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Introduction

Deficiercy of Vilamin A is commorly found
pregnant women, chidren, and postpartum motners. It
affects 19 million pregnant women and an estimated of
1000 pregrant women ends up n dealr, aiso there are
complications for children born around the world every
day 1] Vilamn A status = mosl nrewborns, scludng
margnai status [2], (3], [4]. [5] and the baoy s chance of
experie®Phq Vitamin A deficiency is increasing as their
motrer nave an racecuate rlake of Vitarmn A. Such
condition in babies may be overcome by providing
breast mdk which contans an adeguate concentration
of retnol that nfluenced by nutriional status and nlake
of the mother (3. To increase retinol in breast rfEf,
supoiemeniator of VitaTer A to ~ursmg mother has
been proposed as an alternative sirategy to increase
Viamn A's intake for preastfed mnfants exclusvely untd
Ine age ab montns {6].

In 2011. the Word Health Organization ssued

recenl recommencaton tnal suppiementaton of nigh
doses of Vitamin A to postpartum mothers shorfly after
Ggive abrtn was nol needec anymore duc lo 4s nsignificant

effect both on morbidity and mortality of mothers and
napes aged 06 montns '17 [me WHO aiso cxpects
the guidelines that study of tne efiects of mgn aoses of
ta & supplementaton (200000 SI) at 67 week after
motner gives a outn snould be done in tne future as an
altemative to supplementation shortly after delivery.

Tre WHO, = [he latest recommendatons
related to supplementation of Vitamin A. recommends
t~at postoartium Totrers snould be ercouraged (o obtam
adequate and balanced nutnition [1]. Consumption
of frts ard vegelables, csoecally trose confamng
Vitarmin A can also be one allernative lo meet the needs
of Vitamin A in postoartum mothers. Unfortunately.
resulls of baseline mealth resecarcn 2013 snow that
around 93.5% of people aged 210 years old are lack in
consumeng frusts and vegetabies [7] Therefore. i needs
communication, information, and education efforts to
ncrease consumption of food sources of Vitamn A
which come from fruits and vegetabies, especially dunng
pregnancy and when mothers are breastfeeding as well

In  some cevel@g countres,  food
consumption is usually more monotonous and generally
basec on cereals and legumes which are usually 'ow =
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Vitamn A. To overcome tmis situation, food fortification
is done to increase daily intake of Vitamin A 18 One
lype of food considered to be guite volental and meet
the requirements for fortification is cooking oil. Results
of stucy »m Taskmalaya anc Ciames distrcls show that
fortified cooking oil witn 45 Sl retinoiig nas iggeased
retino! levels of breastfeeding mothers from 20.5 ug/
dl al baselne to 32.5 ugidl al end e (9] Trss stucy
investigated the effects of giving two forrns of Vitamin A
supplementatior  x 200 000 Sl dose and 1 x 200 000
S| dose), giving lorticaton of Vilarmun A i Cooring O,
a~ct nutritional education on breast milk retinal levels

Materials and Methods

Study design and site

Tne researcn used a quasi-expenment design
This research was carried out in seven public health
cenler {Puskesmas) = Gowa distncl, Soutr Sulawes
Province, Indonesia from June 2017 to March 2018.

Sample

Supjects in nis study were poslpartum mothers
in working area of Gowa District's Public Health Center
selected based on crtera: (1) gving bt normally
and at exact month, (2) normal birth weight, and (3)
maximum 3 ' party. The menenum numrber of subjecls
needed for tis study was calculaled using mean
different hypothesis test formula with 80% test strength
and 5% sigficance. an average stancarc devaabior
of breast milk retinol levels is 10 ug/dl and an average
difference of breast midk retmol levels s 7 2 ugidh Based
on caicuiation resulls, a mewmum number of supjects
for each freatment group is 24 people. There were four
treatment groups, which mean! Ine meemum number of
subjects in this study was 96 people. At the beginning
of tre study. as mucr as 160 subjecls were mel the
critena, put at tne end only 129 of posipartum molners
could be analyzed. while the rest of the subiects were
¢rop oul because Iney moved to another area (lwo
people) or they did not have breast milk in the 2™ and
3" collected of the samole (29 oeople)

Intervention

There were four treatment groups in this study
they were Group A wno receved 2 ladiets of Vitamn
A 200 000 S| dose, Group B received 1 tablet of
Vitaman A 200 000 Sl cose. Group C recewved Vidamn A
fortificalion in cooking oil, and Group D educated about
nutrition and health.

Group A was gwven two tabiets of Vitamn A
200 000 S| dose which consumed in 2 steps. The first

Public Heath Epdemiciagy

lablet was given nignl after tne mother gave a Giin, and
the caonnd tablel was oiver minimum 24 & after the first
lanlet. Breast mdk sample was taken before consummg
the first tablet of Vitamin A.

Mcanwnic, Groun B was gwven 1 tablet
of Vitamin A 200 000 S| dose on the 6" month after
the motrer gave a brth whch was admensiratec Dy
enumeralor wnen tney visited the moiner s nouse. Yet,
interviewing and collecting the first breast mitk sample
was done on cay-3 after gave a brtn.

As for Group C. they were given cooking oil
fortfed win Viame A for 3 monirs after gave a brin.
Distribution was done along with collected baseline
cala. Subiecls were gven 1 1 of cookeng od every week
o consume for 12 weeks {3 montns). The ol was a
branded manufacturer oil that has heen fortified with 62
Sl of relind paimadate.

Finally. it was Group D which was educated for
5 trmes that daeded o two stages. Festy was cwviced
into two sessions when the subjects were pregnant,
sccondly was a momert when the subects gave a
oirtn {especially postpartum) for 3 tmes. Educating
pregnant mothers was done in a groun (15 pregnant
mothers maximum) usng pockel Dook and powoer
point that has been arranged by researcher team for
about 30-60 mn. Ecucatng postoartum motrers was
done by wisiling the subjecls nouses and using ieafiet
containing information about Vitamin A consumption
durng postoartum momenl and now vital s exclusive
breast milk for infants. The first visiting was done in
day-3 afler the subject gave a nrth {along wir step 1
of collecting oreasl midk sampie), Ine second was given
in week 2—4 and the third was in week 5-6 after gave
orir. Eacn stages ook for anout 10-15 men.focusing on
food sources of Vitamin A, consuming Vitamin A during
aregrarcy anc breaslfcecing s essental. 'moacl of
Vidlamin A deficiency, now lo preastfeeding nfani, and
how to keep healthiness after bring forth

Data collection

Data of subjects’ charactenstics were
age of mother party ecucation. ard employment
while cnaraclenstics of pames born were coflecled
in this study using structured questionnaire. Food
corsumplion s data collecied wore nuilnton daly nlake
(protein, fat, Vitamin A, zinc, and iron) by 2 x 24 h recall
Tethod {reoreserts work day and off day). This method
was done before miervention (afler gave oirln) and
after intervention. Anthropometry measurement done in
tns study  /as bocy weignt and neight of postoartum
mothers. Body weight was measured by using digital
scaie wir (.1 kg accuracy, while Sody ~oert Teasurec
using microtoise witn 0.1 cm accuracy.

Brecast mik samole of postoartum mothers
collectec 3 bmes, which were. After ortn (oefore
intervention). a month after birth (during intervention).
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and 3 months after birth (after intervention). The breast
was cleaned frst using a wel cloth before oreast mik
was taken as a sample. Breast milk was not taken from
t=e oreast that stil futl. but from 1me ore trat has not beer
toucned by tne infant for at ieast 30 min. The sample
was taken only al the time between 0¢.00 and 12.00 2 m
usmg manual pump as much as 3 and 5mi [10]. Il then
placed in a vial tube and wrapped up with aluminum
foil before labeled with respondents code and dale
of taken. The lube was slored in refnigerator at 20°C.
Levels of retinol in breast mitk was analyzed using
mgh performance liguic chromalography metnod (1]
This was done in Laboratory of Gizi Terpadu Badan
Peneistian can Pengembangan Keseratar m Bogor

Data analysis

Data were processed and analyzed using
SPSS program for wmdows Subject craracterstics
analyzed using Kruskal-Wallis to know differences
r {ne oroporton of subecl craractesshics between
fipups A, B, C, and D. Antnropomelry resuits
were used to calculate body mass index (BMI) of
oreasifecding motners using trus formula: Body weignt
(in kg) divided with body height scuare (in m). This
BMI resull refiected nutrtional status of Helist feeding
motners. Category of BMI was wasting (<18.5 kgim’),
normal {18.5-24 9 kg/m®). overweight (25-26 9 kg/m®).
anc obese (227 kgimy').

Nutrient intake and levels of adeguacy of
tne sutjects rutntoral imtake from the results of 2 x
24 h recall processed using Table of Indonesian Food
Composition of 2017. The resulls then compared lo
recommended dietary allowances (RDA) of 2013.
Normality test was done to ensure the normality of
dala dislrbuton. Some numerncal dala such as levels
of nutritional RDA and levels of retinol in breast milk
aralyzed usng Aralyss of varance {ANOVA) to
wenlify lhe average differences of vanabies A, B, C,
and D. ANOVA test results continued with Duncan test
To wentfy average cfferences of leveis of adeguate
intake of nutrients before and after intervention, paired
samoie 1 test used = Inss sludy. To acjust confouncer
vanable to the amounl of difference of retinol ievels in
breast milk after imlervention. for inslance {1) retino!
levels of oreast milk nefore imtervention, {2)retnol levels
during intervention, and (3) adequate levels of intake of
prolen, fal. Vitamen A, zinc. and ron, rescarchers was
using ANCOVA test.

Results

The Kruskai—Walks resuits on Taowe | snow
that there were no significant differences of subiect's
craraclierslics @ each treatment group {p > 005)

Subiects aged 26-35 years old was higher in proportion
{56.6%) comparcd lo trose aged 20-25 years old
(43.4%). As for levels of education, subjects graduated
from rgh school as mwch as 403%. ard Tost of
tne postpartum motners i this sludy did not work
frousewives) (93 8%). |n parity level 76% subiccts
were 0 {he multpara category (pardy 22). Resulls of
BMI measurements show that normal nutritional status
of postoarlum motrers centified as much as 60.5%:,
thus 1s dominating compared lo wasling, overweignl,
ard obesity

Table 1. Distribution of subject in group based on characteristics
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Table 2 srows the average levels of adeguate
intake of after and before interventions. Before
nterventon dlustrates trat almosl ail of ~utrhonat
intake of subjects between ftreatment groups were
different {p < 0.05). exceot for zinc mtake (p > 0.05)
Tre nutrients ntake expenenced cownward frends in
all intervention groups unless for Vitamin A in Group C
WOICT STOWS an ncrease.

Table 2: Adequacy level of nutrients intake of subjects based
on groups before and after intervention

Mo enls et Groups of eleveriion v
A [} [ D
oot
After 0.001"
L i 1
- 2t
v g
Veiar= Addg Bafore 3 2004
f 2 Ep. 1 =
J i '
Zne (%) Before 1281014 40, I0510.18°  37,12018° LA
Ao 226204

A2 25.2:0.44" 288:048 00000
P | M o
Al U1
o o

The subjects’ average retinol leve! before
treatment was 52 15 agidl and tre mignest score was
found in D group as much as 61.25 ug/dl (Table 3).
ANOVA test rosulls show no significant differences al
the tme before, dunng, and after interventions, simiar
case happened for differences of average retinol levels
of nreast mek between mterventon grouns {0 > 0.05)
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Table 3. Breast milk retinol levels of subjects based on group
before, during. and after 3 months intervention

[T 1R o,
Retnol (pged) A [
Mean ¢ S0

Alle 3432: 034 32242028
[ s nn (LR L R R oL
E ] L

BN iy~ eyl

SNt o

A sigrificant recucmg o retinol levels of breast muik
was also found after intervention in A and D groups
{D < 0.05). butl tres was nol founc m B anc C groups
(p > 0.05). Figure 1 snows tnat subjecl with normai
cateqory (>30 ug/d!) of breast milk retinol leve!s before
~lervention was ngrer cather tran low category {found
in all intervention groups).
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retnol levels before, duning. and after 3 months of miterventions

Discussion

In this study, t was found that there were
no dfferences of breast mik relinol fovels between
mtervention groups al Ine time before, dunng, and after
intervention. Moreover. it also known that subjects given
fortfied cooking od has nigrer relind levels rather than
other groups after intervention. This is similar to a study
conducted My Sandiaa ef al who found that gvng
cooking oil al baseline became 32.5 ug/di at end ine 9]

ANOVA resulls show no significant differences
of retmol levels of preasl mex at the tme before
(0 month). during (1 month). and after (3 months)
~erverbons, s simidar to tne efference (decreasing)
between intervention groups (p > 0.05). It means
trat mtervertion such as ngr dosage of Vilam A
suppiementation {2 capsules and 1 capsuie), fortfiec
cooking oil. or nutritional educatio®hs similar effect
or breast mdk rebnol levels. Ofher studkes by Bezerra
et al. [12) and Tomiya et al. [13) show that consumption
of 2 capsules anc 1 caosulc of Vitamer A dic not rave
a differences on retinol levels between groups for
1 month and 4 months of interventions

Public Health E pdemiclogy

Tneoretically, relinoi ievels n breasl milk will
decrease as the infant is growing {14). This study shows
a cecreasng average levels of breast mdk retmol = all
intervention groups, whether 1 month or 3 months after
Totrer s gave drth. Nevertneless, tne ievels were stil
categonzed as normai (>30 ugidi). Wnen they were
analyzed based on the grouos (intragroun), a significant
cecrease of retnol ievels are shown at Ine trme before,
during, and after interventions in A and D groups (p <
0.05) {Taole 3} It docs ot centifed = B and C Groups
{(p > 0.05). Trus mignt nappen in Group B due to lhe
supplementation of Vitamin A was dore in 6" week
after gave ortn or oecause of tre average »take of
nutrition before treatment was better than after that.
Different resuits were obtamed by Tomvya et ai [13]
wnere tney found a significant decrease of retinol levels
of breast milk at the end of their treatment targeting
postoartum motners giver 1 capsule of Vtame A (o
< 0.05). Different time of consuming Vitamin A by the
subject car be the reason of the results Tre study of
Tomwya et al. 2015 [13] given the subjects 1 capsule of
Vitamin A at 6" week after gave hirth -

Furthermore, ths study aiso found that there
was no significant decrease of breast milk retinol levels
rn C groun {fortfied cooking od groun). Tres mueghd
be due to intervention of cooking oil every week that
affected mlake of Viam= A of mothers. Sandiaja of al.
found fortified cooking ol witn Vitamm A could ncrease
retinol levels of mothers’ breast milk who breastfeed
saoes aged 6-12 montns (91

Decreasing of retinol levels of breast milk
experenced by A groun when significance 3 months
El@@r gave brtn. It indicates thal supplementation
of Viamin A did rot affect breast mi% relingl levels.
Treorelcalty, 4 mughnt nappen because when mothers
gave birth, it can trigger acute response that can
nerease C-protem reactve levels, This s befieved that
it affects melabohsm and transportation of Vitamin A in
our body. so thal corsumption of high dose of Vitamin
A after gave nrth mignl nol affect Vitarmn A levels of
breast milk [13].

Tre examraton of oreast mdk retinol levels on
the 1" month after delivery (during intervélion) shows
tral trere mas been a decrease n the proportion of
mothers with normal categones of breast milk retinol.
The fargest decrease occurred in groun D faround 40%).
Twis decire was probably due 1o the mierventi in Ihe
form of education that did not directly affect levels of
retmol = Dreast melk. It s conltrast to olrer mlervertions,
educational effect given to the subject requires time to
he able to change the habil of consuming food sources
of lam= Awricn s expected to affect 1ne retnol levels
of breast milk.

Al I~ end of = can be seen trat I+
proportion of breast milk retinol levels in the normal
calegory nas cecreased {this occurred = ail freatment
groups). Tne nighest percentage of subjects with normai
breastfeeding retinol category was found in Group C
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while the lowest m Group A. However, lie Kiusade—
‘Walis test results showed mo sionificart diference n
i~ proporbon of subjects win normal oreasticeding
categories between the lreatment groups before, during,
and after mtervertion {p > 0.05). Overadl. 1t can be seen
in Picture 1 tnal apbout 1 in 2 pbreastfeeding motners
experience vitamirffMdeficiency problems (breast milk
retnol <30 ag/dl). Basec on the WHO. the probiem: of
Vitamin A deficiency in breastfeeding mothers in this
study area s mcluded n the severe calegory of public
neaitn problems because the percentage is more than
25% 115)

Conclusions

It can be concluded that the intervention
giver tre subect racd tne same effecl on retno
levels in breast milk. In this study, it was found that the
acmensstralon of cooxng of fortified with 62 S vitamen A
and supplegggntation with 1 capsule of vitarmin A tended
to reduce the nmondion of mothers with low reting!
levels compared to s - witn 2 capsules of
vitamin A and nutrition education.
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