(ID) and total body iron store in 1732 children 6-59 month-olds. The study findings showed that
adjusted mean concentration of serum ferritin and soluble transferrin receptor was 33.7 g/l and
8.8 mg/l in children age of 6-59 months, respectively. The calculated total body iron store by using
adjusted SF and soluble transferrin receptor was 2.8 mg/kg among surveyed children. Iron deficiency
was estimated by using 2 different biomarkers among selected population group. The prevalence of
iron deficiency estimated by using SF was 20.7% in children 6-59 months. Iron deficiency in children

Conclusions

aged 6-59 months.

Pp. 18-26, Tables 5, Figures 9, References 19

defined by using serum soluble transferrin receptor was 27.7%.

1. The average serum ferritin and soluble transferrin receptor concentrations was 33.7 ug/l and 8.8
mg/l in children age of 6-59 months, respectively. Total body iron store estimated by using SF
and soluble transferrin was 2.8 mg/kg among surveyed children.

2. The prevalence of iron deficiency estimated by using SF and sTfR was 20.7% and 27.7% in
children 6-59 months, respectively. According to the WHO recommendation, prevalence of iron
deficiency among Mongolian children aged 6-59 months is classified as “prevalent”.

3. Overall proportion of children with low body iron store was 22.4%. The prevalence of iron
depletion is relatively common in boys, young children aged 6—23 months, and rural children

Key words: Iron, Iron deficiency, serum ferritin, soluble transferrin receptor, total body iron stores

Opwwun

Temep 6on XxyHUA ©Oue MaxboablH ©CcenT,
OIOYH YyXaaH, TaHWH M3A3XYWH XerKung HaH
Waapgnaratan apasc oM. XyHWA ambgpanbiH
MeunerMnH Hanx, Ganump 60nMoH eceBep Hac,
XMP3MCHUI yed TOMPUIAH X3Paruad XaMrnH eHgep
banpgar. [9xg23 Temep Hb XyHUA ambgparnbiH
Oyxum n ye warang amuH Jyxan yypartan [1].
Temep Hb yylrmHaac ag, 3C pyy Xyudunreperymmr
306BOPMexX YYpartan yypar 60rnox remorrnobuHbl
OypanaaxyyH xacarT b6artgar. Xoon XyHCa3p aBax
TOMPUNH X3MX33 XaHranTryn 3CBaN LUMMIr4ant
Oyypax, 6me MaxbodblH X3p3aruad MXCaX, Xymxaa,
rSO9CHUN LUMMIrY XOPXOWH XangBapblH ynmaac
TeMep angargax 33par LantraaHaap XyHun oue
09X TOeMpWUVH Heel, LaBxargax “temep aytan”
yycaar 6anHa [2].

XyHUn 6rne mMaxboablH 3pYMMTIN ecenT, OaxuH
AaBTaH uyc angax (capblH TAOMAJr) yen TeMpuiiH
Xaparuaa xaMruiH eHgep bangar. Minmg >kmpamcaH
3aMarTan, 6ara HacHbl Xyyxag, eCBep HacCHbl 0xug,
TOPOX HACHbl 3MIrTINYYYOUNH XOON XYHC3I3p
asbarn 30X1MX TEMPUNH X3MX33 XaHranTryn 6anx Hb
TOAHMIN TeMep AyTand epTex Maragnanbir UXacgar

banHa. JKvpamcHuiA aBUad YPruiH ©CenTunr
O9MXMX WaapgnarbiH - ynMaac axuiH  buen
3prangax UYCHbl X3MXK33 HAMIrggar Tyn TOOHWA
TOMPUIAH X3ParLa3 xaMrmiiH eHgep bangar ax [1,
2].

Temep Hb eppuTvH, FeMOCMAEPUH YYPrunH
Xanbapasp anar, 4anyy, ACHbI Yemer, apar SACHbI
OynumH 6onoH xyHunm Gue mMaxboabiH Gycag ag
acaa Heeunergaer. HacaHa XypcaH XxyHuin Gue
09X TeMpUMH Heew apartandyyasg 600—-1000 wr,
amartanyyyasg 200-300 mr 6angar [3].

XyHun buen aryynargax doeppuUTHHbI OUIATNSHX Hb
3CUNH JoTtop opwpgor Gereen GaraxaH X3Car Hb
3CUH BYPXYYNa3ap H3BYMH LyCHbl CUMB3HA OpZor
fanHa. LlycHbl CUMB3HMMNH heppUTUHBLI TYBLUMH
XYH O1e 03X TOMPUH HeeLUTan Wyya xamaapanTan
fangar Tyn TYYHUI X3MXK33raap TOMPUNH HeeLunir
YH3MK, AOyThbir unpyynax 6uomaokep 60mnroH
awwurnagar. Aingcunn depputnH (UD)-bi TyBLUKH
Oyypax Hb Gue [3X TOMPUNH Heel LuaBxargax
Baraar unTrax 3MHAN3YMH y3yynant GonHo [4].
Max093 deppuTvH Hb LOYMOr Xapwuy YypBarnbiH
yypar Tyn anveaa ypaBCanT aMrarninH yeg TeMmpuimH
HeeLUUAr MNIpXMInax vagamkryn congor. Anma
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XangBapT ©BYMH 3CB3N YPIBCANT 3MIar TYrasaman
Toxuongdor Oyc HyTart CUWBIHMMWH DEpPPUTUH
MX3CC3H 3CBANT X3BMWH TYBLUMHI Tannbapnax
Oonomx xasraapnargMan anpar. XapuH anusaa
YP3BCANT 3Mrar 3CB3f1 3MArHUA 6BYUH UNPIIrymn
ven CUMB3HTUMNH GOEPPUTUH KXCIX Hb TOMPUIH
WAYYASWMAT UATI3HS [5].

TpaHcdheppuH Hb  TemMpuir  3eeBepreger
YHOC3H yypar oM. TyyHuin monekyn Oyp acuiiH
OYypXyynuH peuenTop yypartam xonborgooryn
yenas 1-2 TeMpurH NOHbIM 3eeBepnex YaasapTtan
banpar. CumBaHrMAH TpaHcdeppuH peuenTtop
yypar (TPY)-unH aryynamx Hb LlyCHbl yriaaH 3CUIH
HEX6H TOIDKUNT OOMNOH TOMPUINH X3PIruaaTan Wwyya
xonbooTton. Bepeep xanban 34, 3CUNH TEMPUIH
XaHramx Oyypaxag TpaHcdeppuH peLenTopbiH
anrapan uxacaar 6aviHa [6]. CunBaHrMnH TPY-niAH
aryynamx Hb anvBaa xangsap 3CB3 YP3BCMaaC
Xamaapd eepunerggerryi Tyn TYYHUUAr Temep
AyThnblH uyc GaraganTbir Oycag wantraaHT uyc
OaraganTaac sinraH oHowwuriox 6uomapkep 60mroH
awwurnagar 6mnas [7]. Temep gyTtan Hb 5 XypTanx
HacHbl XYyXOMWH uyc OaraganTtbiH 42 XyBWIAT
Oypayynaar 6ereep Xyyxasa TOXMONAOX OyN XyHA,
XxanbapuH Uyc GaraganTbiH Tanaac wnyy XyBb
TeMep pyTnaac YyAsanTan Oonoxbir TOrTOOCOH
banHa [8].

3opwunro

MoHron YncblH 5 XypTanx HacHbl XyyxauiH Gue
09X TOMPUAH HeeUMWr YHamK, TemMep QAyThblH
TapxanTbll  TOFTOOXO4  CydanraaHbl  30pUITO
OPLLMHO.

Martepwuan, apra 3ym

CypanraaHbl Xypaa: JOHaXyy cydanraaHg Xoon
TOKIAMUNH yHO3CHWMM V' cyganraaHbl XypasHAa
Monron YncelH 21 anmar, YnaaHbaatap XoTbiH 8
AYYPrasc uyrnyyncaH 5 xypTanx HacHbl XYYXOWUWH
XYH am 3yWH M3423nan  OonoH OUOXUMMIAH
LWAHXUAMA3HNA  yp  AyHr awwurnacaH. HaraH
arwHbl 3HAIXYy cydanraaHng OpofiLcoH 5 XypTanx
HaCHbI XYYXOWAH 3X, acpamkraryaac XyH am 3yWH
M3O33MIMIAT acyynrblH apraap LyriyyrncaH 60mHo.

TyyBpUNH XaMXka3: MoHron YncblH HUAraM 3guinH
3acruiiH 4 6ycuiiH 21 anmar, YnaaH6aartap XOTbiH
8 [Oyypraac caHamcaprym TYyBpWUWH apraap
COHroracoH 6-59 captan 1732 xyyxag xampargcaH.

BUOXMMUWIH WNHXUT33: Xypaaryyp cygac xatrax,
OVOXMMUIMH  LUMHXMNI33HA LyC aBax craHgapT
YWngsng cyprargcaH nabopaTtopuiiH - axunTaH
3CBaN CyBUNaxynWH apx Oyxui cygnaaumg 6-59
captai XyyxA33C XOfbUryh Baakyym copory
awurnaH 6 mn uyc aBd, LYCHbl O3KUAM HapHbI
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Lwyyn Tycranaac gang, 30puynantbiH CaBaHg XU
CyM 3CB3M ©pXWH 3pyyn M3HAMNH TEB XypTan
TI3BIPIISCIH O0MHO. LlyCHbI 33XMIAr XypungyynaH
WANACUAT sinraH 6uumn Xypyy LWUNSHA  XUIAK
xenpgeereeq uencunH - 20 XBMUWH Hexueng
T33B3pNaH HuiirmmniiH 3pyyn MaHaniH YHASCHUIA
TeBn, ynmaap XonbooHbl byra Hanpamaax
lepman Ync (XBHIY)-biH “ButMun” nabopatopug
XYProcaH.

“ButMuH” nabopatopug 6-59 caprtan XyyxguiH
MANAcuiH  beppuTuH, TpaHcdeppuH peuenTop
yypar, C—npaBxT yypar, anbta—1-aumng
rMUKONPOTENHUN aryynamx TOOOPXOMIOX
WKHXMNraar 5 6GaraHat depmeHT xonboot
JapxnaaHbl  ypBanblH  apraap  ryMuaTracaH
6onHo [9]. LUuHXMNraarasp TomopxonncoH C—
naaBxXT yypar, anbta—1-aumg rmMKkonpoTeNH Hb
YP3BCnuiH Gruomapkepyya 6ereeq ToaOHUN AyHOAX
Y3YYNanTaap YpIBCNWWH Aang vye, S4rapanTuiH
3pT OOMOH XOXYyYy YEUr Togopxonimk, 6-59 caprtan
XYYXOQUAH ~ MANOCUAH  DEPPUTUHBI  X3MXKIIHA
TOXMpYyyrnra XuncaH tom [10].

XyyxaunH 6ue maxbogbliH TOMPUNH Heeu GomnoH
Temep AYTNbIr YHIMN3X433 UNNnAcuUiH OeppuUTuH,
TpaHceppuH  peuenTop  YYPrMnH  TYBLUMHI
awwmrnacaH. MeH ningcuind yycaar TpaHcgeppuH
peLenTop YYpPrumH X3MXK33rasp Temep AyTibir
WNPYYNaX HIrAC3H wWwanryypbir OanxuiH apyyn
M3HOMWH OGanryynnaraac (OOMB) Tortoorooryn
TYyNn OMNOH VYNCblH TYBWWHA HWN334 TYraaman
X3parnagar 60Cro Xamkaar 3HAXyy cydanraaHg
awwmrnacaH 6onHo (Table 1) [9, 13, 14, 19].

Table 1. Clinical classification of iron biomarkers in
children under 5 years

Biomarkers Iron deficiency

<12 pg/L

Serum ferritin

Soluble transferrin | > 8.3 mg/L

receptor

JlabopaTopuiiH  LWUNMHXWUAr33raap TOAOPXOWMCOH
wangcunH - cpepputvH  B6ONOH  TpaHcdEppUH
peuenTop YYyprunH aryymamxvg — Tynryypnad

XYYXOUNH ©Oue [9xX TeMpUH Heeuunr papaax
TOMBEOr alUurnaH TOOLCOH. XyyxauiH Ove [sx
TOMpuH aryynamx “< 0 wmr/kr’ Toxmongnbir “
TOMpPUIAH HeeLl, 6ara” rax yHancaH 6onHo [11, 12].

TempuiH Heew (Mr/kr) = [(TPY * 1000 /
TOoXupyynra xumcaH Nd)-2.8229] / 0.1207

MeH unngcunH C—nasBxT YyprunH XaMxaa 5 mr/n,
anbda—1-auug rmukonpotenHui aryynamx 1 r/n-
33C WX TOXMONANbIr YPIBCINTIA XIM3I3H YHIIXK,
deppuTUHbI TYBLUMHA Toxmpyynra xumns [13, 14,
15].
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Cratuctuk  GomnoBcpyynant: CypanraaHbl
M3O93/IMNH CTAaTUCTUK OYH LWMHxXMIraar SPSS
StatisticsnporpammbiH21 gaxxyBunbapbirawimriaH
rYAUSTracaH.  JlabopaTopuiH  LUMHXMIr33rasp
TOLOOPXONIICOH OUOMapKepbIH Y3yynanTag TOWM
(descriptive) OyH LWMHXWr33 XWK, TapxanTbiH
TYBLUMHI TOITOOXOZ Llaapafiaratai TOOH xapbLaa
(proportions), AYHIKMAT  TOOLIOONCOH. Temep
OYTNbIH TapxanTbir TOOLOXO400 TYYBPWUAH Oynar
09X  TYYBPUWH HIDKUAH COHrorgox Maragnan
XapunuaH agunryn 6anraar xapransaH TYyBpUH
XWHr awwurnacaH 6onHo. MeH cTatuCTuK OyH
LWUMHXUNTO9HUIA JapaarniH wataHg 2 XyBbcary
(bivariate)-uiH  gyH  wunHxmnraa  (chi-square,
t-test)-r rynluaTrax, yHOC3H xamaapax XyBbcary
(key dependent variables) 6onoH Heneerx 6ywn
yn xamaapax xyBbcary (influencing independent
variables) xoopoHAbIH xamaapnbIr cygancaH. byx
Y3YYII9NTUNRH CTaTUCTUK HapuiBYnanbIr “HUANIMan
OynarnacaH TyyBap cyganraaHbl 3areap (complex
stratified cluster sampling design)—T awwurnagar 95

Table 2. Survey sample characteristics

21
XYBUIH UTT3X Xs3raapaap YHIMC3H.
AHaraax yxaaHbl éc 3yWH acyyaan
Cypanraanbl  apraynanbsir  HuarmMmiH — apyyn
M3HOMWH Xyp3anaH (ogoorunH  HI3MYT)-rmiiH

OpamuiiH 3esnenuiii xypnaap 2016 oHbl 6 gyraap
capblH 28-Hbl e4ep XananuyynaH OGatnyyncaH.
3pyyn M3IHOUNH SlaMHbl 43pragax AHaraax yxaaHbl
Ec 3yiH xAHaNTbIH XOPooHbl 2016 OHbI 7 Ayraap
capblH 7-Hbl 64pPWUMH Xypnaap cyganraaHbl apra
3YWr XananuyyrmK, cyganraar 30XvMoH bauryynax,
OpoNUOrYaAo0oC OUONOMMMH  COpbL,  LYTIyYIK,
XBHIY-biH  “ButMuH”  naGopatopug  WrasH
LUMHXKUITA XMINT3X 3eBLUOSPes aBCaH.

Yp AyH

CypanraaHg MY-blH HWIAraM 3OuRH 3acruiiH 4
OycunH 21 animar, YnaaH6aaTtap XOTbIH 8 Ayypraac
caHamcapryn TYYBpWUIAH apraap COHrorgcoH 6-59
captamn 1732 xyyxag xampargcaH (Table 2).

Children, 6-59 months

Characteristics -
N Weighted percent, 95%ClI

Total 1732 100
Sex

Boys 884 48.7 (45.8-51.7)

Girls 848 51.3 (48.3-54.2)
Age groups

6-11 months 210 13.9 (11.9-16.2)

12-23 months 495 28.8 (26.2-31.5)

24-35 months 406 23.0 (20.7-25.6)

36-59 months 621 34.3 (31.5-37.1)
Area

Urban 806 66.1 (63.6-68.4)

Rural 926 33.9 (31.6-36.4)

XyyxaumH nnngcunH cepputnH 6a TpaHcheppmH
peuenTop YypPrunH ayHoax xamkaa 33.7 mkr/n 6a
8.8 mr/n 6ans. UnngcninH eppuTrH, TpaHcheppuH

Table 3. Adjusted mean of biomarkers of iron status

peuenTop YyprumH XaMXaar awmrnaH 6-59 capram
XYYXOUAH Bue 03X TeMpPUAH HeeUMNr TOOLIOXO[,
ayHmkaap 2.8 mr/kr 6ame (Table 3).

Adjusted mean

Target population N
Mg/l

Serum ferritin (SF),

Soluble transferrin receptor ~ Total body iron
(sTfR), mg/l store (BIS), mg/kg

Children aged 6-59
months

1732 33.7

(95%Cl 32.3-35.1)

8.8 2.8
(95%Cl 8.4-9.1) (95%Cl 2.5-3.0)

XYYXOUAH nanacunH doeppuTuH 6a TpaHcdeppuH
peuenTop YYPruH OyHOAX XOMX33 TOOHUN XYWC,
OPLLUMH Cyyraa OpoH HYTIMIH Gariplunaap snraatan
6aviB. XeBryyaniH MRNOcunH peppuTrHbl TYBLUMH

oxuaTown xapbLyynaxag 6ara, xapuH TpaHcheppuH
peLenTop YYpruiH aryynamx G6ara 33par UX3CC3H
Hb T3OHUA Temep [AyThblH 3pcAdNn XapbLaHryi
eHOoep Oaviraar untrax 6anvB. MeH xeaeerviiH
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XYYXAnH pepputuHbl (32.2 pg/l, 95%CI1 30.5-33.9)
AYHOAX X3MXK33 XOTbIH Xyyxag (34.4 ug/l, 95%Cl
32.5-36.4)-33c Gara, wnngcuiH TpaHcdeppuH
peuentop yyprunH aryynamx (Urban: 8.6 mgl/l,

MOHIOJbIH AHATAAX YXAAH, 2020-2 (192)

95%ClI 8.0-91; Rural: 9.2 mg/l, 95%CIl 8.8-9.6)
XapbLaHryn eHgep 6anraa Hb T3AHWUA OyHL TeMep
OyTnblH TapxanT unyy Oairaar xapyyrmk GanHa
(Figure 1,2).

O (]

]

SF*, pug/L sTfR*, mg/L

child’s sex

Figure 1. Mean level of iron biomarkers, by

L]

SF*, ug/L sTfR*, mg/L

Figure 2. Mean level of iron biomarkers,
by child’s living area

NingcunH  dpeppuTuH, TpaHcheppuH peuenTop
YYPIMIAH OYHOXK X3AMXKI3 XYYXOUWH HacHbI Bynrasp
AnraaTtaun, anaHrysa 6ara HacHbl XyyXQuiH TemMep
AyTang epTex apcaan xapbLuaHryn eHgep Gaviraar
cydanraaraap wnpyynas. Tyxann6an, vAngcuiH

deppuTUHbl  AyHOaX Xamx33 12-23  captam
=== SF*, ug/L
50 sTfR*, mg/L
40
28.6
< 30 ° 24.8
]
>
20
10.0 11.0
10
0
6-11 mos 12-23 mos

XYYXO94 XaMruiH ©ara, xapuH 26-59 caprtan
XYYXO34 XaMruiH mx 6anHa. MeH TpaHcdeppuH
peuenTop YYPrnH OyHOaX XaMxkaa 12-23 capTan
XYYXA34 XapbLaHryn eHaep Oanraa Hb 3H3 HaCHbI
XYYXOWAH Temep AyTnblH 3pCA3NuUAr agasxap
HoTork 6anB (Figure 3).

43.8
32.8
8.4
6.7
24-35 mos 36-59 mos

Age groups, by months

Figure 3. Mean level of body iron biomarkers, by child’s age groups

XYYXOMnH Ove 03X TeMpUIH Heel T3AHMI Hac,
XYWC, OPLUMH cyyraa OpPOH HyTrMnMH Ganplinaap
anraatan 6Gave. TyxannBan, amartan XyyxguiH
Bure 0oX TOMPUINH HeeL, IPIArTan XyyxamnHxaac 0.96
Mr/Kr-aap, XOTbIH XYYXOUNHX X64eernnH Xyyxgaac
0.7 mr/kr-aap Tyc TyC unyy 6anna (Figure 4). MeH

2 XYpPTafXx HacHbl XyyxauiH Gue [3x TempuiiH
Heelu xamrumH 6ara 6avB. Har HacTam XyyxguinH
bve 09X TeMpUMH HeeuTaW Xxapbuyynaxag 2-3
HacTan xyyxauiHx Gapar 3 gaxuH, 36-59 captamn
XYYXauMnHx 5 gaxviH unyy 6anHa (Figure 5).
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Figure 4. Total body iron store, by child’s sex and  Figure 5. Total body iron store, by child’s age
Iiving area groups
CymanraaHbl axnblH Xyp3sHg 6-59 caprtan YYpruiH  aryynamx 8.3  Mr/n-aac  MX3ccaH
XYYXOUNH OyHA Temep [AyThblH Tapxantbir 2 ToXuonaneiH Tapxant 27.7% 6anB. TempuiH

TepnuiH OuomMapkep awmrnaH Tyc Tycaj Hb
ToouUCOH. Toagpyynban, wAnNAcuiiH deppUTUHbI
XOMXKI3r9ap VYHANC3IH Temep AyThblH Tapxant
20.7% 6GanHa. XapuH TpaHcdeppuH peuenTop

HEeLMII  WN3PXUAN3X  3arasp OuomapkepuiiH
aryynamxuir alwmriiaH TooLCcoH e A3X TeMpUIAH
HeeL, LaBxargcaH Toxuongon 6yy TeMmpuiiH Heel,
Baratan xyyxaunH Tapxant 22.4% 6anHa (Table 4).

Table 4. Prevalence of iron deficiency and depleted body iron store

Iron deficiency, %

Depleted body iron

Target population N i
get pop by ferritin level by soluble transferrin store, %
receptor
20.7% 27.7% 22.4%

Children, 6-59 months 1732

(95%Cl 18.5-23.2)

(95%CI 25.3-30.4)  (95%Cl 20.1-24.9)

Temep AOyTNbIH TapxanTbir XYYXAWWAH XYNCI3p
XapbLyynaH YHIraxa XeBryyaunH AyHa CTaTUCTUK
ad xonborgon Oyxun eHmep ©Game. TyxamnGan,
XeBryyoumnH ayHg wingeuiiH TPY (p=0.006) 6a
GdepputnHbl TyBWKH (p=0.03)-39p TOOOPXOWNCOH
TOMOp OYTNbIH TapxanT oXuAablH Y3yynanTtaac 7.1

==@==|D by serum ferritine

46.9% =@=|D by sTfR

50%
45%
40%
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30%
25%
20%
15%
10%

5%

0%

41.9%

7.4%

6-11 mos 12-23 mos 24-35 mos

36-59 mos
Child age, by months

6a 5.3 nyHKT33p TyC TyC unyy 6anHa (Figure 7). MeH
TOMep OyTrnbiH Tapxant 6-23 captam Oywy Gara
HaCHbl XYYXOUNH OYHA XapbLAHIyn eHaep, XapwuH
2—4 HacTtan xyyxgag bara Gawraar cyganraaraap
TortooB (Figure 6).

mBoys mGirls

35% 31.4%
30%
_— 23.4% 24.3%
20% 18.1%
15%
10%

5%

0%

ID by serum ferritine ID by sTfR

Figure 6. Prevalence of iron efficiency in children
6-59 months of age, by age groups and type of
biomarkers

Figure 7. Prevalence of iron efficiency in
children 6-59 months of age, by sex and
type of biomarkers
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TempuiiH Heeu, Garatam XyyxguvH TapxanTbir
T3OHUA XYWC, HACHbI BYyNar, OpLUMH cyyraa OpOH
HYTrIMRH  Garpwnaap xapbUyynaH  YH3naxag
cTaTucTuK ad xonborgon Gyxuii sinraatanm 6ane.
Bbue 0ax TeMpuiiH HeeLl, WwaBxargacaH TOXWOSANbIH

25.7
19.3

Boys* Girls

MOHIOJbIH AHATAAX YXAAH, 2020-2 (192)

Tapxant XeBryyauviH AyHA oxuaooc 6.4 nyHKT
(p=0.008), xemeerniH XyyxguiH AOyHO XOTblIH
xyyxgaac 6.3 nyHkT (p=0.006)-33p Tyc TyC mnyy
oane (Figure 8).

26.6
20.3

Urban Rural*

Figure 8. Prevalence of depleted body iron store in children 6-59 months of age, by sex and living area

MeH xyyxauiiH Hac 6onoH TeMpuIAH Heel, baraccaH
TOXMONANbIH TapXxanT ypByYy XxamaapanTan GanHa
(p=0.0001). Togpyynban, e 03x TEMpUNH Heey,
OaraccaH ToXxMonAnbiH Tapxant 6-11 capTtan

XYYXAMIAH OayHO XxamruiaH eHgep (36.7%), xyyxaa
TOMPOX TyTaMm TapxanT aaxxum 0yypu, 35-59 caprtan
XyyxauiH ayna (8.0%) xamrunH 6ara TapxanTtTtan
banB (Figure 9).

o

36-59 mos
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24-35 mos

Figure 9. PrevalenceC of depleted body iron store in children 6-59 months of age
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Xanuamx
CypanraaHbl axnblH XYP33HA4 Temep AyTribiH
TapxanTbilr TooUOXAoO 6-59 caprtanm XxyyxauinH
AyHOaX  YPAIBCMUWH  TapxanTblir  XapransaH
nabopaTopunH LLUMHXWUITT33raap TOrTOOCOH

WANACUNH  (PEeppUTUH, TpaHCcdeppuH peLenTtop
YYPrUMH TYBLWWHA TOXMpYyymnra XWNC3H. Yuup
Hb CyganraaHg xampargcaH 6-59 captal HURT
XyyxgunH 28.4% samap Har ypaBcanTam Oyroy
ypaBcnuiiH Gvomapkepyyd naenaraa TYBLUH33C

uxaccaH 6anves. bue p[g9x TEMpuUH  Heeuunr
TOOLIOXA00 YP3BCNUNH Buomapkepuir xapransaH
TOXMpyynra XWX Luaapgnaratan Tanaap OrioH
cyonaauvp TAMAlamnacsH 6Ganpar [10,11,12,13].
Uiimpg Toxmpyynra XMIAC3H 34rasp OmMomapkepbiH
XOMXKI3raap Temep AyTan GOMoH TemMpuiiH Heel
DaraccaH TOXMOMAfMbIH TapxamnTbir TOFTOOCOH
©ornHo.

[NOMBbB-aac TapxBap 3yWH cyganraaraap TOrTOOCOH
TOMep AyThblH TapxanTbil YHAMax, Tannbapnax



HUATMWIMH SPYYN MHA

3eBnemx 6onoscpyyncaH Ganpar [14]. OHaxyy
36BMOMXMNL, WANACUAH  (DEPPUTUHBI  TYBLUHI3P
TOITOOCOH Temep AyTnbiH TapxanTt 20 xyBb 6a
TYYHI3C WX, TpaHCceppuH peuentop YyprumH
aryyrnampkaap YH3MIC3H Temep AyTrblH TapxanT
10 xyBb 6a TyyH33C nx GamBan TyxamH Gynar XyH
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aMblH AyHA “TYraaman Tapxant’-Tan rax YHanaxumr
3aacaH. [JOMbB-biH 3eBnewxunr GapumTtnaH MY-
blH 6-59 capTan xXyyxgumnH gyHOax Temep OYTIibiH
TapxanTbIl YHAMaxXa4 “Tyrasaman” racaH aHrunang
Toxmpd 6ariHa (Table 5).

Table 5. Interpretation of low serum ferritin and high transferrin receptor concentrations in population
surveys

Percentage of serum ferritin
values below cut-offs (< 12

Hg/L)

Percentage of transferrin
receptor values above cut-offs (>
8.3 mg/L)

Interpretation

Lower than 20% Lower than 10%

Iron deficiency is not prevalent

Lower than 20% 10% or higher

Iron deficiency is prevalent;
Inflammation is prevalent

20% or higher 10% or higher

Iron deficiency is prevalent

20% or higher Lower than 10%

Iron deficiency is prevalent

TeMpUINH CONMILOOT YH3MC3H anb 4 buomapKepbiH
TYBWH33p 2 Hac xyptanx Oywy 6ara HacHbl
XYYXAWIAH AYHA TeMep QY TNbIH TapxanT XapbLUaHryn
eHOep GanHa. OHaXyy Y3arafIMNr 3XMIAH X3BNUNA
Dainx yeac axIaH XYyXAuMnH buen xypumTnargcaH
TOMPUNH Heel, GaracaxblH 33parua’d, HIMargan
X00NnonTbiH Aafdan Taapyy 6aragartan xonbooTomn
6onoxeir  OnoH cyganraaraap  TOIFTOOCOH
Oanpar. Xyyxasg 6 capranraac 9xnsH ToOQHUN
HacaHg TOXMPCOH, TIKIAMMAM HIMIMG3N  X0Oof
eroxunr 3esneger. XYYXOQWUWH HIMIrgan Xoors
Hb Tax3annar byly ammHasm, apacasp Oasnar
Oanx waapgnaratan 6Gereeng Tempeep Oasnar
Mar, aMbTHbl rapantal XYHCUWTr Xyyxasg enep
Oyp XaHranTTalm XaMmKa3raap erexuir “Hsanx,
Oara HacHbl XYyXOWWH XOOMMONTbiH 36BNeMX’-a
OHUronnoH 3aacaH. MaHan yncelH 6-59 captan
XYYXVMIAH OyHO Temep AyThblH TapxanT Tyraaman
fanraa Hb TOOHMM XOONMOMTbLIH Aajan Taapyy
Bangartran xonbooton. Tyxannban, 6—23 captan
XYYXAuMnMH geHrex 43.8% 30xux Hap TepnuiH
XOO0r, XYHCUMr HacaHgaa TOXMPCOH AaBTaMX,
XOMXK33rasp X0Oomnsnox Ganraar xoon TIKISMMIH
YHOSCHWUI V cypganraaraap TOrtoocoH bawvaar [15].
Hamargan xoonnonTblH gagan Taapyy XYYXaunH
AYHO aMUHA3M, 3pACWIAH gyTan, anaHrysa Temep,
Kanbun, uamp, A aMVUHOSMUWAH AyTan Tyrasman
Toxuongaor Tanaap cygnaaduung 6artancaH 6anHa
[16,17].

©HeernnH 6argnaap anb Y HacHbl XYH aMblH Gue
Max0odblH TOMPUNH HEBLMINH faBnaraa XamXaar
XapaaxaH Tortoorooryn OawnHa. Wnimpg OwaHui
cydanraaraap TOITOOCOH TOMPUMH  HeeUWIH
OYHO2XK X3MXKI3r XapbLyynaH yHanax 60nomxryi
OanHa. axgas GugHuiA cydanraaraap TOrTOOCOH

OyHOaX X3aMXK33 3apvM cyanaayfblH cydanraaHbl
OYHTa oKponuoo TyBwUWHO GawmB. Tyxawnn6an,
M.M l'ynta, X.C. Xammep HapbiH cygnaayung AHY-
blH 12-23 captai XyyxaunH Oue 03X TeMPUIH
aryynamek Xurg TapxauTtan, gyHmkaap 2.6 wmr/
Kr (95%CI 2.3-2.9) Gainraar TOrtToocoH Gawgar.
OHaxyy yp AyH MVY-biH 6-59 captam xyyxgumnH
Bve 03X TOMPUNH HOBLMNH OyHOAK XaMX33 (2.8
mr/kr, 95%CI 2.5-3.0)-Tan onponuoo, xapuH 12-
23 caprtan xyyxaumiH yayynant (0.8 mr/kr, 95%Cl
0.3—-1.4)-33c xapbuaHryn eHgep 6arHa [18]. MeH
3yo Mawn, Mapu Cepgyna, C. MJ1 HamacTte HapbiH
cyonaauvg AsurH 3apuM  OpHbl 6-59 capTan
XYYXOMNH Bre O3X TeMpunH Heeuunr cydarncaH
banpar. Oarasp cygnaayvg banrmagew, Jlaoc,
dunmnnuH YncelH 6-59 caprtai xyyxaviiH bue asx
TOMpPUIH Heeu ayHopxkaap 2.8 mr/kr (95%Cl12.5-3.1),
5.1 mr/kr (95%Cl 4.5-5.6), 6a 2.3 mr/kr (95%CI 2.0-
2.7) 6aviraar Tyc Tyc TOrToOCoH 6arHa [12]. bugHun
cyganraaraap TOITOOCOH 6-59 captam MoHron
XYYXAuMnH Bue [ax TempuiiH Heeu baHrmape,
dununnuH yncelH 6-59 captan xyyxgumH gyHaax
Y3YYN3NTT31M OMPONLOO TYBLUNHA GanB.

OyrHanT:

1. MY-bH 6-59 captan XyyxaunH WNNACKIAH
depputnH 6a TPY-uiH OyHO2X X3MXKI3
33.7 mkr/n 6a 8.8 mr/n ©GaiHa. UiinacuiiH
depputuH, TPY xamxaar awwurnaH 6-59
capTan XyyxgunH 6ve Osx TeMpuUrH Heeuunr
Toouoxon AyHokaap 2.8 mr/kr 6amB.

2. NnnacvinH deppUTUHBI X3MXKI3rasp YHIMCAH
TO-biH  Tapxant 20.7%, xapuH TPY-uinH
aryynamx UxaccaH Toxuongon 27.7% 6avraa
Hb MY-biH 6-59 capTan xyyxaunH ayHa TO-biH
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Tapxant “Tyraaman” 6aviraar unTrax danHa.

TempuiiH HeeL baraccaH TOXMonasnbIH Tapxant
6-59 capTanm HUAT XyyxaunH AyHa 22.4%
banHa. bue pax TempuiiH Heel, ©araccaH
TOoXmuongon xeeryyad, Gara HacHbl  Xyyxag,
X6406rMnH  XYYXAWWH  OyHO ~ XapbLaHryn
TYrasaman Tapxanttan 6ams.
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