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Infant }1ulr1l1()nell status; l'l'lill‘Cl'l]ill The prevalence of malnutrition is still a significant worldwide problem.
e_du%mf)n. maternal ()(:(.up(lll()l]. WHO states tnl 45% of child deaths worldwide are related to
family income; exclusive breast

feeding undernutrition. The study aims to know the prevalence of underweight,
- slmn], and wasted and the risk factors that influence it in infants under
six months. The study method is a cross-sectional analysis of iln]l

nutritional status parameters in healthy infants under six months. The

study was established at 10 Community Health Centers in Banjarbaru,
South Kalimantan, Indonesia, from June 2020 to June 2021. This study
recruited 423 healthy infants, 223 (52.7%) boys and 200 (47.3%) girls
aged 1-6 months. The prevalence of underweight, stunted, and wasted
were 0.9%, 0.5%, and 13.5%, respectively. There is a significant
relationship between maternal age and infant nutritional status based on
BMI for age (p:0.0ZS)ﬂ’here is a significant relationship between
mellemeaeducelli()n and infant nutritional status based on weight for
length (p<0.05). There is a significant relationship between maternal
occupation and infant nutritional status based on weight for length and
body mass index (BMI) for age (p<(n5). There is a significant
relationship between family income and infant nutritional status based
on weight for age and weight for length (p<0.05). There is no association
between infant nutritional status, illel‘l‘]ill parity, and exclusive
breastfeeding practices. Conclusions: There is a significant relationship
between maternal education, maternal occupation, and family income

with undernutrition in infants under six months.

® This work is licensed under a Creative Commons Attribution Non-Commercial 4.0
International License.
BY ND

1. Introduction
The first thousand days of life, from conception to 2 years, is a critical period in a child's development. This
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phase's natural growth and development will influence and determine any subsequent effects [1], [2]. Brain
development is a continuous process and runs in exponential harmony between the volume and pathways of
neurons. This process is vital in developing intelligence, motor skills, speech, language, social, and
independence [3], [4].

Many factors influence brain development. For example, Karavida and Valentine's research states that
providing adequate nutrition can maximize the health and development of nerves in terms of fulfilling
macronutrients (calories, protein, and fat) and micronutrients (iron, zinc, iodine, and others). Conversely,
children with low nutritional status values will experience stunted brain growth and development and are
not by their age stages [5- 8].

The prevalence of malnutrition is still a significant worldwide problem. WHO states that 45% of child
deaths worldwide are related to undernutrition. In 2020 globally, 149.2 million children under the age of 5
were stunted, and 454 million children were wasted. More than half of all stunted and wasted children live
in Asia. In Southeast Asia, the prevalence of stunting is 27.4%, and wasting is 8.2% [9]. In Indonesia, the
Ministry of Health reports that the prevalence of stunted toddlers in Indonesia will be 24 .4% in 2021 [10].

Parents play an essential role in the process of providing nutrition. Mothers are thﬁrst health providers and
supervisors needed by children during early life. The type of care provided depends on the mother's
knowledge and understanding of the fundamental aspects of nutrition [11]. Studies from several low- and
middle-income countries show that most infants experience growth retardation during the first two years of
life [12- 14].

Based on the description above, the authors want to know the Bltritiona] status of infants under six months
of age and look for factors that may play a role, such as maternal age, maternal education, maternal
occupation, family income, parity, and exclusive breastfeeding.

2. Materials and Methods

2.1 Study Population

The study method is a cross-sectional analysis of infant nutritional status parameters in healthy infants
under six months. The study was established at 10 Community Health Centers in Banjarbaru, South
Kalimantan, Indonesia, from June to June 2021. Inclusion criteria are infants born at term (gestati@al
age 37-42 weeks), not twins. The ®Xclusion criteria were that the infant has congenital anomalies. nﬁe
doctor in charge declared the infant healthy. At the time of recruitment, the infant’s weight and length were
measured by health personnel. Infant nutritional status is assessed based on body weight for age, body
length for age, body weight for length, and body mass index (BMI) for age. Nnitiona] status based on
body weight for age divided into normal weight and underweight. Underweight “he z-score is <-2 SD.
n.ltritiona] status based on body length for age is divided into normal and stunted if the z-score is <-2 SD.
Nutritional status based on body weight for length is divided into good nutrition and undernutrition /wasted.
Good nutrition if the z-score is ﬂ SD to +3 SD; undernutrition / wasted if the z-score is <-2 SD. Nutritional
status based on BMI for age is divided into good nutrition and wasted. Good nutrition if the z-score is —2

SD to +3 SD. In contrast, undernutrition / wasted if the z-score is <-2 SD [15].

Maternal education is categorized as low if the mother's education is only junior high school and below the
level. Maternal education is categorized as middle-high if the mother's education is senior high school and
above. Family income is categorized as low income if the family income is below the poverty line. Family
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income is categorized as middle income if the family income is above the poverty line. When the research
occurred, the poverty line was IDR 508 .,852/person/month [16]. The breastfed group is if the baby drinks
breast milk only.

2.2 Statistical Analysis

All infant anthropometry measurements and factors that may play a role, such as rnternal age, maternal
educaticn maternal occupation, family income, parity, and exclusive breastfeeding, are analyzed by SPSS
ver 2.5. All data are presented in the narrative and table. Data were analyzed using the Chi-Square test at a
95% confidence level (P<0.05). A significant relationship exists between infant nutritional status and
maternal characteristics if the p-value <0.05.

3. FINDINGS AND DISCUSSION

Table 1 shows the infant's nutritional status based on weight for age, length for Age, weight for length, and
BMI for Age. For example, Table 1 shows that the prevalence of infant nutritional status based on weight
for length is 13.5% undernutrition / wasted. The Ministry of Health of the Republic of Indonesia in 2021
reported the nutritional status of babies based on weight height for children under two years of age,
namely malnutrition of 1.0% and undernutrition of 3.9%.17 Infant nutritional status based on weight for age
for children under two years of age is very underweight by 1.2% and underweight by 5.2%.17 Infant
nutritional status based on height for age for children under two years old is very short (severely stunted) at
2.7% and short (stunted) at 6.5% [17].

Table 1 Infant nutritional status based on Weight for Age, Length for Age, Weight for Length, and BMI for

Age
Infant Nutritional TOTAL %
Status Parameter n=423
Weight For Age
Normal Weight 419 99.1
Underweight 4 09
Length For Age
Normal 421 995
Stunted 2 0.5
Weight For Length
Good Nutrition 366 86.5
Undernutrition/wasted 57 135
BMI For Age
Normal 385 91
Wasted 38 9

Table 2 shows the most characteristics of mothers aged 22-35 years, amounting to 324 people (76.6%).
Mother's education level is mainly in the middle-high of 281 people (66.4%). Maternal education is the
most unemployed of 356 people (84.2%). The highest family income level is the middle group, with 263
people (62.2%). Most maternal parity is multipara, namely 255 people (60.3%). Exclusive breastfeeding
was found in 286 mothers (67.6%).

Table 2 Maternal Characteristics
Maternal Characteristics TOTAL %
n=423
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Maternal age (years)

<21 42 9.9

22-35 324 76.6

>35 57 135

Maternal education

Low 142 336

Middle-High 281 664

Maternal employment

Unemployed 356 842

Employed 67 15.8

Family Income

Low income 160 378

Middle income 263 62.2

Maternal parity

Primipara 168 39.7

Multipara 255 60.3

Maternal breastfeeding

Breastfed 286 67.6
Breastfed and others 137 324

Table 3 shows the association between infant nutritional status with maternal age, maternal education,
maternal occupation, family income, maternal parity, and exclusive breastfeeding.

Table 3 Chi-square test results for the association between infant nutritional status parameters and maternal
characteristics (p<0.05 is significant)

WEIGHT for

Matermal WEIGHT for Age P HEIGHT for Age P i P IMT for Age P
e GooD UNDER NORMAL STUNTED GooD UNDER NORMAL  WASTED
NUTRITION WEIGHT NUTRITION  NUTRITION'WASTED
Maternal Age
21 2 i 0.572 2 i 0586 3 s i 3 7 0,025
5 321 3 3 2 284 a0 25 29
1 5 1 57 i S a 55 2
Maternal education
Law 12 i 0,306 12 i 055 13 29 000 125 17 0,150
Middle-High 277 4 m 2 253 2% 260 21
Mater nal occupation
Emgloyed 352 4 10 354 2 10 302 54 0018 320 36 0.040
Unemplayed & 0 & 0 68 3 &5 2
Family Income
Lew Income 15 4 0.0 159 ] 10 130 30 0018 138 22 0013
Midldle Inaime 263 0 262 ] 236 27 47 14
Maternal parity
Primipara 167 ] 10 167 ] 10 145 23 10 151 17 0,603
Multipara 25 3 254 ] 221 34 254 21
Maternal
Dreastieeding
Breastied 212 4 0,309 285 ] 0543 20 37 0650 1 25 0,556
Breastied and others 157 0 13 1 17 20 124 13

3.1 Relationship gween maternal age and infant nutritional status under six months

This study shows a significant relationship between maternal age and infant nutritional status based on BMI
for age (p=0.025) (See Table 3). [ 18] show that babies born to teenage mothers (compared to babies born to
adult mothers) are 7.6 times more likely to be stunted, 2.9 times more likely to be wasted, and 12.8 times
more likely to be underweight.

A mother's age also influences parenting patterns regarding exclusive breastfeeding from 0-6 months. A
study by [19] find that young teenage mothers who breastfeed their children in the range of 1 to 6 months
report that during pregnancy, 81% -84% of these mothers want to breastfeed their children, but only 39% -
69% of mothers start breastfeeding after giving birth. More than half stopped breastfeeding within the first
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month, and only 18.7%-22.6% continued breastfeeding for up to 6 months. Adequate breastfeeding
provides adequate nutrition for babies to grow and develop and prevents malnutrition. Contrary to the
research above, a study shows that the mother's age is not directly proportional to the baby's nutritional
status [20].

3.2 Relationship between maternal education and infant nutritional status under six mmﬂs

This study shows that there is a significant relationship between maternal education and infant nutritional
status based on weight for length (p<0.05) (See Table 3). Education and easy access to information are vital
in improving children's health. A study states that the risk of wasting is 3.33 times greater in children of
mothers without formal education in Pakistan [21]. Mothers' formal education and easy access to
information are crucial in the health status of children so that they can reduce the risk of wasting, stunting,
and underweight events compared to mothers without formal education and demanding access to
information. Conversely, a lack of knowledge about maternal and child health can result in neglect of the
baby's health conditions and delays in treatment [6]. [23] state that mothers with higher educational
backgrounds have a better understanding of health and implementation of child feeding than mothers with
low educational backgrounds. Mothers with a higher educational background tend to understand more about
the importance of infant nutrition and breastfeeding practices [22]. [24] state that the knowledge of mothers
with higher education is not better than mothers with low education concerning the nutritional status of
infants; this is because the mother's nutritional knowledge is only sometimes aligned with appropriate
breastfeeding/infant feeding practices.

Research by [25] among medical students r@rding knowledge, attitudes, and behavior regarding
breastfeeding infants to grow and develop babies showed that there was a significant relationship (p<0.001)
atween knowledge and attitudes, between knowledge and behavior, between attitudes and behavior, in
breastfeeding to the baby. This study shows that comprehensive nutritional knowledge for infants 0-6
months is an essential factor in improving the nutritional status of infants.

3.3 Relationship between maternal occupation and infant nutritional status under six months

Working mothers will add to the family income so that the mother's nutrition during pregnancy and
breastfeeding is more secure, providing more nutrition for the baby during the“ﬁ month period. This study
shows that there is a significant relationship between maternal occupation and infant nutritional status based
on Weight for Length and BMI for Age (p<0.05) (See Table 3). [26] showed a significant relationship
between family income and malnutrition in infants aged 0-6 months. [27] also show that a good family
income will affect the excellent composition of breast milk. On the other hand, [28] study shows that
maternal daily work hours could be an important determinant of child stunting in the northern region of
Ghana.

Long working hours with minimal pay harm children's nutritional status [ZTQResearch by [23] in Ethiopia
shows no relationship between stunting and a mother's employment because mothers who do not work have
more time to care for and breastfeed their babies.

3.4 Relationship between family income and infant nutritional status under six manhs

This study shows that there is a significant relationship between family income and infant nutritional status
based on weight for age and weight for length (p<0.05) (See Table 3). This study's results align with the
research of [29], which shows a significant relationship between family income and nutritional status and
the development of children under five [29].
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[30] show that the risk of stunting increases along with the decline in the Household Wealth Index (HWI).
A high HWI reflects an increase in household ability to purchase and access good quality food, more
accessible access to health services, and improved status of sanitation and clean water facilities. Good
hygiene practices play a role in improving the health of infants related to the prevention of various
infectious diseases, which will ultimately affect the nutritional status of infants [31- 33]. Families with high
HWI can fulfill minimal food diversity for children. Dietary diversity in children plays a vital role in
fulfilling macronutrients and micronutrients for their growth and development [34], [35].

3.5 Relationship between maternal parity and infant nutritional status under six months

This study's results indicate no significant relationship between the number of parity mothers and the
nutritional status of infants (See Table 3). However, a study by [36] found that the lipid content in breast
milk increased with parity. [37] showed that compared to the single parity group, the lipid concentrations of
the two parities showed an increase of 36% (p = 0.016), three parities showed an increase of 103%
(p=0.001) and in the four parity group an increase of 72% (p=0.03). This increase in lipid levels may be due
to structural or functional changes in the mammary glands associated with aging and successive
pregnancies, which may cause changes in the macronutrient content of breast milk. In contrast, another
study showed that colostrum and mature milk from primiparous mothers contained higher protein and lower
carbohydrate concentrations than multiparous mothers [38].

Contrary to our study's results, [22] research state that parity is a determinant of the incidence of stunting in
toddlers aged 12-59 months. Toddlers who have mothers with multiple parities have a 3.25 times greater
risk of stunting than mothers with little parity. Other studies have shown that children born at more parity
can experience growth and development disorders because the burden on parents will be more significant
with increasing children [39].

3.6 Relationship between exclusive breastfed and infant nutritional status under six months

This study showed no significant relationship between breastfed and infant nutritional status (p<0.05) (See
Table 3). [26] showed a significant relationship betwg) the mother's attitude and the baby's nutritional
status in infants 0-6 months. Underutrition babies are caused by mothers' lack of knowledge about giving
breast milk to their babies. Mothers consider babies who are fussy and do not sleep well as not full, so
mothers give other food besides breast milk. [40] study, which included 917 pairs of mothers and babies
under six months in Bangladesh, stated that there was no significant relationship between exclusive
breastfeeding and the incidence of stunting. However, exclusive breastfeeding is significantly associated
with the incidence of being underweight (p-value = 0.018). Mothersho give exclusive breastfeeding are
36% less likely for their babies to experience underweight than mothers who do not give exclusive
breastfeeding.

On the other hand, [41] study showed a significant relationship between mothers who were non-exclusively
breastfed and introduced complementary foods earlier under five months with increased body weight
(zBMI-change values) in the 4-5 month age group. Early introduction of complementary foods to breast
milk is associated with too rapid or excessive weight gain, which will be a risk factor for the incidence of
being overweight later in life. A study in Australia with a sample of 3153 infants showed that introducing
solid foods earlier (before four months) was associated with an increase in BMI above average at the age of
1 year [42]. However, other studies have stated that there is no consistent evidence between the introduction
of complementary foods earlier and the future risk of being overweight [43].

4. Study limitation
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The limitation of this study is that the research is cross-sectional. If every baby were followed in a cohort
from birth to 6 months, the underweight, stunted, and wasted prevalence would undoubtedly be more
accurate. Therefore, an assessment of whether there is a significant relationship between infant nutritional
status and maternal characteristics will be closer to reality. In addition, in this study, there was no mention
of the mother's status of the baby. Of course, the mother's nutritional status also determines the infant's
nutritional status, especially breastfed babies.

5. Conclusion

The prevalence of underweight, stunted, and wasted were 0.9%, 0.5%, and 13.5%, respectively. There is a
significant relationship between maternal education, maternal occupation, and family income with waste in
infants under six months.
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