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(LENE Mithoads: This stuly emploed o erose-sectinnal deagn m Depak city,
Bl = ey v b e el I:Juu.l, i April to May 20250 A sample of 107 pregnant wamen was
wsing accidental ssmpling. Data were collecied thanugh
Anrilcie Infe; 11tnmmul:.gl1+fnr[hmnmquumlﬂ-h anif hereog] §73
Bhond: Jime, | 4, 2od
EH'LH-d'- Tored o rexlty frem medics] records, The Spemmum Rank £ was
Accepaed: Rane, 309, HIE secat T data a Ei
Mesultsi Tha rumilis thoswd that e smjenty of respoadents had an
Dioi: il g ke of tekcronuricms (8 1 3% nnd hemoglobin kvels @ e
e a0 v T ok v | 7T -y IEEL'I}' (IO %) A significaed mesocietion was foud

between drea, folie acid, vieamin B12, and vitomin © isake and
mmm (L0000 . A histery of erenvm was also sirongly
asosintied with hemaplobia el ﬂﬂﬂﬂ[,:‘- [ll.'l‘ll-!l].___ )
Canchision: Adequite intoke of fron, folie scid, vitemin B12, and
witinowin £ plays o mole in masmining bersoglohin kevels - pregean
womun, Netrition ecucalion and monaring of midcromtoant minke
el e b geeied D g prastise T prevent ancmio. aid
pregmancy complicatione
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INTRODUCTIONN fetal growth and mamtain maternal health, &
Matemal heabth i o key facior m critecal indicotor of matemml heakh s =
detcrmmenyg the overall boalth of a commmniy, hemoglobm levels, which play o cruciad reke m
Pregnansy mequires special atdetivos due 1o the rans porting oxvpen from the longs o the eotire
significant physiclogical changes thal eseur body, mchuding e he Fenes via the placema,
ictuding imerenassd nutriimmal nesds i supporn Therefors, optimal  henogholin  kevels an
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essential for supponing o kealthy pregnancy
(Liwetal., 2022 (" Brien, 2022},

Thee Warld Heabiby Organization (WHO)
Im.nmjliﬂu:d heamopkabin lewel theeshalds fio
progant women as - follews:=1 1 gl & the
fir=1 wod third arimesters and 3' gidl in the
second timester (WHO, 20163, A docreas: m
hemaglobin kevels i the secomd imesier is
gonerally  physiclogical  known o as
paendoanemia, However, anemia caused by
mtritional defickency rempims & serivns issue
(Pratrwi & Treme, 24} Accordmg o dain
froan the 2023 Indomesion Health ﬂu:ur].lq.‘u;l,
the provabence of anomiz amwmg  prognand
women in Indonesis deoreased 1o 27.7%. 3
dlecline fihans the 2018 Riskesdas suraey, which
reported & provalonce of 489% (Kemenkes R,
25}

Apcimia in pregonant women s bepically
caused by
tbcrsnurriers,  mchoding  lron,  felbe  ackd,
witamin B, awd vitamindC, ¢ cheficaencies
can acour due o an unbalanced diel, n lack of
wwareness iboon the imporiance of nutrilien,
wd  poor  complionee with  aipplement
consuinpitian. This ootk s eicerbansd by
social, coooomie, and  cubumal  Facters,
inctuding  diciary  ksbing  thar  kinder o
abarption [ Baouah et al, 2021; Efendi .
2i23; Honaryah et al, 2021}, If k=i uniren
nnemin can merense the rek of pregnancy
mqlliumm: such as preterm barih, low hinh
swzlghe | LBW b, ardd matensal and toal monalitg
(Kharate & Choudhari, 2024, Wibowo et al,,
2021%

Adequmie intmke of micronutrients B
casezal  fior  proventing anemia. lron @
caseiizal  for  mereasing blosd  wsluee,
supponing feal developmen, and replenishing
fluid loss (Dewi et al, 20235 Folse ocid supjsorts
prythropoiesis  and DA synthesic,  while

deticencies i exsenieal

vitamin B12 plays a mk 0 oee-carbom
metabalism and enmbryo development. Yitumm
Coaids mothe absoopion of non-lbemc oo,
Defickencics  in these  micronutrients  ¢an
inercase the risk of pregnancy comglicanon
wl woarsen hemoglobin levels i pregnin

wamen {Gemand o al. 2006 Meijn &
Bezebergn, 201 7; Maviyank etal.. Z022: Shukla
i il 2028

Varkws  inberventions, such  as  the
provision | af  Mulple  Mimoutrien
Supplemenis  (MMS)  amd  Supplementary
Feeding., have been  implemented.  The
Indemesian govenmmeent has implemented the
MMSE program in several provinoes, ichuding
Wt Java Howgver, ite coverRge rombins
fimited, andd  apemiz  mies  remain high
{ Kemvenkes B, 2023). In West fova, the aty of
Depok & among the areac with o high
provalence of anemier among prognant women.,
ranking severih | Dinas Keschatzn lawn Bars,
ZOZ3)

Research on the relatioeship hetaden
mitake  fram  food  omd
supplements and hemoglabin levels m pregnani
wamen 15 stell mied.

Oijective(s): The study &ims w00 analyae
the relationshap betworn micronwirsent incake
unil hemopinkin levels im'egnam THHTIENL,

mErmeukrient

METHODS

Srrvely Tevin

This stucly usecd a guantitatrve design with
i erogs-setionl approach

Sortimgy

This smdy was conducted at thres
cammunity health centers m Depok Ciby, Wesi
Java, from Apeil 1o May 2035,

Revearch S.l.lb.iwl'

A tatal of W7 responderds were selecwed
using  accidenizl ampling bl on e
fallowing Inelueion and cxclasson critena, The
mclision critera wene pregnant samen b the
sceondd afEY third wimesiers whe meoived
Multiple Adicronurient Supplemem (MMS]
tohlets aml hal umdergene laborory s,
Exclusion crilecin were premmant women wha
bk cluonie discases amdior blood diseases.

The sanap k ae wis calculased weing the
samnphe elze Formuwda of e papalation sze =
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unknown,  based on Lemeshow's  twi-
Fu'ng:w-m t-tbest Formula,

Sty

Ihe rescarch wstruments consssied of o
guestisimaine on respondeni chamcerisics ond
micronuirierd intmke, utilizing the Minmmum
Di Diversity for Women {MDD-W}
met with the 24-hour Dictary Recall w
gasees iron, folie seid, vickmn B o vitaenin
C intake, The MDD-W irsnamen has hesn
tested For valudity nnd refiahility by Syahrades:
et al. 133 A comelation coefficiern of © =
0.36]  wnd Cronbach’s  Alpha T4,
indicating that ihe instrument is valid and
reliable. Hemoglohin levels wene ohiaived from

secapdury clata, mamelv the laves Bboramory tesi
recomds in the Healith Center medhcal reconds,

Datr el

Data  apalyzis was  performed  using
ului\t angl  bivariae anabvsiz by dhe
Spearmman Rank test,

Erkioal Cansldermion
Thie mudy ks recevied ethical approval
T the Health Research Exhics Copmmitiee of
Faculty of Health Scences, LM Syamf
Hidayatullah Jlukarta, with ethical approval
Dlﬂlh
Lind LVF IIWEP.D] DEES PG 08 0] 2725,

RESULTS
femographicy of Respordenn
Table 1. Characteristics of Bespomdents aml Hemoglobin Levek of Pregmant Women From Apeil
to May 2025 (M=10T)
Variahde ] b
P 21h-35 viars obd B0
“2band =35 wears oid 15 141
Elememary Schoal k| 14
Funtion High Schowl i3 121
Edneatbom :
Senior High Schoal o B
D plomaCiratiate Sebod 24 e |
Wt Warking 85 794
tham :
piaan i Wodking 17 me
Loy < gnh PO &l 56,10
Family lncome Sledivim: Rpd 00000 — Ryt 094 e 42 193
Hig e =P § dh 00, LKM] i 4.7
Mliltigravida 7 [l
Pariry i
' Primigravido 4l E!
b ol HE
History of Abart
st = Yex 6150
Weeks 1 3-27 (Second Tronsester) 15 327
Crealational A
v EPRcka 2840 | Third Trimester) 7 b7.d
e 1 63 5845
History of Anemia
' Yos 44 q1,1
. Mot Anemia (=11 oudl} 75 Tl
Hem bin Lovels
e Ancenia (=11 gdL) 12 299

Soprees: Prmars Dala of Uestionmies snd Seconday Dpla of The Latest Laboraiony Test Reoorde m Puskests Madical

Rucards, 2005,
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Based on Tuble 1, most respondents wiere
aged 20035 vears (864", had u high schoal
education (A booamd wene e ved
(T%% DBoased om Fomily  icome, s
regpoendents wene i the low-income category,
b < Rp A 000 per msondh (36.1%) Froman
ohsigtric  perspectve,  the  majerity  of
respondents wen: muoltigravidn (62.6%), hxd no
histary of ahostion (B5.00%), and were m phe

third  trimester  of  pregoancy  (67.3%),
Additionally, most respendents had ne history
Ol dasimnn (35, g

Mearly cne-third of pregnant womsen in
this study had ancmia, namsly 32 respondents
(2% %% with benwglobin fevels <11 p/dL.
Beanwinle, the muportly of respondents, 75
peeqle { 70,1240, had nommal hemoglohin leveds
(=11 gdLpor did not lave anemia,

Tabibe 1, Frequeney Pstributlom of Mironstrient Intake (%=107)

:I:FI:::HIII'IHLII " tatake i i i

poREeg R ® ik
Felic Acid Intake ?Eﬁ;f:;ﬁﬁ:‘::m} ;| ;_-;::
Viemin Biziamke et (T o
Vi Clatake i e Sohiof RDA) o s
i et e A0 =T

Sounces Primary Dala of Qasdomares, X005

TEYwhle 1 showed that the mosi
vegpondents  fmve an adequete  Inake  of
mcranuirierds, with 81.3% of respondents
meeting or exceexling the Sutrient Adequacy
Bote (MARD of 809 or mere, Converschy,
18.7% of respapderts fall mio the colegory of
TOLRET ol ie il |1.'|]|.'r_-.|||.':|- INAR - B

lrom and vitamin B2 istake were the
it adequatety fuliilbad, with BT respondents
(8135 classified as sdequate and only 24
respondents {12 7T%) clussihed as madequais.
For folic acid, "6 respondents {71%0 met the
acequacy requirement, while 31 respondents
[ 20 were A0 inadeguas,

Unlikz othver micoonatrients, vitamin C
phowied the fewesd mtake proportion with 38
respondents {54 2% having adeguate intnke of
Bl of the RIDA and 49 respomdents (45.8%)
haveng  msufficient ivake. This shows thal
vitmin U = the micromutrient with the lowes
adqusey rate among the olher mgeosmrets
shucliel

Correlstion Anshsis between Micronetrient
Iatake and Hemaplobin Levels in Pregnani
Wamen

The shudy's nesulis indicate o significani
and posEtive corefation botween mecrooutriem
mtake and hemoglobin bevels in pregnant
s, The wapoiity of respuondents wiio diwl
i Mperience  aneimnin had  adequate
mecromitrient  iake SRR of  the
Recommended Daily Allowance), totaling 74
mdi ok (69.2%). In contrst, only cne
mdividunl {0,%%} did oot have aremin despiie
hoving BB insufficicnt mictomutricet intiko,
Conuersoly, 13 respondents  (12.0%) bead
anemia despite adequate micronutrient intake,
and |% respondents (17.8%) had aneinia with
maockequate  micronutriert  intnke,  Skafistical
analys= revealed o pvalue of 0000 ared o
carmelation coeffickar of =039, mdicating a
suznificam pesilive mlatomship bebwem low
micreantrient  inwke and low  hemoglobin
fevels,
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Tahle 5, The Rebattonship Beoween Mitronmirkeni Infake and Hemoplobin Levels In Pregnami

Woomen
Ml pnial it Tniake
Adequaty Kurans Total
""‘"E EEIT RIAD (<RI ARG B Pl
N L M L M L
Mol ARk T4 Ll R 1 LR T3 il |
Al 12 12.1 19 178 1 200 i THLS {000
Togal &7 H1.5 ) 187 T 10
o latake
" Amcmi T4 692 1 a0 75 M
Ay 13 12.1 19 17.8 L1 20y [EREY i1 0l
_'I'p_hi L BI.% el 18,7 T an
Fadid Auciad Entuke
Mot Asemia & &1.7 Q 4 7% Ei |
Al 10 2.3 22 2Lh X 20 (LR TN 000
Toal Th 710 x M W7 1
Vitamin B12 Intake
Adeguate Inadegquaie Toiunl
Hemaglnhdn Lovel EF?'-"E RDA} _{*:BU::HI]M - T pvalse
N o M o M h
Mol Asemic T2 &7.3 x 1k 73 |
Ariwis 15 ER] 17 15.9 L P- 231 Ll L
Toeal Lo L P m K7 T i
Vitamin C Intake
Mirl Amemmin 1 495 2 b 75 ™ML
Amoimis 5 4.7 a7 15,2 4 ] 2.1 B -
Togal = 54,2 9 428 T 10
Somree=! Primary Daia ol Qeestionreons snd Secondary Dpin of The Lates Laborpony Test Booords m Pusbesmes Ml
Finondh, 200%
In detail, don mieke has o significan Correlatbon  Analysis berween History of

relatiorsbep with hemaglobin levels (r = (L381;
po= 0000, wih o b sireeeath and g posstive
direeticn. Simiarly, folic ocid intske shows o
glgnificant rebatborsbup {F = 0.363; p = DU
with low strength and o positive direction, For
witmunn B2 iniake, the valaes obtamed were
= WATH and p o= 0000k, ndicacing 3 slgndficim
relatiorsiep  wih bow strength. Vitomin ©
Entake showed The sirangest relationship amony
the four miconairens aoalyzed, with o
corrglatien coefficient of v = B4L1] and a p
value of 0.000, indicnting a positive direction
el moderate strength. Overall,  proznam
swamen with adequae micromierient ineake teod
v hawe betber hemogbolin levels and a lower
risk of ancmia,

HURSE AND HEALTEH: IURNAL KEFERAWATAN, VOL 14, BSUE | JANUARY-FUINE 023

Anemin and Hemoglobin Levels

The elaracierstics aralyaod in thes
shy ineluded matemal sge, education levd,
occwpatbon, family meede, panty, oy of
ahierticn, gestational ape, and history of anemia,
Bused on the 3pearmmmn correlation test results,
il was Fowmd that ofall the chamacterisics wated,
anky the hestory of arenyia showed a statstcalby
significam associaten with hempgloban levels
(p= 005, Meanwhile, other variabies such as
age, education, oceeupation, family  ingome,
parity, history. of abortion, and pestational age
did not shew a siyrsfcani relationship {p =
0.05], so they are nos presented Inthe tahle
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Tablke 4, The roke of Hln-ul' Anemibz and Hemoubobin kevels n pregnant wemen

“History of Ancmia )
Mo Vs Fan

Hiemeghabin Lasel g
n % A% N %
Nod Anermad=1 1 gl w0 12 112 7 701
= ) ] e 0.6 0N
Anemsn (<11 gidLp 0 b 32 199 32 199
Tutal 63 S8S 44 411 107 100

S Prinory Db ol Creishomonses and Secoickay Data ol The Laka Labocaiary Tesd Bocords a0 Fusbirerss. Wedesl

n.u.ums.

The resuls of the onalsis wsing the
Spearmzan comelaEion el shewed a sipnilicant
arkl strong relaticnship between the hestory of
ariil il bemsoglobm levels mosecond g
thhn@lmﬂ:r pregonant wamen. The positive
correlation &l e = 0706 with p = 000 indicates
that the better the heabth history of anemis no
history  of in), the beHer the coment
hemoglobin kvel of the mother, These results
stgpesl that hbstosy of anemila s onc of the
iportant facters associated with hemoglobin
stutus during pregnancy,

S CUSRIN

The resubis of a swdy dovolviong 107
progmnt women showed that the majority of
respondents (B6%) were aged 20-55 years,
which is  the  reprodauctive  age  Eroup
physmingically betber prepared  for pregnancy
arkl  asacciancd  with a fvwer sk of
complicotions, Most respondents bad o high
gechond  education  (62.6%)  meflecting a
secomdary  cdoeatson  level and  potertsally
Eu.lm:ing their  understardimg of  the
imporinnee of nuirition suring pregnancy. &
tedal af T94% of respomdents were not
cmploved, which coull fmpact ther exposure
te  heakh inf-nrrnutal ard  alherencs: 1o
suppbement  comsumption.  Ecencmically, the
magirity of mspondents came from famélies
with an income of less than Hpd D000
(56.1%), which conkd limdt aocess 10 ks
fopd and supplements. Additonally, 6265 of
reapendents werg rubtigravica, whe ae mee
fikely to hawe o higher risk of anemia due w
ingreased vucricional needs and the possibilicy
of decreasesd iron reserves. Most respondents

werg i the  thicd mimester  {B7.3%)%
charstienesd by incnstsed b reguenaneins.
Althcugh 38.9% had no hstory of anemuia,
44 1% did, puming them @t sk of recurren
anemia during pregrany

The Relatopship Baween  Micromurion
Irteekie and Memaglohin Loveds

The moat mothers with adeguan
mbcromutrient  nake (2R of e
RBecommyendsd Doily Allowanss [ROA]} Fed
noemal  hemegloban leveds, accoumtmg  for
G 2% of the tatal Conversely, mothers with
msuffcierd micronuiment ictoke (<807 of the
Recommsembad  Daily  Allowance) are nmwore
fikely 10 expemence aremin (17.8%) Thes
sugpests that sdequabe inmks of micometriznes
plovs a erucial male in supporting hemoglobin
levels dumng premancy. Howewer, there amne
pregugal wormen with abequeste intake whoe sobl
expeficnee  ancmi,  This  suggests  thai
hemoglobin levels ae pot paly mfluenes] by
nubritional intoke bt alse by various other
factors, such as o history of anemin, infections,
adherenee toogapplement conaamption, and pre-
pregpamey nuintional saus | Alomsyak, 2020;
Masthors et al. 2021 Minssl ¢ al, 2021
Swarfaind eral, 2019),

The  Spearman  fedl  mvsled o
sipnificam relatipnship berween micmootriend
miake und hemowlobin levels (p = 00001 r =
03931 characiorized a bow bt positive
comelaten sremgh,. This suggess that e
higher the micronuiment indake, the higher the
hemoglobin kevels tend W be in pregnand
wamen. This finding aligns with the sdy |y
Mulinggi e al. (2023), which identified o
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siﬂiﬁ:unlma.mm[iun between microotrico
intake, incladmg fron, folic acid, and =, und
e npcdder: of sneinka b pregian winm

F'11r ovalysis  hased 1l
micrenumient  type shows  that  cach
micrenuirient bas o specific contribution w
hamoglobin levels, ircludimg:

Iron (Fe) level shows a sigeificant
curnclativn with hemoglobm levels fr={.381,
p=|r.'i][hilln:-n i5 2 key  component of
hemagliohin, aml iz deficiency & the primary
cause of imon deticeency anemia, partcalorky
during pregnancy. oo requiremenis increase
ur.'h the expusion of blood volume wxl fital
groath (Mavivanin etal, 2022} This findang &
guppored by Melivani e al, {20223 wha
reported that an insufficient intoke of o
significuntly coatmbutes o the ocourrence of

anemii in pregnand wom = {L.025).
Fole ool level s 1 postinve
cormelation (=363,  peO0didy with

henaoglobin levels c sedd e important m
DA synihesis amd enythrocyte formaiion. D
deflickency can couse megaboblasiic anamin
{Akbrmad & Listivanngsih, 20215 The reswlb
ol Tarigan e al {2gg]) suppos this Mesling by
sluting  that fobe acid  deficiency  during
preErancy 18 closedy assoclansd with a decrease
i hemogloban levede {p ﬂ.alﬁ.

Venmm B2 s alsa  postinely
usencinied with hemoglobm levels (F3R7:
p= 00, Yetwmm B2 phiys s e m
ervthropoless and cell division, Ia deticiency
can cause mecrocytic aremin (Meijp &
Ruzeherga, 2017). This sty aligrs with the
resesrch by Sembiring et al. {2020) which slsa
demonstrated 3 siznifican association between
witamin B2 Iniake s enmopiohin kvl with

a prvalie of 0.000].
Viamm L shows the  steonpest
cormelation  gmpong  the foor mic irients

{r={bAZ | p=0.000), with amodarate comelation
strenpth, Although nat derecily involved m
bersog lobin fommation, vicmin © enlances te
abzamticn ¢f noa-heme ron fiom plant sourees
(Wosdvantl et al, 20221 Heseareh by Suimian of
od, (022} demersiniied chat adegueate vitumin

4
C imake significantly enbanogs iren absomiion
elficiency (p = 0.0}

Civierall, micronurient adequacy his been
slown o play o cmacial rede in preventing
angmia i pregnant womeni, although A i med
the soke fuctor thae affects hemoplobin evels,

Physsalogcally, 1heose four
micronutrients. ploy a . cocinl bk in the
ervibroporcs pmna?‘m is rogquered  for
hemoglobin synthess Folie sewd and witamin
BiZ su erythrocyte  division  ard
muturntion, while vimmin O enhances irom
ahearptiom. A deficiency W one or o
combination o these micronwtreents con besd o
vanous foms of  anene, uu:lu.d ircm
dificsency ammes and megaloblastc anamss.

Althaugh the relationship frund was in
the kv to madernte sirengibh category, the
cesulls were still siatistically and clincally
significam. Ths & that adeguate
mbcronutrions miake 9 sne faetor contriburing
o the incidenee of anemin during preginney,
alihnogh it & nod the anly facins. Other Guetoms,
such as a history of anemin. miection. and
complinnes with supplement consumpizen, also
pliy i liponsn mobe

Thus, cfforts o improve homoglabn
berviels b poepngant wosrsen ehauld st b Himised
o iren supplemeamation alons bo should
milude commpre bensae nutrebonal
miarventians that adilress the adequacy of other
mecromitnients, nclading ole =, vitamm
BIZ, and silsmin O Cootinugous mitrton
-adiu-n and rezular monforing of nuiem)
swtug are ey fo preventing anemin o
supporting & healthy pregmancy

Hetariomsbip  bevween  Charpolerisnies  af
Rewpandears  (Hikery  of  Anesic) e
Hemaplobia L evels

From sintistical annfysis, only o histony of
ancmua showed a significant relationship with
hemoglobm levels (p = 00 ¢ = 0,706 This
slrong correlabon bulicates that isdiers with a
history of anemsa bhave a higher nsk of
cxpenienckng aneimia agaln, This Bnding alges
with the resulis ol Safim e o {20217 uod
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Wirmwan & MNurrika GO23% whe reportad that
pre-pregnancy. anemia bends. i persist inko
pregaaney and can hurt the chikl

Other foctors sach a3 age, edocation,
CRCUPATIaN, oo, panty, history of aboitish,
il gestational age disd not show a significam
relatorsbep with hemoglobm levels {p=0.05),
Hawever, prqmlngic.d chonpes  during
pregmancy, such as bemadibution, cn cause o
degresse in hemoglobin lvels without ol ical
unemin (A5 el al., 200N,

These results highlight the mpontance
of screening for anemia earky in pregnancy,
providing coucation, aunal
adminisiering  appropresie  supplementation,
parscularly e modbers with 8 history of
g, W prevent ancme that o compromise
the bizalth of barth the moiher nned fisbus.

iz

COMNULUSIEY

This smdy reveals o shenaficamt and
pesitive  cormelation  between  micromutrient
inmke (mwon, folic ackl, wvidamm BI1Z, and
vitamin C) amd hemoglobm kevels in pregnim
women attending community health centers m
Dok Cay, with the sirongest relcionslisg
observed  for vitamnn O The  average
fernmriert  vtake  of  responderis W
Q2. 22% of the recommended daily allowanes;
howrever, deficiencies in falie ooid and vitzmm
'\l."'l'E wtill cheerved. Additionally, a higory nf
ancmiawas the onby chametenstee seznificamlby
gasceiated  with hemoglobin  fevels, Thess
Tindings emphaosize the inponance of ensuring
adeguate  microrutrient  intake ond  repular
rnmi.h'u'ﬂi' hemeglohin bavels, particnlurdy
for pregnant women with o history of anania,
as well 25 the need for education and suppon
Sy Baenily and bealtheane prosidess & prever
arrmin GUEIHE peepiarsy,

SUGGESTIONS

Murses need too incresse their promotove
arkl  preventive  reles through  nutritiea
cducation  ond  smetnk  scrcenmg  frisen
precapception, Funber reeearch 5]
recomimended wsing Foogiidingl desipns o

multivariase analvsss o contrel fr confoeanding
wanahles,
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