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Background

The results of Basic Health Research
{Riskesdas) on 2078 srow that tre prevaierce of
cnidren under five suffering mainutntion m Soutn
Sulawesi is still high compared the national figure
and WHO targel. Tre ~umoer of toddlers who arc
underweight i1s 23%, wasting 10%. and stunting
356% 1) Ever t~ougr 1 ras cecreased compared to
Riskesdas in 2013, the prevaience s still nigher than
the national figure (30.8%) 12] and placing this province
~ 6 postor al I~¢ natora slage

Stunting problem among children under five in
cevelopng courtres s caused by two ormmary aspeclts.
namely consumption deficiency of zinc (Zn) food
sources and the oresence of mfectous ciscases (31
Based on tne resuits of the study on micronutrient in
Indonesia in 2007. it shows that the Zn consumption
of crddren under five s stll very muscrabic. which
is below 30% Recommended Dietary Allowance
{RDA) [4]. Tre low rlake of mucronutnents. parlculary
Zn, contnbutes to tne mign prevaience of stunting [b].

Children with a deficercy of Zn nlake nave a nsk of
stunting by 9. 948mes compared to chlldren wﬂh norrnal
ntake 6] The cFots lo t L
of children under five can be carned out by provldmg
supplementary | {Parenl Maragemert Tramng
{PMT]) and dehvenng ecucation to parents. Several
studies have shown that PMT intervention in the form
of sracks substituted for fis~ can mprove rutntoral
status in children under five. Rizki (2015) reports that
PMT = tre form of oscuits and Temoce four cake for 30
cays can increase body weignt and nheignl of children
under five [71. Children under five with undemutrition
anc severe mainuttton wno consumed catfse biscuds
for 88 days expenenced an increase in their nutritiEhal
status lo good ~ulntor as much as 47% 8. PMT |

©OCa SNAcAs ennchies with nulnents wiln saewfisn fioui
has ban~ chaum i

inmranen tha 7 ararn of hainkt

3 the age of stunbing cic st fwe 91

Previously complementary food as local
snacks from Soutn Sulawes: mas beer formulated w2
has been substituted for snakehead fish flour. The
result of the study showed thal fish fliour substitution in
oiscuils could increase proten of biscuits [10]. Tne iocal
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snacks thal are enniched with snakenead fisn fiour aiso
contain high enough nutrients. Each portion of local
snacks contams an average of 165 kcai of energy, 4 g
of protein, 9.1 mg ofiron, and 4.4 mg of Zn [11] and has
a relatvely good acceplandity vatue 112,

Intervention by providing complementary
food m tre form of snack sometmes meffectve m
ncreasing the nutntoral status of obects, oecause
nutritional status depend on many factors and one of
trat faclors s ~take [13] Tre comolementary food
in the form of snacks and supplements only serves
fo mcrease the wnlake of rutrents from the mam
meal cvery day. Children uncer five wno are stunting
generally have parents with a level of education and
<nowledge cf | utrtion and neaitr s stil low (3] For trat
reason, the efforts to improve the nutntionai status of
stunting Tdren regure an ecucational aporoach to
ncrease nutntional knowledge and changing unneaithy
behavior Nutritional counseling is one of the methods
.Ui'io" cducation trat useful in ncreasing nutritional
knowledge, attiludes, and practices of mothers in
feeding and nutrtional mtake chidren 14} Nutntional
counscing s conductec tnrougn diecl (face lo face)
between counselor and client so that both parties have
fo provide soccal trme Communication belween dcople
in the current era of information technology does not
rave 1o be face to face

The accessibility of communication lools, such
as mobile phones {Hew'ett Packard) and android, 's
an mportant resource lo strengtnen famdy nutntion
knowledge. Practically every family in urban areas has
a cell phone or androd. so | needs 1o be utdized as a
medwum for conducting nutnitional counseiing between
employces and clients. Virtual nutrition counseling
s regarded fo be more efficent. wrnere empioyees
do not ask to come to visit targets/clients, mothers of
loddlers do nol need to visi empoyees Emoloyees
as counselors and motners of children under five as
clientsitargets can provide counseling without being
resincled by space and bme. Based on inese problems,
the research has been carried out to determine the
cffectveress of providing local snacks as a subshiute
of snakenead fisn fiour and nutntion counseiing virtuaily
on the growth of sturting children under five

Methods

Research design

Ths study used a randomezec pretest-postiest
controlled trial design (filtering) of families with stunting
cmldren under five using arlhropomelnc methods. n
particular, index of neignt according o age (HAZ-2 SD).
Samoles of children under five who fulfill the crileria
were carmed out win the mital measurement {prelest)
of height, weight, nutritional intake, and nutritional

Pediatrics

knowledge. The sampies are separaled inlo lwo groups
using a simple random method. The firsl group perceived
the mtervention of local snacks to substiule snakencad
fish flour (PMT-Tibus) and virtual nutrition counseling.
Tre second groun was gver 'ocal snacks only {withoul
nuintional counseiing). Giving PMT-Tibus to criidren
under five and Virtual Nutrition Counseling to mothers of

icren uncer five are carmec out every cay for 1 month.
At the end of the intervention, nutntional knowledge,
wesghl. anc height were measured agan. Counscling
done by virluaily using WhnatsApp (WA) appilication.
The subiect of this study are ioined in whatssApD grouo
trat rave been arrangec by rescarcrers, From tris WA
group, researchers give nu tritional counseling topics
such as ~wtrtion arc crid care ssucs. esoccally
regarding child feeding. Al respondents (motners of
chidren under five) who were objecled for nulritional
counseung were mviled lo the WA group that was
formed previously. The counselor is a nutritionist with
a bacncior degree m cwltton, with the resoonsilily
of providing nutrtionai counseliing every day m the 1
ard 2™ weeks and 3 times a week @ the 37 and 47
weess. |n acciton lo providing nulritional courseing.
nutritional information and child feeding are also carried
out I~rough the WA group

Sampling technique

The sample of this study was mothers who had
crdgren under five wno were stunted witn the folowng
criteria: Age of the children under 5 years 12-59 months,
nol suffermg from secvere mainutnton {marasmus.
kwasniorkor, or both), not suffenng from acute or chronic
afectous discases. mothers of chidren under five have
a cell pronefandrod and durmg miervention, objected
was in the location of research. The sample size was
calculaled using formula [15] mlo standard deviaton {SD)
of 0.5 cm height and 0.49 cm range of height between
mtervertion and control [16] Based on the estimaton . the
total sampic size was 22 people per group. We assume
into account the dropout and other factors around 10%:
tre meremum sample size for cach group § 25 people.

Data collection methods

The data collected included data on nutrition
krowledge, rulntion =lake. ard growth. Nulntion
knowledge of mothers was collected through interviews
using a gueslionnawe contameng chdcd nutnbion care
Consumption was measured using a 24 n (1 day)
recall. Growth assessment is carried out through
artrropometnc rdicators. fegnl. and bocdy wegnt
Bodyweight was measured using a digital weighing
scale win a scaie of 0.1 xg. Measuremert of negnt
using microloice. The correcl way to stand and ine
measuring instrument that fits the body frame are some
{rangs 1hal need 1o be consicered m measunng heghl.
Children who can stand upright are generally measured
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using a Microtoise {stature meter). Age of the cnig is
determined based on the date of hirth which is asked
from parerts or recorded from the Famdy Carc

Processing and data analysis

Tre data t~at nave beer collecled were entered
inlo a processing application program for slatisticai
analysis Data analysis with univariate and bivariate
Unwarcate such as sex. age and -utrboral olake.
Bivariate such as maternal nutritional knowledge and
body woighl and megnl changes. Univarate aralys:s
was carned out Dy assessing mean ancd SD of the
vanables of nutrition knowledge. nutrient intake. body
wegrl. and neghliengtn. Bivarale aralyss was usec
to assess changes in nutrition knowledge of mothers
a~d growln of cnidren urnder fve petweer before
and after intervention in two groups. These changes
were assessed bas¥™ on the difference of mean each
varable belween sefore and afles tre wmiervention
using the “paired two-sample t-test.” To measure the
differerces m cranges varadbles belweer treatment
groups was use “two-sampie free t-lesl.”

Ethical clearance

Trisresearcr pased on elrical recommencaton
approval from Heaith Research Ethics Committee
({KEPK) Makassar Healln Polytechnic, Number: 1126¢
KEPK-PTKMKS /X/ 2019

Results

Characteristic children

Table 1 shows that the sample distribution
accordmg lo sex did rol differ belween lwo groups.
Furthermore, the distribution according to age shows
tral no sigrdficant differerce between grouns.

Table 2. Nutritional intake of children under five before
intervention o

LR
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Tabie 1: Sample distribution of sex dan age

Boy 12 anp 1" e w2
1 - '
12-23 Wonhs ® 240 12 522 U541
24 Yloming " 130 - 217
]
' F
Nutritional intake

Statstcal aralyss of nutment niaxe for cach group
(Table 2) shows the p-value of each type of nutnent > 0.05.
Tris mears that there s no difference with nutrtonal mlake
of creicren under five pefore the mierventon looks quile
the same between groups. both energy and protein intake
Furtmermore. wi Ine rlaxe of vlamns and mnerals. there
1s no difference between the intakes of these nutnents.

Maternal nutritional knowledge

Tre results of statstcal analyss i Tadie 3
indicate that there was an increase in the score of
rutntion xrowlecge of motrers delween before and
after the intervention in group one (p = 0.010). The
same thing did not arse i group lwo. there was no
cifference n nutntion <nowiedge of Totrers pefoe and
after the intervention (p = 0.729).

Table 3. Maternal nutritional knowledge score

G#rug Bafrre AR Sig” \
ezt =g u i SE B T LF i | ST B A |
apied e 1 2 1 < ! 1 [N 1
Y, DM g TEre ard BTE v ¥ 3~ iraepenon] 1w
Child.growth

Tre results of statistical analysis showed thal
there was a significant increase in weight of children
under five betweer before and afler the wiervention
in group one (p=0.001). The heighl of cnildren under
five in both groups exoerienced a significant increase
oetween dglje and after Ine inlervention, both n
group one (p=0.000) and group two (@#% 0.005). The
weighi gasn of crddren under five was tugher n (fjup
one than in group two (p = 0.021). However, there
was ro significant difference between the two groups
{p-0.402).

Table 4. Average changes in body weight and height of children
under five during the intervention

Varaee | Gen B AR S % v~

Ea e [ B R i £z <!
&Ml Voda R 1041 Yl LSS WK

Height jcm) Geoup-1(n=25) BL15:779 85672 ﬁ 0000 182:084 0402
= v erae v gs e gl e e e

E¥eight gain was higherin 1 year and 4 year age
groups. The results of statstcal analysis showed thal
no difference in weignt gain petween ine mtervention
groups according to age groups Changes in height
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Table 5. Average changes in body weight and height of children
under five according to age

v S Niaip
A3 oaE = e

é 0802014

10

were higher 1 year and 2 year age grouos. The analys's
showed thal the cnange m body weight of fifcren n
group-1 was significantly higher in 1 year age group
{p = 0.000) and 2 ycar age group (p = 0.005)

Table 5 shows that there are no different
changes n chiddren s body weighi accordmg to the level
of child mainutntion before the intervention (p = 0.705).
The height gain of the children did not differ between
tne srort and very srort groups {p = 0.053)

Table 6: Average changes in body weight and height of children
under five according to the level of malnutriion

Group Stunting calegory

Body weght change
R LEE
=g <! ot . T

e S

Group-2 Stunted (n=14)

Hegnl change

Discussion

The effect of virtual nutrition counseling
on increasing maternal nutritional knowledge

Nutrition  knowledge of mothers s
mereased, both »n lne group trat percewed the
nutrition counseling intervention and the group
without nutrtion coumselng. The smcrease nutmiion
knowledge of motners in group one who perceived
Virtual Nutrition Counseling was more significant
tran groun lwo wro ¢i¢ nol recewve Vertual Nulriion
Counseling. Submission of messages in the form
of wridmg and mages cdelwvered through the WA
applicaion gels feedback and s reahkzed by tnhe
obiect. This means that nutrition education in
the form of nuinhonal counselng using tre WA
application can increase nutrition knowledge of
mothers, Nulribion counseling s a personal approach
fo mprove nulnlion knowledge thal can be used
to help individuals acquire a better agreement of
tre nutrtonal problems faced and motvate them
towards better behavior change, including about
chdd feeding practices [17]. [18]. Tre resuits of
tnis study can malcn tne role of social media mn
increasing nutritional knowledge and energy intake

Pedialrics

of adoiescents wilh cnronic energy shortages (KEK)
191 The krnow!edge of mothers who perceived
nuintlion ecucation tnrougn the WA appiicalion nas
increased even though they have not been able
to malcn the knowledge of motrers wno are given
direct nutrition educabtion {20]. Tne usage of social
media as a method for nufrition education has not
been adie lo replace the drect nuirtional counseling
method, but the Virtual Nutrition Counseling method
car nelp mcreasc knowledge of nutrtion. especally
for largets and employees wno nave a busy hfe.
The usage of socia! media in transmitting messages
apout nutntion anc neaitr s not bound dy time and
place, can be done anytime and anywhere,

Effects of providing local snacks
accompanied by virtual nutrition counseling on
growth of stunting children under five

In trus stucy. crddren under fve with stunting
have subtance intake nutrition is still miserable,
atrougt some of them come from famdios with quite
good sociocconomic levels. As we know Inal the causes
of stunting are influenced by direct and indirect factors.
Drect factors such as mfector discases and mfake.
Additional nutritional intake through the providing of local
Tus sracks accomoaned oy suppor for mcreased
knowledge of malernai nulntion tnrougn nutriggnal
counseling can virtually increase the growth in body
wemght and heght of stunting cheidren unider five. The
combination of these two types of intervention offers
oetter resulls 1mar f the  tervention s dore partally
According lo Table 4, cianges o Dody wewlil anc
hoickt for oM tenventior group were more rendered
durng the lervention. The weght gam of crdcren
during the intervention in each group was <500 g,
lower than the normal weight gam of chddren aged
1-5 years. Low child weignt gain is a resuit of stunting
itself 121]. In addition. the lack of nutritional intake for
chiddren. especally energy-producng nutrents. s Lhe
cause of the low growth rate of children’s body weight
'22). Tne adeiton of rutrents from local sracks ras not
been able lo fulfil the increasing energy requirement of
children: therefore, the children’s weight growth rate is
stdl low. Tre conlrbuton of Thus comptereniary food
to fEZ# of energy sufficiency is only 14% of the RDA
for chigken jaged -3 years) and 10% {4-6 years)
Tne contnbulion to prolemn acequacy according lo age
reached 13.34% and 10% of the RDA. The contribution
of energy and proter snacks n s study s m ine with
Hapsari (2013) that the energy contribution of snack
foods can only fulfil the cnergy needs of 13.2% and
protem 3.21% [23]. Tiougglpcal snack intervention in
this study can increase the linear growth of children.
The average hewght mcrease of chidren = the
intervention group who perceived Tibus local snack
and nwutrtonal counschng was 182 cr and « Ire
group who perceived acditional food oniy was 1.53 cm.
These findings strengthen the results of previous

334
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sludies that utilize of fisn-processed ingredients and
oroducts can overcome the problem of height growth
disorders n sturlng cridren [9]. The Snakchead fisn
flour has a high potential for micronutrients, particularly
Zn. calcwm, phasororus. and ¥on, whch are very
imporlant to support cruidren s neignt growtn (24). The
ootential content of these micronutrients is what makes
us petter « trus stucy. Tous 'ocal snack trat we formed
in previous research was subjected to formulation and
rec¢evelopment. Tre corcertration of Tous tratl can
pe suostituled inlo snacks in tne previous study only
reached 5% but in our study we were able 1o add
up fo 15% withoul recucng acceptanidity. As a resull.
the Tibus supplementary food contains high levels of
mecronutrnients thal can support cridren's hnear growth
Trne average content of important micronutnents in this
Tibus snack calcium 578 mg. passport 670 mg. iron
17.21 mg. ard Zr 12.6 mg. Calcum content of Tibus
additives can fulfill the requirement of {Efidren aged
1-3 years. and tre Zn content s S 3 tmes the RDA
of cruigren agec -3 years and 2 tames lwe RDA of
children aged 4-6 years.

Cnildren who perceved Tibus local snacks
illustrated height during the intervention. This result is in
c win scveral orevious fndergs such as the provding
of local snacks ennched with shellfish fiour [9). The
rugh levels of micronutrenls conlamed = ths Tibus
supplement are believed 1o be a Ingger for chidren's
growth  Micronutrients. especially Zn have a very
moortant pan n chddren's growtr. Zn suppiemeniation
can increase serum Zn levels, weight growth, and hnear
nerease  premalure rfanls. especally earty n hfe 125).
Tne providing of Zn-enncned food nas been snown to
increase lingar growth thereby reducing the number of
cridrer urder fve wro mave growtn cisorders 26]. 127).
~ Zn is reguired for metabolism
~leracts Tootant
bone growth such as somalomedin, osteocalcin,
testosterome. thyrod 125]. Low growlin
normone formation causes disruplion of inear growlh,
in particular inhibition of increasing length/height 1281
Zr s also an mmportact factor for tre eslanis~mentof a
number of nutnents that hold a role in metabolism and
cnergy £ mess. Zn s known 1o act as an »mportant
funclion .2 5.0.0GCad. ProCEsSsSCs, NGLCag Ct. growls
diffarpntiatinn  and metahnliem and deficriency  of
trese mcronutnents imids crid growt and decreases
resistance to infection, therefore increasing child
mordidity and mortaity [29)
The weignt and heignt gain of the children as
a resull of thes mlervertion was higher than ~ormal
chiidren. The average weighl gan of normal cniddren
aged 12-60 months for boys is 0.18 kg/month and for
gris s 0.19 kgfmontr. The mean height mncrease for
boys was 0.67 cm/month and for girls 0.49 crm/month
{30). Tralis. the growir in body weight and heighl n (s
sludy exceeds tne growtn rate of normal crildren, botn
boys and girls. The increase in child growth. especially

in bone,

wit FOTTIOTES CVOVeS

anC S

in the indicator of heignl, was migner in children aged
1-3 years and was more significant in the group that
recewed Tbus mtervertion and rutnbional counseling.
The providing of additional food can be maximized to
fulfii tre needs of tre body. especially for chidren who
are mainounsned. However, in tris study, we did not
find an cffect of previous levels of malrut™ion on the
outcome of tne intervention. Cranges » body wesght
and height in children who were stunted and severe
sturlec did nol ciffer sigmificartly.

Conclusions

Virtual Nutntion Coursehng can mcrease the
rutnton knowiedge of mothers children about chid
feeding. Combining complementary of Tibus local
snacks and virlual nulnlion counseling can ncrease the
weight and height of stunting children under five of age
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