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Abstract. Formula milk contains added sugar which causes faster weight gain
in toddlers. Toddlers who consume formula milk have twice energy intake from
added sugars and gain weight faster than toddlers who only consume breast milk.
High amount of energy and protein intake can increase the release of the hormone
insulin and insulin like growth factor-1 (IGF-1) which can increase adipogenic
activity and encourage weight gain. The purpose of this study was to determine
the relationship between formula feeding and nutritional status according to body
weight for age in toddlers aged 24-59 months in Sukoharjo. This research used
quantitative research with cross-sectional design. The sample was 98 toddlers
aged 24-59 months who consumed formula milk taken from three health centers
in Sukoharjo using Multistage Random Sampling method. Data on formula feed-
ing was taken by filling out questionnaire and 24-h food recall form for 4x24 hours,
while data on the nutritional status of toddlers was obtained by measuring the tod-
dler’s weight. The analysis test used Pearson Product Moment statistical test. The
results showed that the p-value of the relationship between the frequency and the
amount of formula milk consumption and nutritional status according to body
weight for age in children under five in Sukoharjo was 0.000 and 0.000, respec-
tively. From these results, it can be concluded that the frequency and the amount
of formula milk consumption has a significant relationship with the nutritional
status of children under five according to body weight for age.

Keywords: Formula milk - Nutritional status - Toddler

1 Introduction

Nutritional problems according to nutritional status indicators weight for age are divided
into underweight, normal weight, and overweight or obesity. Based on the 2018 Indone-
sian Basic Health Research, 15.4% children aged 24-59 months are underweight. Based
on data obtained from the Sukoharjo Regency Health Profile in 2020, the prevalence of
underweight in Sukoharjo Regency was 4.4% [1].

Overweight in under-five children in Indonesia also become a problem in toddler
aged 24-59 months which accounted for 3.4%. The prevalence of overweight in Central
Java is 2,7% and this makes Central Java rank 19th out of 34 provinces for overweight
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cases in Indonesia. This figure indicates that overweight needs to be addressed before it
becomes a more serious nutritional problem in Indonesia [2].

Formula milk is one of the factors that affect toddler’s weight. This is because giving
formula milk with high energy and protein content in toddler can increase the weight
gain. A high amount of energy and protein intake can increase the release of the hormone
insulin and insulin like growth factor-1 (IGF-1) that can intensify adipogenic activity and
encourage weight gain which triggers an increasing in the nutritional status of toddlers
according to weight for age [3].

Based on Indonesia Basic Health Research data, in 2013 the percentage of mothers
who give formula feeding in infants was 79.8%. While in 2018 the coverage of formula
feeding in infants aged 0—5 months was 84.5%, ages 6—11 months was 81.4%, and ages
12-23 months was 79.9%. The percentage of giving formula milk in Central Java itself
is quite high which was 81.2%. However, there is no definite data for the percentage of
giving formula milk to toddlers in Sukoharjo Regency [1][4].

Nutritional intake is the main factor that is closely related to excess nutrition in
toddlers. Excessive intake of nutrients without sufficient energy use can increase energy
storage in fat cells causing an increase in the size and number of cells which can lead to
obesity in toddlers [5].

Formula milk is one of the nutritional intakes for toddlers which is made from cow’s
milk that has been processed and changed the composition content as best as possible
by imitating the content of breast milk even though it is not 100% the same. In the
process of making formula milk, the carbohydrate, protein and mineral content of cow’s
milk has been changed and then added with vitamins and minerals to fulfil the nutrient
requirement for infants and toddlers based on their age [6]. Toddlers who are given
formula milk have energy intake 1.2 to 9.5 times higher and protein intake 1.2 to 4.8
times higher than toddlers who are not consume formula milk [7]. This is because the
high energy and protein content in formula milk and the high volume of consumption
that may result in greater weight gain in toddlers who consume formula milk.

The research states that consumption of formula milk of more than 100 g/day has a
significant relationship with cases of overweight in toddlers. Toddlers with an average
consumption of formula milk of more than 100 g/day (>100 g/day) have 7 times greater
risk of experiencing weight gain compared to toddlers who consume formula milk <
100 g/day [8]. The results of other studies revealed that based on the results of a meta-
analysis of the cohort study, it was shown that giving formula milk can increase the
case of obesity in toddlers by 1.1 times greater than breastfeeding. Meanwhile, based
on the results of a meta-analysis from the cross-sectional study, it shows that giving
formula milk can increase the incidence of obesity in toddlers by 1.25 times compared
to breastfeeding [9].

Toddlers with excessive consumption of formula milk or not according to serving
recommendations can increase the risk of excess nutrition to the level of obesity. Over-
weight or obesity in children has a short-term health impact which has a detrimental effect
on growth and development, while the long term includes a greater risk of developing
diseases such as hypertension, diabetes, and cardiovascular disease during adulthood
[10].
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2 Materials and Methods

2.1 Study Design

This study was designed to assess the formula milk feeding and the nutritional status in
toddlers according to weight for age. This study used quantitative research with the cross-
sectional research approach. The data collected in this study were the frequency and the
amount of formula milk feeding given to toddlers and the toddlers weight to obtain their
nutritional status according to weight for age. This data was collected using a formula
feeding questionnaire and a 24-h food recall form for 4 non-consecutive days. Frequency
of formula milk feeding was obtained from respondent’s answers in the questionnaire
form of how many times toddlers consumes formula milk in one day and was proven
by a 24-h food recall for 4x24 hours. While the amount of formula milk feeding was
obtained from how many measuring spoons the toddler consumes formula milk in one
serving then multiplied by the frequency in one day and the amount of giving formula
milk for one day was obtained in grams. The nutritional status according to weight for
age was obtained by measuring the toddler’s weight using a digital scale, then calculating
the nutritional status using the WHO Antro computer program. Measurement and data
collection were conducted during 1 month period in September 2022.

2.2 Study Population

The study population was consisting of toddlers aged 24-59 months from 3 health
centers in Sukoharjo Regency, namely Bendosari health center, Polokarto health center,
and Sukoharjo health center. A total of 98 toddlers (52 boys and 46 girls) and their
parents were recruited to participate in this study. The study sample was recruited using
a Multistage Random Sampling. The sample are enrolled if they meet the inclusion
criteria: (1) toddlers aged 24-59 months in the Sukoharjo Regency area and willing to
be respondents, (2) toddlers in good health, (3) toddlers who consume formula milk
and do not have allergies to formula milk. The informed consent was obtained from
the parents or guardian of each toddler. This study was ethically approved by Health
Research Ethics Committee Dr. Moewardi General Hospital with the ethical clearance
number 1.070/VII/HREC/2022. All methods in this study were performed in accordance
with the relevant guidelines and regulations.

2.3 Statistical Analysis

The data were checked for normality before the statistical analysis by using Kolmogorov-
Smirnov Test. The normality test in this study uses the residual normality test because
the data is consisting of three different variables so that it is combined using the resid-
ual regression function to obtain normality. The results of data normality test obtained
a result of 0.815 which means that the value is more than 0.05 (>0.05) so that the
three variables simultaneously have normal distributed data. The statistical test used
to determine the correlation between variables is the Pearson Product Moment test. A
Correlation coefficient of < 0.20 represented a very poor strength of correlation, 0.21 to
0.40 represented a poor strength of correlation, 0.41 to 0.60 represented a fair strength
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of correlation, 0.61 to 0.80 represented a good strength of correlation, and 0.81 to 1.00
represented a very good strength of correlation. The relative risk test in this study was
used to determine the risk opportunities for an event that occurs in formula feeding and
obesity in toddlers. All data analysis were conducted by using SPSS statistical appli-
cation (version 21) and the level of statistical significance for analysis was set at p <
0.05.

3 Result and Discussion

3.1 Characteristics of Research Subjects

The subjects in this study were toddlers aged 24—59 months who met the inclusion and
exclusion criteria with a total of 98 toddlers. The characteristics of the subjects can be
seen in Table 1.

Based on Table 1 above, the number of research subjects was 98 toddlers consisting of
52 toddlers male (53.1%) and 46 toddlers female (46.9%). The distribution of research
subjects according to age characteristics was most prevalent in the age range of 24—
35 months with 38 toddlers (38.8%), it is followed by age range 36—47 months with
32.6% and age range 48-59 with 28.6%.

The frequency of formula milk feeding for toddlers aged 2-5 years is good which is
around 3—4 times a day [11]. Based on Table 1, it is known that the most frequency of
formula milk feeding is in the sufficient category, which is between 3—4 times a day. The
number of toddlers who consume formula milk in the sufficient category is 42 toddlers
(42.8%). This number is followed by toddlers who consume formula milk frequently or
more than 4 times a day with 38 toddlers (38.8%).

Formula milk consumption of more than 100 g/day has a significant relationship
with cases of overweight in toddlers. Toddlers with an average consumption of formula
milk of more than 100 g/day (> 100 g/day) have a 7 times greater risk of experiencing
weight gain compared to toddlers who consume formula milk < 100 g/day [8]. Based on
Table 1 above, it is known that most of the research subjects consuming formula milk are
in the sufficient category or less than 100 g in one day. This is evidenced by the results
of the percentage of sufficient amount categories of 75.5% or as many as 74 toddlers.
Meanwhile, there were 24 (24.5%) toddlers who consumed formula milk in excessive
category or more than 100 g/day (>100 g/day). Excessive consumption of formula milk
can increase the risk of toddlers experiencing overweight or obesity.

Regulation of the Minister of Health No. 2 of 2020 regulates the nutritional status
of toddlers according to the weight for age indicators which are categorized into 4, it is
severely underweight, underweight, normal, and possible risk of overweight [12]. From
the results of the research, the characteristics of the subjects based on nutritional status
according to the indicators of weight for age were obtained from measurements of body
weight in toddlers aged 24—59 months in the Sukoharjo Regency area. Based on Table 1
above, most of the research subjects had normal nutritional status, it is 69 toddlers with
a percentage of 70.4%. A total of 11 toddlers (11.2%) with nutritional status included in
the possible risk of overweight category had a tendency to consume formula milk with
frequent frequency and excessive dosages.
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Characteristics of Subjects Amount (n) Percentage (%)
Gender

Male 52 53.1
Female 46 46.9
Total 98 100
Toddler’s Age

24-35 months 38 38.8
36-47 months 32 32.6
48-59 months 28 28.6
Total 98 100
Frequency of Formula Milk

Rarely 18 18.4
Sufficient 42 42.8
Frequently 38 38.8
Total 98 100
The amount of Formula Milk

Excessive 24 24.5
Sufficient 74 75.5
Total 98 100
Nutritional Status

Severely Underweight 7 7.2
Underweight 11 11.2
Normal 69 70.4
Possible Risk of Overweight 11 11.2
Total 98 100

The practice of giving formula milk excessively will result in overweight and obesity
in childhood which will lead to an increased risk of obesity and non-communicable
diseases such as type two diabetes mellitus and cardiovascular disease in the future. In
addition, childhood obesity greatly affects the physical, social, and emotional well-being
and academic performance of children [13].
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3.2 The Correlation Between Formula Milk Feeding and Nutritional Status
of Toddlers at Sukoharjo Regency

3.2.1 Distribution of Formula Milk Feeding Frequency with Nutritional Status

Based on the results of research on the frequency distribution of formula feeding with
the nutritional status of toddlers according to weight for age can be seen in Table 2.

Table 2 shows that 7.2% toddlers are at risk of overweight with frequent formula
feeding frequency. Meanwhile, the highest percentage was in toddlers with normal nutri-
tional status with sufficient and frequent frequency of giving formula milk, which was
29.6%.

3.2.2 Distribution of Amount of Formula Milk Feeding with Nutritional Status

Based on the results of research on the distribution of formula feeding amount with the
nutritional status of toddlers according to weight for age as shown in Table 3.

Based on Table 3, it shows that 6.1% toddlers are at risk of being overweight with
an excessive amount of formula milk. While the highest percentage was in toddlers with
normal nutritional status with a sufficient amount of formula milk, which was 54.1%.

Table 2. Distribution of Formula Milk Feeding Frequency with Nutritional Status

Toddlers Frequency of Formula Milk Feeding

IS\Itl;t;i;ional Rarely Sufficient Frequently

according to Amount | Percentage | Amount |Percentage | Amount |Percentage
Weight for | (™ (%) (n) (%) (n) (%)

Age

Underweight | 6 6.1% 10 10.2% 2 2.0%
Normal 11 11.2% 29 29.6% 29 29.6%
Overweight 1 1.0% 3 3.1% 7 7.2%
Total 18 18.3% 42 42.9% 38 38.8%

Table 3. Distribution of Amount of Formula Milk Feeding with Nutritional Status

Toddlers Nutritional Status | Amount of Formula Milk Feeding
according to Weight for Age

Sufficient Excessive

Amount (n) |Percentage (%) | Amount (n) | Percentage (%)

Underweight 16 16.3% 2 2.0%
Normal 53 54.2% 16 16.3%
Overweight 5 5.1% 6 6.1%

Total 74 75.6% 24 24.4%
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Table 4. Analysis Result of The Correlation between Formula Milk Feeding with Nutritional
Status by Weight for Age

p Value Correlation Coefficient RR Value
Frequency of Formula Milk Feeding 0.000 0.478 0.362
Amount of Formula Milk Feeding 0.000 0.372 0.270

3.2.3 The Correlation Between Formula Milk Feeding and the Nutritional Status
of Toddlers

The results of the analysis of the correlation between formula milk feeding and nutritional
status according to weight for age in toddlers aged 24—-59 months in Sukoharjo Regency,
can be presented in Table 4.

Based on Table 4, the result of statistical tests using Pearson Product Moment shows
that there is a significant value of the correlation between the frequency of formula
feeding and the nutritional status of toddlers according to weight for age with p-value
is 0.000, which means that the value is less than 0.05 (<0.05). It can be said that
there is a correlation between the frequency of giving formula milk and the nutritional
status of toddlers according to weight for age. The value of the correlation coefficient
(Pearson correlation) between the two variables is 0.478, which means that the level
of correlation between the frequency of giving formula milk and the nutritional status
according to weight for age is included in the category of a fairly strong relationship.
These two variables have a positive Pearson correlation value, so it can be concluded that
the higher the frequency of formula feeding, the higher the nutritional status according
to weight for age for toddlers aged 24-59 months in Sukoharjo Regency with a fairly
strong relationship.

The results of the Relative Risk (RR) analysis showed that the ratio of formula milk
consumption with excess frequency in toddlers who had overweight nutritional status
had a 0.362 times greater chance than the presence of formula milk consumption in
toddlers with normal nutritional status. The lowest range of probability occurrence ratio
values is 0.114 times and the highest range of occurrence rates is 1.154 times.

The other result show that there is a significant value of the correlation between the
amount of formula feeding and the nutritional status of toddlers according to weight for
age with p-value is 0.000, which means that the value is less than 0.05 (<0.05) so it can
be said that there is a correlation between the amount of giving formula milk and the
nutritional status of toddlers according to weight for age. The value of the correlation
coefficient (Pearson correlation) between the two variables is 0.372, meaning that the
level of correlation between the amount of formula milk and the nutritional status of
children according to weight for age is included in the category of weak closeness
relationship. These variables also have a positive Pearson correlation value, so it can be
concluded that the higher the value of the amount of formula milk, the nutritional status
according to weight for age for toddlers aged 24—59 months in Sukoharjo Regency will
increase with a weak close relationship.

While the results of the Relative Risk (RR) analysis show that the ratio of excess
amount consumption of formula milk in toddlers who have overweight nutritional status
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has a 0.270 times greater chance than the presence of formula milk consumption in
toddlers with normal nutritional status. The lowest range of probability occurrence ratio
values is 0.091 times and the highest range of occurrence rates is 0.807 times.

The results of this study are in line with the research which states that consumption
of formula milk of more than 100 g/day has a significant relationship with cases of
overweight in toddlers [8]. Other similar studies reveal that there is a relationship between
giving formula milk which can increase the incidence of obesity in toddlers by 1.1 and
1.25 times greater than breastfeeding [9]. There is a relationship between giving formula
milk and the incidence of obesity in children and having an OR value of 4.26 means
that children who consume formula milk have a 4.26 times greater risk of developing
obesity than children who do not consume formula milk [14]. In addition, other studies
say that there is a strong relationship between the frequency of giving formula milk and
the level of nutritional adequacy and has a positive relationship direction [15].

In theory, formula milk that contains high energy and protein can increase the risk of
overweight in children. The side effect of high protein intake in childhood on the risk of
obesity in adulthood is related to the effect on increasing plasma and tissue concentrations
of insulinogenic amino acids, insulin, and insulin-like growth factor 1 (IGF-1), which
can result in increased higher body weight in toddlers as well as increased adipogenic
activity. The protein contained in formula milk is a major contributor to the nutritional
regulation of the IGF-1 hormone which has a role in growth during toddlers. Milk protein
increases serum IGF-1 more than animal protein, this explains that milk protein has more
influence on the risk of obesity in toddlers compared to other proteins [16]. Apart from
being a risk factor for obesity, formula milk can also cause diarrhea in toddlers. Toddlers
who consume formula milk have a higher frequency of diarrhea than those who only
consume breast milk [17]. In other research also revealed that carbohydrate sweetened
drinks were the strongest risk factors for dental carries in children, the results of Odds
Ratio value was between 1.603 £ 12.404, which meant that the consumption of sugary
foods or drinks was a risk factor for dental caries [18].

However, the results of this study are not in line with research which states that there
is no significant relationship between the level of knowledge of mothers about formula
milk and the incidence of obesity in toddlers [19]. But in other research shows that there
is arelationship between the level of knowledge of mothers about giving complementary
feeding with the nutritional status of toddlers in Semanggi Village, Surakarta which the p-
value is 0.014 [20]. The case of obesity in toddlers is not only caused by formula milk, but
also excessive eating patterns that tend to contain high levels of fat. In addition, another
factor in the incidence of obesity in toddlers can come from the mother’s knowledge
about giving formula milk in accordance with the procedures and serving sizes listed
on the packaging. Rules for giving formula milk that are not implemented properly can
affect the occurrence of obesity in toddlers.

Many factors can influence toddlers to be overweight or obese apart from consump-
tion of formula milk. Sleep duration, food intake, and physical activity are associated
with the incidence of obesity in toddlers. Toddlers with sleep duration of less than 10
h/day have a 2.49 times greater risk of developing obesity compared to toddlers who
have sufficient sleep time (= 10 h/day). Less sleep duration means more awake time
thus providing more opportunities for toddlers to eat. Toddlers with more food intake (>
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110% RDA) have a 4.42 times greater risk of becoming obese compared to toddlers who
have adequate food intake. Toddlers with very light physical activity have a 6.15 times
greater risk of becoming obese than toddlers with mild or moderate physical activity
[21]. External factors such as family income also affect the nutritional status of toddlers,
there is a significant relationship between family income and the nutritional status of
toddlers [22].

4 Conclusions

Based on data analysis and discussion, it can be concluded that the percentage of fre-
quency of formula milk feeding to toddlers in Sukoharjo Regency with the frequent
category is 38.8%, the sufficient category is 42.8%, and the rare category is 18.4%. The
percentage of the amount of formula milk feeding to toddlers in Sukoharjo Regency
with the excessive category is 24.5% while the sufficient category is 75.5%. The per-
centage of toddler nutritional status according to weigh for age in Sukoharjo Regency
with the possible risk of overweight category is 11.2%, the normal category is 70.4%,
underweight category is 11.2%, and severely underweight category is 7.2%. The data
analysis showed that there is a correlation between the frequency of formula milk feed-
ing and nutritional status according to weight for age in toddlers aged 24-59 months
in Sukoharjo Regency. There is also a correlation between the amount of formula milk
feeding and nutritional status according to weight for age in toddlers aged 24—-59 months
in Sukoharjo Regency.

Therefore, the mothers of toddlers are expected to increase awareness about the
consumption of formula milk that is not in accordance with the serving recommendations
and tends to be excessive so it can cause the increase of children’s weight to the point
of obesity. It needs to be more attention and education to the parents about giving the
correct formula milk to prevent the risk of obesity in toddlers.
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