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ABSTRACT

Background: The quality of complementary feeding (CF) was still low especially in many low to moderate income countries. This study
was intended to examine the quality of CF in children aged 6-23 months in South Batui Subdistrict. M ethod: The method was a cross-
sectional conducted in ten villages in the subdistrict. Study participants were mothers who have 6-23 month children. They were interviewed
for CF practices and characteristic of family, including mother’s education, occupation, and parentsincome using questionnaire. The CF
intakes of children were obtained and analyzed using Nutrisurvey, which then be compared to the Indonesia’s Recommended Dietary
Allowance (RDA). Results: In general, the mothers graduated from junior high school (56.9%), and family income was less than two
million rupiah per month (76.1%). According to CF adequacy, the average macronutrient protein, fat, energy, and carbohydrate intake was
117%, 33%, 64%, and 78% of RDA, respectively. Meanwhile, the average intake of micronutrients was mostly less than 50% of RDA,
including iron, zinc, vitamin A and vitamin E. The number of children who consumed a good quality CF was only 27%. There were
significantly different among ages group for a good quality CF (5.7%, 35.3%, and 50.0%, respectively for children aged 6-11, 12-17 and 18-
23 months, p<0.05). However, there were no significant differences among education, occupation, and family income with the quality of
CF (p>0.05). Conclusions: Quality of CF is very low, and this is significantly different between age groups.
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Based on the results of the Riskesdas (Riset Kesehatan Dasar/
Basic Health Research) datain 2018, the prevalence of infants 6-23
months of age consuming good variety of complementary food
(CF) was 46.6%. There were 23 provinces where the prevalence
rate of infants 6-23 months consuming good variety of
complementary food below the national figure. Central and West
Java provinces have shown prevalence rates above the national
ratei.e. 55.0% and 55.4 % among 18 provinces that have stunting
toddlers above the national rate[1].

Data from WHO showed that weight loss begins of age of 4-6
month. Inadequate food intakeis partly because of low food quality
and inadequate feeding practice. Low quality food can befound in
the form of low-quality micronutrients, diversity of types of food
consumed and limited animal food sources. Food that do not contain
nutrients, and complementary foods that contain low energy lead
to stunting [2].

Research conducted in Floresonly 40% of children aged 6-23 months
received CF with energy according to the RDA and 50% received

CF with proteinin accordance with the RDA. Studies conducted in
developing countries such as Ethiopia, Zambia, and India are
generally not diverse; dietary variation is minimal and feeding
frequency is still low. Inadequate nutrition of CF that is low in
quality or quantity of baby food ultimately results in stunted and
food diversity. Consumption of various types of food is also
associated with stunted. Theresearcherswanted to assessthe quality
of CF for children aged 6-23 months in stunting locus area: South
Batui District, Banggai Regency, Central Sulawesi Province,
Indonesia.

Methods

This research was conducted during September-October 2021 in
Banggai Regency, inthe stunting locusareain Batui Selatan District,
which consists of ten villages, namely Bone Balantak village,
Sinorang village, Gori-Gori village, Sukamaju village, Sukamaju 1
village, Ombolu village, Masungkang village, Ma eojayavillage and
Paisubulali village. There werethreevillagesthat wereincluded as
stunting locus areas, namely Maleojayavillage, Paisubuloli village
and Masungkang village.
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Study used cross-sectional survey with the subject of two years
old children. Overall, the total subjects were 140 children: 53 of
children aged 6-11 months, 51 of children aged 12-17 months, and
36 of children aged 18-23 months. The variables measured in this
study were age, gender, mother’s education, occupation, family
income, availability of home garden, and the quality of
complementary feeding.

The measurement method was carried out according to the types
of variables. The subject characteristics was assessed by interview
method using Kobo Collect application at android-based
smartphone. Then the datathat has been collected were downl oaded
from the Kobotoolbox server. Afterwards the data were processed
and analyzed using the SPSSfor windows program. The nutrisurvey
program was used to processthe results of 24-hour recall interviews.
The adequacy of the nutritional intake of each respondent was
calculated using the 2019 Nutrient Adequacy Rate table. Bivariate
test was conducted to determine rel ationship between two variable
and chi squaretest was used and multivariate test used was|logistic
regression, with significant p value <0.05.

Results

Child Characteristics

Therewere 140 children which divided into three age groups, namely
6-11 months (n=53 children), 12-27 months (n=51 children) and
18-23 months (n=36 children). The children were also evenly
distributed by gender, namely 50% male and 50% female. Mother’s
education was generally quite high; 73% were graduated from high
school or above, but family income was generally low; 76.7% had
income<IDR 2 million. 75% of mothersdid not work and 52% of
them grow plants in their home. The number of children who
consumed more than 4 types of foods were only 27%.

Table 1: Characteristics of Subjects.

Variables n (140) %
Age group
6-11 months 53 37.5
12-17 months 51 36.1
18-23 months 36 26.2
Child gender
Boy 70 50
Girl 70 50
Mother's Education
Low (junior high school and below) 67 47.5
Height (high school and above) 73 52
Family Income
Low (< IDR 2 million) 108 76.7
High (> IDR 2 million) 32 22.6
Working Mother
Yes 33 23.4
No 107 75.8
Planting plants in the yard
Yes 74 524
No 66 46.8
CF quality
1 food group 36 25.5
2-3 food groups 65 46
> 4 food groups 39 27

Types of Complementary Foods

The types of food that mothers gave to their babies can be seenin
Table 2. After rice porridge, fist was mostly given to children aged
6-11 months. 20% of children aged 6-11 monthswere givenformula
milk. As many as 26% of children received instant CF and 15%

children received eggs. In children aged 12-17 months and 18-23
months, after rice, most mothers gave fish (57% and 62%
respectively); while eggs were 27% and 44%, respectively.

Table 2: Types of Complementary Foods.

Age Food Type n %

6-11 months Rice porridge 29 54.72
Fish 18 33.96
Spinach 14 26.42
Sun 14 26.42
White rice 13 24.53
Formula milk 11 20.75
Egg 11 20.75
Spinach 8 15.09
Biscuits 7 13.21
Banana 6 11.32

12-17 months White rice 37 75.51
Fish 28 57.1
Spinach 18 36.73
Egg 13 26.53
Formula milk 12 24.49
Banana 10 20.41
Tempe 9 18.37
Rice porridge 6 12.24
Pawpaw 4 8.16
Spinach 4 8.16
White rice 37 75.51
Fish 28 57.1

18-23 months White rice 36 92.31
Fish 24 61.54
Spinach 18 46.15
Egg 17 44
Banana 10 25.6
Tempe 8 20.51
Spinach 4 10.26
Porridge 4 10.26
Pawpaw 4 10.26

Nutrient | ntake

In general, children aged 6-11 months and 12-23 months consumed
energy 63% and 34% compared to their RDA. The children aged 6-
11 months and 12-23 months intake of protein, fat, and
carbohydrates were 78% and 35%, 111% and 91% and 32% and
33% of their RDA, respectively. The micronutrient adequacy rate
of vitamins and minerals was low. Adequate intake of vitamin A,
vitamin E, iron and zinc among children aged 6-11 monthsand 12-
23 months were 58% and 63%, 33% and 32%, 30% and 35, 81%
and 29%, respectively.

Analysis

Table 4 showsthat age has asignificant effect on the quality of CF
with p value =0.000. Meanwhile, the variables of gender, mother’s
education, family income, mothers' occupation, and having home
garden did not have asignificant effect on the quality of CF (p<0.05).

Discussion

Complementary food has animpact on stunted for children aged O-
23 month. Complementary feeding was often given in insufficient
quantities and lower quality than breast milk [2]. The specific
interventionsto reduce the prevalence of stunting inrelation to the
CF program have not been maximized, which ismarked by the low
prevalence of consumption of food diversity for children aged 6-23
months. Children under the age of five in this study were evenly
distributed between boys and girls. A similar study in Ethiopia
showed that mother who had boy were three time more likely to
start CF on time than motherswith girls[3]. Children in this study
generally came from families with low levels of education and
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Table 3: Children’s Nutrient Intake by Age Group.

Age 6-11 (n=52)

Age 12-23 (n=93)

z
©

Variable

% %

Average SD RDA Average SD RDA
1 Energy 509.05 406.13 63.63 526.30 313.26 38.99
2 Protein 17.66 16.19 117.70 18.36 12.00 91.79
3 Fat 11.39 13.42 32.55 14.86 14.17 33.03
4 Carbohydrates 82.65 67.18 78.71 76.92 41.49 35.78
5 Vitamin A (RE) 232.34 320.70 58.08 253.71 256.29 63.43
6 Vitamin E (mcg) 1.69 2.34 33.75 1.94 1.67 32.40
7 Vitamin B1 (mg) 0.23 0.29 76.86 0.20 0.17 39.27
8 Vitamin B2 (mg) 0.43 0.43 107.07 0.27 0.20 53.42
9 Vitamin B6 (mg) 0.28 0.24 94.62 0.34 0.21 67.76
10 Folate (mcg) 33.68 29.18 42.10 48.17 39.51 30.10
11 Vitamin C (mg) 16.13 23.62 32.27 12.27 12.44 30.68
12 Sodium (mg) 181.12 188.56 48.95 95.01 93.86 11.88
13 Potassium (mg) 604.87 638.09 86.41 451.88 308.74 17.38
14 Calcium (mg) 376.68 468.85 139.51 127.30 147.90 19.58
15  Magnesium (mg) 68.68 71.91 124.88 65.11 37.48 100.16
16 Phosphorus (mg) 409.94 434.67 149.07 295.30 217.99 64.20
17 Fe (mg) 3.35 5.03 30.41 2.49 1.94 35.51
18  Zinc (mg) 2.44 2.54 81.36 1.89 1.19 62.92
Table 4: Results of Bivariate Analysis.
CF quality
Variable Inadequate Adequate p-value
(<4 types) (=4 types)
n % n %
Age
6-11 months. 50 94.3 3 5.7 0.000
12-17 months. 33 64.7 18 353
18-23 months. 18 50.0 18 50.0
Child gender
Man 52 74.3 18 25.7 0.572
Woman 49 70.0 21 30.0
Mother's Education
Low (junior high school and below) 49 73.1 18 26.9 0.802
Height (high school and above 52 71.2 21 28.8
Family income
Low (< IDR 2m) 80 74.1 28 25.9 0.343
High (>IDR 2m) 21 65.6 11 34.3
Working Mother
No 78 72.9 29 27.1 0.720
Yes 23 69.7 10 30.3
Planting plants in the yard
No 50 67.6 24 324 0.201
Yes 51 77.3 15 22.7

income, namely 47% and 76.7%, and most mothers do not a
permanent job.

There are 27% children consumed foods with €’4 food groups,
whichwasclassified aslow. Thelow food diversity was associated
with the poor practice of giving complementary foods after six
months or when children were familiar with CF. This research
showed at the end of 6-11 monthsonly 5.7% of children consumed
more than 4 types of food. Thisfinding isin line with the finding
by astudy conducted in KambaDistrict in Ethiopia23.3% also in
Amhararegion 17% [4] and the city of Haramaya in the Oromia
region 25.2% [5] while in Rwanda Province most of the children
(62%) have low dietary diversity [6].

Optimal food diversity for children 6-23 monthinlocusisclassified
as low [7] in this study. Table 1 shows that children aged 6-11
months was given rice porridge, and fish for 20% and of eggs for
15%. In children aged 12- 23 month, most mothers gave fish (57%

and 62%). Eggs have al so been given to children at this age as many
as 27% and 44%, respectively. According to type by foods
consumed by children in study, 27% who consumed more than 4
types of food and also none of them consumed meat. Children who
eat meat have ahigher prevalence of iron deficiency than those who
do not eat meat [8]. Insufficient type of food consumed can be seen
at children aged 6-9 month (5.7%). The lower the type of food
intake, the higher chance of being underweight [9].

The results of research reported, [10] Children aged 6-23 months
who ate foods from six or more foods group were less likely to be
stunted than those with fewer or no diverse food groups.
Furthermore, consumption of animal’s sourcefood (egg, meat, dairy
product) will reduce alikelihood of stunting by 1.436 compared to
those who did not consume animal source foods.

The intake of macronutrients in this study were on average lower
than needed; i.e., for energy it was only 63% and 34% of the RDA
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childrenaged 6-11 and 12-23 months. Carbohydratesand Fetsintakewere
il low. However, protein intakewas quite highin al age groups. Protein
wasimportant for optimizing growth and preventing stunted than several
studieshaveshownthat ahighintakemay increasetherisk of obesity [11].
Severd sudieshave shown high protein intake during thefirst 2 years of
lifeismorebeat risk for obesity later inlife[12].

Theintake of micronutrientsnamey VitaminA, Vitamin E, Ironand Zinc
islow compared totherecommended % RDA.. Thisisindicated by thelow
diversty or type of food consumed. Lack of micronutrients such aszinc
and vitamin A have animpact onthegrowth. Vitamin A playsaroleinthe
process by protein synthesis, thus affecting cdll growth. In children who
are deficient in vitamin A, growth failure occurs [13]. Household food
insecurity, lack of protein, vitamin A and zinc inteke are the most risk
factorsfor increasing theincidenceof suntingin children aged 6-24 months
[14]. Theiron consumptionisangood predictor for children growth [15].
Thefactor that is dosdy same to the nutritional status of children under
fiveisthe practice of child feeding, both during complementary feeding
period inthefirst two-yearsand during the full feeding period afterwards.
Theresult of thisstudy isinlinewith theresultsof Riskesdasthat provision
by CFwasvery low qudity among children under oneyear of age. Infact,
thechildrenwho areableto consumefamily food, such aschildren aged 12-
23 months, aretill below 50% who consumed at least four types of food.
For thisresson, moreeffortsmust continueto bemade, especidly assistance
to mothers to teke make use of loca food sources or food that is essily
accessblefor their children[16].

Theresultsof theanaysisof thisstudy werevariablesof gender, mother’s
education, family incomeand growing cropsintheyard werenot sgnificant
withthequality of CF (p>0.05). Thesimilar result soreportedin Nigeria,
materna education level, knowledgelevel by complementary feedingand
family income were not show reationship to food quaity [17].

In this study, families could afford to buy groceries and various types of
food were reedy by the local market, but the lack awareness of mothers
about the nutritiond vaue of variety types by food was an important
factor for their children. Thenthevarigblesintheagegroup of 7-10, 12-17
and 18-23 monthshad asignificant effect onthequaity of CFwithpvaue
=0.000. Children aged 18-23 months were more likely to be given more
variety of food (50%) or more than 4 types of food compared to children
aged 6-11 months (5.7%). In Ethiopia, the mogt significant factor with
food diversity istheageof thechild. Children aged 12-23 month consumed
more variety by food than children 7-10 months [18]. This shows the
relationship between the type of food and the age group, the type of food
consumed increases dong with the age of the child. Thisis because most
mothers assume that children aged 6-11 months were till susceptible to
someach infection to receive food, as aresult mogt of the childrenin this
sudy werelatein receiving CF to breast milk.

Conclusion

The averageintake of energy, carbohydratesand fat istill relatively
low, while the average intake of micronutrientsismostly lessthan
50% of the Recommended Dietary Allowances including vitamin
A, E iron and zinc. The number of infants consuming more than
four type of food or good quality only 27%. Therewasasignificant
relationship between age groups for good quality complementary
foodsp<0,01. Thereisno significant relationship among mother’s
education, occupation and family incomewith food quality. There
isaneed for mentoring or nutrition education for mothersin the.
provision or introduction by complementary foods for breast milk.

What is known about the subject?

Complementary food has an impact on stunted for children aged O-
23 month. Complementary feeding was often given in insufficient

quantities and lower quality than breast milk
What does the study performed add to the literature?

In this study, families could afford to buy groceries and various
types of food wereready by thelocal market, but thelack awareness
of mothers about the nutritional value of variety types by food
affects low quality of CF.

What are the implications of the results obtained?
An educational intervention to the mother of the baby needs should

be carried out intensely at the time of Posyandu and to beprioritizing
during the age 6-11mo of age.
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