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Background

Vulnerable populations at risk of micronutrient deficiencies include children and women,
especially pregnant women, lactating mothers, infants and young children. According to
WHO guidelines, a population with a micronutrient (vitamin and mineral) deficiency of more
than 20% is considered a public health problem.

Although Mongolia has made significant progress in improving the nutritional status of the
population, especially children and women, the 2024 VI survey found that micronutrient
deficiencies are high among pregnant women.

The MMS (Multi-ingredient Micronutrient Supplement) distributed to pregnant women by
soum and household health centers contains all the essential vitamins and minerals for
pregnant women, but coverage has remained inadequate for more than 10 years.

Goal
To establish the prevalence of micronutrients deficiency in pregnant women

Materials and Methods

Totally 2796 pregnant women included in cross-sectional study from urban and rural
area. Survey procedures consisted of interview, anthropometric measurements, clinical
examinations, and the collection of biological (blood and urine) samples for pregnant
women. Micronutrient deficiencies were assessed by tests for hemoglobin, serum, ferritin,
soluble transferrin receptor (sTfR), 25-hydroxyvitamin D {25(OH)D}, spot urine samples for
determination of urinary iodine concentration.

Statistical processing

The data from the survey questionnaires were entered into a database created in the
“EpiData 3.1” software environment. The data created and verified in the EpiData software
environment were converted to the “SPSS-25" program, and statistical analysis was also
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performed using the SPSS-25 program. The results table was prepared using Microsoft
Word 2021 and Microsoft Excel 2021 programs.

Research ethics.

The research methodology was discussed at the meeting of the Medical Ethics Review
Committee under the Ministry of Health on 2023.03.27 (23/017), and permission to conduct
the study was obtained.

Result

The prevalence of anemia, as measured by hemoglobin, was 22.3% and the iron deficiency
anemia (IDA), as measured by adjusted serum ferritin or soluble transferrin receptor (sTfR)
was (39.8%/9.0%). Prevalence of iron deficiency as measured by serum ferritin was also
highest in Western 41.9% and lowest in Khangai region 40.2% (P<0.01). The prevalence of
vitamin D deficiency among pregnant women was high at 92.5%, and 7.5% of all pregnant
women had adequate vitamin D status. The median concentration of 76.4ug/l indicates
inadequate iodine status in pregnant women, as the desired range for adequate iodine
nutrition in pregnancy 150-249 ug/l.

Conclusions:

1. 22.3 percent of pregnant women are anemic, and the prevalence of anemia has not
decreased from 2017 levels and remains common.

. The prevalence of iron deficiency (as measured by ferritin levels) was 39.8 pg/L and the
soluble transferrin receptor level was 9.0 ug/L, which is higher than previous studies.

The prevalence of vitamin D deficiency among pregnant women remains common, with
76.6% having severe or moderate deficiency, and 15.9% having mild deficiency.

Keywords: anemia, iodine deficiency, micronutrient malnutrition, vitamin D deficiency
Pp. 24-31, Figures-4, Table-1, References-16

YHoacnan
Bvunn 6oaucbiH aytang epTeMTrui, XyH Hampnarat 6uunn  TIXKI3NUMNH  63anaman)
amblH 3M33r Oynart xyyxad, 3Martondyyad,  gp KMPOMCOH  9XUIlH  6ven  3annwryii

AnaHrysga >KMpPIMCAH 3MIrTan, Xexyyn 3Xx,
HANX, 6ara HacHbl xyyxag b6artgar. JOMbB-bIH
youpaoamkug saacHaap XyH amMmblH AyH Omnyumn
T3X33N (aMMHA3M, 3paac 604UC)-UNH Ay TNbIH
Tapxant 20 xyBuac 433w 6anxbir HAATMUAH
3pyyn M3HOWWH TynramgcaH acyydan rax
YHONAOa.

MoHron ync Hbe XyH am, sinaHrysia xyyxag,
SMIITANYYYOANUNH XOON TIKIAINUAH Gangnbir
camxpyynax 4urnanaap OGararym amxkunt
OncoH xagumn 4 2024 oHbl VI cyganraaraap
XUPSMCIH  3MIFTOMYYYOUNH  ayHA  Guumn
TIXKINUWH AyTan eHaep Ganraar TOrTOOCOH.

YK1paMCaH amMarTanyyyass cym, epxXuiH apyyn
M3HOUNH Teseec Tyrasgar OHBTE (OnoH

Waapanaratain amMmHaaM, 3paac boguckir
OypaH XamKa3raap aryyncad Gangar xagunm v
XampanTbiH TYBWWH cyynuiH 10 rapyn »xung
XaHranTryi 6avicaap 6anHa [1].

OHaXyy cydanraar XWACH33P KMP3MC3IH
AMIIrTaNYYy4 TOPOXUNH OMHOX 3PYYIT MAOHAWH
Tycnamk (OKYSMT), xaHanTang xampargant
canH xagunm 49 T1ogHunr OHBTB-33p xaHrax
6onoH A, [1 ammnHgawm [1], Temep, noa 6ornoH
Oycag Ovuun TIKIBMMIAH OYTIbIr YPp OYHTIN
Oyypyynax, Aayrtang Xyprax 6Gonsowryn
LanTraaHbIr Cyanax, XYH amblH XOOMNMONTbIH
Gangnbir camkpyynax 6ognoro, xeTtenoept
eepunent  opyynax, caHan  36eBlemx
GonoBcpyynaxag yyxan ad xonborgonTon oM.
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3opunro

KnpamcaH AMOArTONYYYOUNH ayHpax
aMnHAdM, apgac  6oaucbliH  OyThbiH

TapXanTblH TYBLWWUHI TOFTOOX

Martepuan, apra 3ym

Har arwHbl 3H9Xyy cyganraaHg — XoT,
X6466rnnH HUIT 15-49 HacHbl 2800 XXNMP3IMC3H
aMarTandyya xampargcaH 0a cypanraanpg
COHFOTACOH  TYYBPUWH  HAMK33C 2796
XUPAIMCIH 3aMarTanr [2] cOHrocoH ©6onHo.
MOHron yncblH XyH aMblH XOOS TIXI3NNNH
Oarvgang YHOMraa erex 30pusiroop Xoof
TAOXKIANMMH yHO3cHMA VI cypanraar 2023-
2024 oHp 3aninH 3acruiiH 4 6ycuiH 21 anmar,
YnaaHbaatap XxoToA4 30XMOH Ganryyncat.
“Xoon T9XaanunH yHaacHuin VI cypanraa’-
aap MoHron yncblH XyH amblH 6yx 6ynar
6onox [2] KMPSMC3H  SMArTONYYYAUNH
AyHO Ouumn TIXI3ANMKH AyTan Tyrasman
TapxantTtan 6avraar UnpyyJncsaH.

KnpamcaH AMArTanyyynaac M33919N
Lyrnyynax 30punroop acyynra,
AHTPOMOMETPUIAH X3VDKUNT, AMHIN3YNH y3nar
6onoH 6wuonornH copbl, (UyC, LUS3CHUN
[39X)-bIlr aBCaH.

Llyc 6araganTbir unapyynax 3opuroop Lyca
Aaxb remornobuH [3,4], Temep AyTnbiH UyC
GaranganTtbilr UNPYYNaxX 30pWUAroop UNNAac
nox depputuH [5], yycoar TpaHcdeppuH
peuentop (sTfR) [6], O amMuHASMUIAH
AYThAbIC UAPYYSax 30punroop 25-rugpokcug
O amunHpam {25(OH)D} [7-9], noa pytnbir
NNPYYNax 30pUAroop LWI3C3H 43X MOAbIH
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X3MXI3raap  vMog  AyThbir  WUAPYYNax,
XYHOPSNUNH 33prunr 1 ygaarnnH WIa3CaH 43X
nogblH aryynamxaap Ttogopxonnox O3OMB-
biH wanryypeir [10,11] awwurmaH 6uumn
TAKINMUNH AYTIbIT TYC TYC YHINCOH BOHO.

NTaGopaTopuiH  WMHXWNI33HUMA  apra:
KVpamMcaH  aMarTonyyyounmH  mingac  aax
deppuTUH, yycaoar TpaHcdeppuH peuenTop
(sTfR), Tomopxownox wuHxunraar XBHIY-
biH “ButMuH” nabopatopua rynuaTracaH. Llyc
GaraganTbir UNpyynax 3opunroop emMokbo®
Hb 201 dotometp (HemoCue AB, Sweden)
Garaxk awurnaH >XUP3MCIH 3MIrTaINYYYAWIH
3axblH LlycaH Aaxb reMorfobuHbl aryynamxuimr
cypanraaHnbl TanbapT wyyn TOLOPXOWMIICOH.
KvpamcaH amartandyyammH mingac gax [
aMUHOSMUIMH  aryynamxkuir “fanc” aHaraax
yxaaHbl TeBuiiH naboparopung PpaHy YncbiH
“‘MINI VIDAS® aHanusatop” (BioMerieux,
France) awwurnan depMeHT xonbooT gapxaH
Tydapax apraap unngac gax 25(0OH)O- wiH
XAMXKI3r TogopxonncoH (MnnacunH 25 (OH)
[ ammHasm aryynamk Hb <12 Hr/mn 6on xyHAg
aytan, <20 Hr/mn 6on xyHA 60M0H XYHA3BTIP
ayTtan, <20.0-29.9 Hr/mn 6on xeHreH gyTtan,
30.0-100 Hr/mn xaHranTttan, >100 Hr/mn 6on
[ aMUHO3MUIH UNyyaan rax yHancaH) [10,11].
MeH >XupamcaH amartandyyguiH CaHpgan-
KontodbduinH ypBang YHOSCN3H, OepMeHT
XonbooT fgapxfaaHbl ypBanbiH apraap AnoH
YncbiH “Immuno Mini NJ2300” 6uunn cambap
YHLUWIYMIAT alnrnaHd rynuaTracaH (XycHarT 1).

Table 1. Clinical classification of biomarker indicator

Indicator Reference range

Haemoglobin Mild anaemia Moderate Severe anaemia
anaemia

Pregnant women 100-109 g/l 70-99 g/l <7049/l

Plasma ferritin Iron deficiency Iron sufficiency Iron overload

Pregnant women <15 pgl/l pg/l > 200 ug/l

Soluble transferrin receptor | Iron deficiency

Pregnant women > 8.3 mg/l

Body iron stores

Calculation: {(sTFR * 1000/ adjusted ferritin)-2.8229} /0.1207

25(0OH)D Vitamin D Vitamin D Vitamin D Vitamin D
deficiency insufficiency sufficiency toxicity
Pregnant women < 20 ng/ml 20-29 ng/ml 30-100 ng/ml | > 100 ng/ml
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Median urinary iodine Inadequate iodine Adequate Excessive level
concentration status
Pregnant women <150 ug/l 150-499 ugl/l = 500 g/l

Cratuctuk 6onoBcpyynant. CyganraaHbl
acyynrbelH xyyacblH wmagdannuir “EpiData
3.1” nporpaMMbliH  OPYUHA  YYCrAC3H
M3A33aNNMNH  Gaasag WKMBX — OpyyJiCaH.
EpiData nporpammbiH  OpuYMHLO ~ YYCrax,
OatanraaxyyncaH wmagaannunr  “SPSS—
26” nporpamMma XepBYYJX, CTaTUCTMK AOYH
WNHXMArRAr meH SPSS-26 nporpaMmmbir
awurnaH 3 wartnanaap 6onoBcpyyncaH.
AXHUN wartaHg ounyumn TOXKISNTUNH
AYyTNbIr  UNPYYNax cyganraaHbl MNPOTOKOS
(Micronutrient  survey manual)-bir  [11]
awurnaH  TYYBPUWH  XKMHF  TOOLLOOJIXK,
MaalannuMiH - 6aasag HArTrax  axnbir
rYMUSTracaH GOMHO. JOHS waTaHg XyBbcary
OypunH BapuauumnH KOS DMLNEHTBIT
TOOLIOOMX, TOLr39PUNH Ayraapnant
(recode), xyBuprant (transformation) 6onoH
TOOLOONNbIM GaTtanraaxyynax  xsHanT
XUNCOH. XO0Ep [faxb lartaHg, cyganraaHbl
Oyx y3yynanturmH TomMm (descriptive) ayH
WMHXWAT33r XWX, TapXanTblH TYBLUWHI
TOrTOOXO4 Laapgnaratan TOOH Xapbuaa
(proportions), gyHOax OOMOH rony X3MXKaar
TOOLCOH. YHO3CHMM TYBLUMHL TapxanTbiH
X3MXKI3r TOOLOXA00 TYYBPUMH 5 Oynar gax
TYYBPUMH HODKUAH COHrorgox Mmaragnan
XapunuaH agunryn Gawraar xapransaH
TYYBPUMH XWHr  awwurnacaH. CTtaTucTuk

45
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Percentageof iron deficiency, %

Anemia

Iron deficiency (by ferritin level)

GonoBcpyynantelH 3 pgaxb wataHg 2
xyBbcary (bivariate)-uiH OyH LWWHXUNTI3
YHOC3H xamaapax xyBbcard (key dependent
variables) 605roH Heneemk Oy yn xamaapax
xyBbcary (influencing independent variables)
XOOPOHAbIH XaMaapnblr cygancaH.

CypanraaHbl éc 3yin. CyganraaHbl apra 3yur
OMSA-HbI A3pragex AHaraax yxaaHbl Ec 3yiH
XAHaNTbIH XOpOoOHbl 2023.03.27-Hbl ©4pUinH
Xyprnaap xananuyymk (23/017), cypanraa
XUNX 36BLU66Pen aBcaH GosHo.

Yp AYH

MOHron ymncblH XYH amblH XO0OJST TIXKINMUNH
Ganpang YHINrd3 erex 30puUIroop Xoofn
TOKIANUAH yHAO3CHMIA VI cypanraar 2023-
2024 oHA 3auiH 3acruiiH 4 6ycniiH 21 anmar,
YnaaH6aatap xoTog 30XMOH OauryyncaH.
MoHron yncblH >XUP3IMCIH 3MIrTINYYYOUNH
AyHA [2] BuumMn TIXIINUAH AyTan Tyraaman
TapxanTTaun 6anraar UnpyyrcaH.

CynanraaHg xamparacaH XUPAMC3IH
aMArTanyyyounH ayHa uyc 6aragantbiH
Tapxant 22.3 XyBb, TeMep AYTiblH LYyC
Garagant (TOUB) 13.6 xyBb, unngsc Oax
GepputH  6a  yycgar  TpaHcdeppuHbl
peuenTopbiH TYBLUMHI33P YHIMC3H Temep
aytnbiH TapxanTt 39.8% 6a 9.0% xyBb GanHa

(Bypar 1).

Iron deficiency (by solible
transferrin receptor level)

Iron deficiency anemia

Prevalence of anemia

Figure 1. Percent distribution of anemia among pregnant women
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YKnpamcaH amartandyyannH uyc 6araganTbiH
TapxanTbir 6yc HyTraap Hb aB4 y3Ban TeBUH
6ycan 25.5 xyBb xamrumH eHpep, bapyyH
Oycag 19.3 xyBb xamrunH 6Gara (chi-square

30

25

Percentage of anemia, %

(&)}

Western Khangai Central

MOHTOJbIH AHATAAX YXAAH, 2025-4 (214)

P<0.01) 6GamB. MeH yrcaaTHbl LEOOHXUIH
OyNrMiH  aMIrTanvyyyaATan  xapbuyynaxag
Kazax amartanuyygumH ayHg uyc Garagant
25.7 xyBb bytoy eHgep 6ariHa (3ypar 2).
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Anemia in pregnant women, by region and trimester

Figure 2. Anemia in pregnant women, by region and trimester

KNpamcaH amMartTandyygunH A aMUHO3IMUAH
Gananbir yHanaxag, AwnnaHx 83.8% Hb A
aMWHO3M XaHranTTah HeeuTan, XapuH Heel
XaHrantrynm 60noH A amuHO3MUIAH gyTanTam
amarTanyyya Tyc Tyc 15.8% 6a 0.4% 6avis.

0 aMyHOsMMMH XyHO OONOH XYHO3BTIP
OYTNbIH TapXxanT XUP3MC3H 3MArTanyyyaunH
ayHo Maw  eHgep 6Oywy 76.6% GawncaH
oon ©Ove gsx [ aMMHOSMWMH TYBLUMH Hb
XaHrantrain smartondyyn 7.5%  GaiiHa.

60
52.6 953.3

- N w N n
o o o o o

o

Percentage of vitamin D deficiency, %

Severe Deficiency

15.9% Hb [ aMUHOSIMWUAH XeHreH ayTantaun
KMPOMC3H aMarTanuyyn 6Gais. YKupamcoH
AMArTaNYYyaAnnH ayHgax [ amuHgsm gyTrbiH
TapxanT HUAT Byc HyTar, XyH amblH 6anpLunn,
ACTaH  YHO3CTHMIA  O6ynar, 60noBCPOnbIH
TYBLUMH, @XWn 3pxnanTt 60M0H rapnanT, Xoon
TOXKI9MMMH  Banpan, XWpaMCHUMK Xyrauaa
39praac yn xapransaH mail Tyraaman Oywoy
92.5 xyBb Gaviraar cyganraaHbl AyH Xapyysmk
6anHa (3ypar 3).

m First trimester © Second trimester ® Third
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Vitamin D status

Figure 3. Vitamin D status
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XKUpamCaH aMIrTanH LIIICIH 43X NOAbIH rony
76.4 wmkr/n 6amraa Hb JOMB-bIH 36BN6CeH
naenaraa xasraap 6ywy 150-249 wmkr/n-aac
X3T O0Oryyp XaHranTrynh TyBwuHA OGanraar
NNPYYJC3H.

KNPSMCHUIN 3XHUI 3 caph SMIrTonYyyaunH
LI33CAH A3X MOAbIH TONMY X3MXK33 XaMIUNH
eHgep Oyty 78.3 MKr/n, XxapuH cyynumH 3

78.3
| I

Total

79

Range for iodine in the urine, (ug/l)
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o - N w EN ()] [} ~ oo

First trimester
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capa xamrunH 6ara Gywy 72.9 mkr/n 6arHa.
ByC HYTMMINH TYBLUMHA XaMIMinH Joo4 Y3YYanT
XaHranH 6onoH bapyyH 6ycag 61.8 mkr/n 6a
71.1MKI/N, XamrmH 4334 y3yynant TeBunH
6ycag 90.9 mkr/n GanHa. JHaxXyy y3yynanTt Hb
XaHranH 6onoH BapyyH Gycag wnomxyyncaH
0ABCHbl X9parnaa xaHrantrym 6Gawnraa 06a
AyTan xapbuaHry engep 6aviHa (3ypar 4).

75.2
l :

Third

Second trimester

lodine in the urine of pregnant women (mkr/n), for a period of time

Figure 4. The median concentration of iodine in the urine of
pregnant women (mke/n), for a period of time

Xanuamx

CypanraaHg XampargcaH XUP3IMC3IH
AMArTanuyyaunH 22.3 xyeb Uyc Garagantran
GanB. QHaxXyy OyHr uyc 6araganTbiH TapxXanTbir
yHangar OOMB-biH wanryyp y3yynantaap
AYrHaxag “ayHA” 33prunH TapxanTtran 6aricaH
Hb 2017 OHbl “XyH amblH XOON TIKIANUNH
Gangan” yHgacHui V cyganraa TYBLUMHTAN
xapbLyynaxag, 0.9%-nap HOM3rAC3H
Y3YYNanTTan GanHa.

XYH aMblH X00N TX33NuH 6argan yHA3CHUI
VI cynanraaraap >XMpP3MC3H dMIrTandyyammiH
| aMUHO3MUIH OYTIblH TapxanTbIr
Torrooxog [ amuHgamuiH  gyTtan 6onoH
Heel xaHrantrym vyayynant 92.5% 6amns.
2017 oHblI cyganraatanm xapbuyynaxag [
aMUHO3MUINH ayTan GONoH Heeu, XaHranTrym
banraa vyayynont 3.1%-nap 6yypy, [
amMumHasM xaHranttam yayynant 2017 OHbl
cypanraaHaac 2.1%-vnap HamaracaH 6ariHa.

KvpamMcaH  aMarTanuyyaunH — gyHa  mof
OYTNbIH Y3YYN3ATUIAT LW33CAH 43X NOAbIH rony
X3MXKI3raap mnapxmnngar 6ereeq 76.4 Mmkr/n
6aviraa Hb 2010, 2017 oHbl IV, V cyganraaHsi
y3yynantaac (151.5 mkr/n 6a 120.5 mkr/n)
XaT ByypcaH Oytoy nog aytang eprex apcaan
eHaep GanHa [12-14].

2020 oHp Hurepu yncag XUNCaH “2KupamcHuim
YEVNH TeMpWWH JyTnbiH uyc 6Garagant”
cyganraaraap XMPSMCHUA YEeUnH TOMPUIH
AyTNbiH Uyc 6GaraganTbiH TapxanT eHaep
Gereen TemMep pAOyTnbiH uyc OGaraganttan
XonbooToM 39pCOSNT  XYYMH 3YyWng  OfloH
TOPOenT, XMP3MCHUIN rypaB Aaxb rypBaH cap,
HUWI3M 30MWH 3acruiiH Gangan HeneericeH.
OH3 Hb “XYH aMblH X00r TIX39nunnH daragan”
yHOacHuM VI cymanraaraap = KMPOMC3IH
SMIrToNNYYAUAH OyHA Temep AyTrbiH uyC
OaraganT Hb XMPAMCHUIA 3 gax capA XaMriH
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eHoep Oywy 28.4% Hb uyc OGaragantran
Oanraata’ Hb OMPONUOO Yyp AYHTaM OarHa
[15].

3yyH ©mHea A3uniiH KUPOMCOH
AMIrTANYYYOUNH OyHO XMWACSH [ amMuHOsm
AYTIbIH TapxanTblH cydanraaHg [ ammHasm
AyTan Hb HUATMUWH 3pYyIn MSHAMWH acyyaan
Oomk Oawraar oHUONCOH Oereen  9HS
acyyganTtan xonbooTton Heneermx 6yn aagan,
XOOfHbI A3rN3aM, aMmbApanblH 3pyyn X3B Masar
33Par XYYUH 3YWSICUIT LUMAOBIPIAX Hb vyxan.
MeH [ aMMHO3MUAH TYBLUNHT HOMArAYY19XUIAH
TyN4 M34Mar  Ofrox, HapaHg LwWapaxbir
O9MKMX, HIM3INT OUUMN TIKIBMIJP XaHrax
[16] rocaH payrHanTyyd Hb MOHronbIH XyH
aMblH X0ONn T3X3aNuH Ganvgan” yHO3CHUIA
VI cyganraaraap XUpP3MCaH 3MArTonYyyannH
ayHa [0 amMuHOSMUWAH OYTNbIH - AYTHINTTIN
aynuax banHa.

OyrHant:

1. XKnpamcaH amartandyyguniH 22.3 XyBb
Hb uyc Oaragantrtam, uyc GaraganTbliH
Tapxant 2017 oHbl TYBLUH33C Oyypaaryn,
TYraaman xaBaap OariHa.

2. Temep naymnbiH Tapxant (peppuUTUHbI
TYBLUH33p) 39.8 MKr/1, yycoar
TpaHcdeppuH peuenTopbiH TyBWKH 9.0
MKr/n Gavraa Hb ©MHex cyaanraaHbl
V3YVY3NT33C UX3CCAH barHa.

3. XupamcoH omartamdyyauniH  ayHg O
aMUHO3MUNH OYTNbIH TapxanT Tyrasman
XoBa3p Oywy 76.6% Hb XyHO ©O0noH
xyHOoBTap(10), 15.9% Hb  XeHreH
Xxan63punH gytantam b6anHa.

4. XKVPOIMCIH IMIITINYYYOUNH LLSICIH 93X
MOAbIH TONMY XamMXka3 76.4 mkr/n Ganraa
Hb OOMB-blH 3eBneceH nasnaraa
XOMXKI3HI3C XIT [Jooryyp, umoa Agytang
OpTeX eHAep IPCAIMNTINN Xapyyrk banHa.
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