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INTRODUCTION

ABSTRACT
Background: The incidence of stunting remained high until 2024, namely 21.6%, making
it a national problem. Stunting can be predicted early by using the length of the birth
body. However, many people do not care about the length of the baby's body at birth.
Many factors affect the length of the baby's body at birth, including genetic and external
factors. Anemia in pregnant women is one of the determining factors for stunting, so
giving iron tablets is very important to prevent stunting.
Objectives: The purpose of this study was to analyze the relationship between iron
tablet consumption and the baby's length at birth.
Methods: This study was an analytical survey that examines the characteristics of
mothers who have live-born babies with mature in 2019 to 2023 in Tugurejo Village.
Data were collected from records in the Mother and Child Health/MCH book and direct
interviews with research subjects. The number of samples was 108 babies and their
mothers. The collected data were analyzed using chi square & logistic regression tests.
Results: There was a significant relationship between taboo from consuming one source
of protein (p-value=0.034), consumption of iron tablets during pregnancy (p-
value=0.043), maternal age during pregnancy (p-value=0.001), and exposure to
cigarette smoke during pregnancy (p-value=0.050) with baby's birth length. Meanwhile,
the mother's height and the habit of drinking milk during pregnancy were not
significantly related to the baby's birth length.
Conclusions: The dominant variables related to the length of the baby's birth are the
completeness of iron tablet consumption and the mother's age during pregnancy.

with stunting will tend to grow short and get sick quickly,

Until early 2024, stunting is still a national
problem in Indonesia; this can be seen from the results of
the latest Indonesian Nutrition Status Survey/Survey
Status Gizi Indonesia), which shows that the national
stunting rate is 21.6%. The stunting incidence rate still
needs to reach the national target, namely below 14%,
which must be achieved by the end of 20242, Stunting in
Indonesia occurs almost evenly in all provinces, including
Lampung Province. Even though stunting in Lampung has
decreased, data for 2022 shows that the incidence of
stunting in Lampung Province still reaches 15.8%3.

Children who experience stunting tend to get sick
easily and have low intellectual abilities, which will affect
the nation's competitiveness in the future. Stunting has
not only short-term impacts but also long-term effects
that are very detrimental to the child's future®. Children

and what is most worrying is that stunting can also have
an impact on children's cognitive development®. his
condition is why stunting must be addressed
immediately; it is closely related to the future of children
and the future of the Indonesian nation.

The Government of the Republic of Indonesia has taken
many actions, either by preventing or accelerating the
reduction of stunting. Prevention is carried out not only
for pregnant women and toddlers but also for young
women by providing iron tablets. Even though it
continues to decline, the incidence of stunting in children
under five in Indonesia is still being reported.

Several things are thought to contribute to the
occurrence of stunting in Indonesia, due to the still high
rate of anemia in pregnant women® and the occurrence
of pregnancies at risky ages (less than 20 years or more
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than 35 years). Even in 2022, Lampung Province will be
ranked 10th in the province with the lowest average age
at marriage in Indonesia, namely with an average age at
which women marry 20.6 years’. From the average age at
marriage, indeed, there are still many women in Lampung
who marry and become pregnant at a risky age (less than
20 years). Even though the age is too young when getting
married and pregnant means that the reproductive
organs are not ready for the development of the baby,
especially with the high incidence of anemia in pregnant
women®, This is what is believed to cause many health
problems for pregnant women and mothers giving birth
in Indonesia, including giving birth to babies with short
body length/stunting.

The body length of a baby at birth is influenced by
many factors that occur before and during the pregnancy
process®, but the mother's nutritional factors during
pregnancy are thought to play the most role®. Therefore,
providing various nutrients during pregnancy is very
important, such as giving additional iron (Fe) and calcium
tablets to pregnant women. Providing additional Fe and
calcium tablets during pregnancy has long been
programmed by the Government of the Republic of
Indonesia. However, there are still many pregnant
women who experience anemia®, as well as mothers
giving birth to babies born with a body length in the short
category (less than 48 cm).

Stunting can be recognized from the time the
baby is born, namely by using the indicator of the baby's
birth lengthl0, Babies born short, namely less than 48
cm!! are at risk of experiencing stunting; research results
even report that babies born short have three times the
risk of experiencing stunting compared to babies born
with regular body length!2. Many studies have reported
that the length of a baby's birth predicts stunting'%13, but
few have studied the risk factors that cause short babies
to be born more deeply. Although many studies have
examined the risk factors for short babies to be born,
those that link them to an increased risk of stunting are
still rare. This condition is exacerbated by the fact that
many parents do not understand that short babies are an
early warning of stunting during their child's
development. This condition is what attracted the author
to analyze the risk factors associated with short birth
length in TugurejoTanggamus village, Lampung Province,
Indonesia.Tugurejo Village was chosen as the research
location because it contributed to many stunting
incidents in Tanggamus Regency in 2021. Meanwhile,
Tanggamus Regency was the first district with the highest
number of stunting incidents in Lampung Province in
2021, This research aims to find out the factors
associated with short-birth babies, with the hope that
once they are known, they can be prevented immediately
while the baby is still in the womb so that when the baby
is born, he or she will not experience stunting.

METHODS
Design and Sample

This study's design is an analytical observational
study with a cross-sectional approach that attempts to
analyze the risk factors for short birth length in Pekon
Tugurejo, Semaka District, Tanggamus, Lampung
Province. Primary and secondary data used come from
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medical records of live births at the Health Center and
Village Midwives. The data needed in this study uses
secondary data sourced from the MCH book and direct
interviews with the baby's mother. This research has
received approval from the Health Research Ethics
Commission at Malahayati University Bandar Lampung,
with number 4039/EC/KEP-UNMAL/2023 dated April 21,
2023.

Research Subjects

Data was collected from live birth records
between 2019 and 2023 in Tugurejo Village. The total
number of live births over the last five years (2019-2023)
was 108 live birth data, and all of them were used as
samples in this study (total population). Meanwhile,
primary data is obtained by direct interviews with
research subjects to complete the data if the secondary
data recorded in the birth record still needs to be
completed. The data that was asked directly from the
research subjects was data about whether there was
abstinence from protein foods during pregnancy,
whether there was exposure to cigarettes in the house
during pregnancy, and the mother's milk drinking habits
during pregnancy. Meanwhile, other data, such as
the body length of the baby at birth, the mother's age
during pregnancy, and completeness of iron tablet
consumption, were obtained from KIA book
records/maternal and child health (MCH) book records.

This research was conducted in Tugurejo Village,
Tanggamus Regency. This study was conducted from July
to September 2023. Data was collected from the KIA
book, while data that was not in the KIA book was
collected by conducting direct interviews with the baby's
mother.

The baby's birth body length will be categorized
as short if it is <48 cm and will be categorized as average
body length if it is more than 48 cm1>16, In this study,
researchers categorized the presence or absence of
behaviour of abstaining from animal protein sources by
directly asking mothers of infants and toddlers whether
they abstained from one source of protein (milk, eggs,
fish and meat) during pregnancy. If the answer is yes, it is
categorized as abstaining from one source of animal
protein. Conversely, if the answer is no, then it is
categorized as not abstaining from eating protein. This
study did not measure the amount of protein consumed
by the research subjects during pregnancy. The variable
for complete consumption of iron tablets can be seen
from the records in the MCH book; if 90 tablets are
consumed during pregnancy, then it is categorized as
complete, and if less than 90 tablets, then it is categorized
as incomplete/deficient. Meanwhile, initial data for the
mother's age when pregnant and height were obtained
from the MCH book and reconfirmed during direct
interviews with research subjects. The variables of the
habit of consuming milk during pregnancy and whether
there was exposure to cigarette smoke in the house
during pregnancy were asked directly to the research
subjects.To obtain data on the regularity of milk
consumption during pregnancy, mothers of infants and
toddlers were asked about their milk consumption habits.
If the mother always and often consumes milk every day
during pregnancy, then she is categorized as consuming
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milk regularly, and vice versa. If she does not or rarely
consumes milk during pregnancy, then she is categorized
as not consuming milk regularly during pregnancy. In this
study, the researcher used a research instrument to
develop a list of questions to collect data that was not
recorded or obtained in the KIA book.

Data Analysis

This research used descriptive analysis to
describe the frequency distribution of categorical
variable data. Meanwhile, data on the baby's body length
at birth and the mother's characteristics were also
analyzed bivariate using the chi-square test and a
multivariate test using a logistic regression test with the
help of a computer program. Data testing was conducted
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at the Public Health Study Program at Malahayati
University. The significance value used is p-value<0.05.

RESULTS AND DISCUSSIONS

The results of the primary and secondary data
collected were then tabulated in several tables. Table 1
shows that the average length of live babies born in
Tugurejo between 2019-2023 was 48.3 c¢cm, with the
shortest value being 46 cm and the longest being 52 cm.
Meanwhile, the average height of the mother was 155.7
cm, with the lowest value being 145 cm and the highest
being 172 cm. The average age of the mother during
pregnancy was 21.9 years, with the youngest age being
15 years and the oldest age of the mother during
pregnancy being 30 years.

Table 1. Frequency distribution of birth length of babies born in Tugurejo in 2019-2023

Variable Maks Average
Baby's Body Length at Birth (cm) 52 48.3
Mother's Height (cm) 172 155.7
Mother's age when pregnant (years old) 30 21.9

*cm: centimeters

Table 2. The relationship between maternal characteristics during pregnancy and the length of the baby's birth

Baby's Body Length at

. Birth o p- OR
Variable Stumed Not Total % value (C1 95%)
Stunted
Abstain from consuming protein during pregnancy
Yes 5 (4.6%) 4(3.7%) 9 8.3 0.034* 4.13
No 23(21.3%) 76 (70.4%) 99 91.7 ’ (1.02-16.6)
Consuming iron during pregnancy
Incomplete (less than 90 tablets) 11(10.2%) 16 (14.8%) 27 25 0.043* 2.58
complete (90 tablets) 17 (15.7%) 64 (59.3%) 81 75 ’ (1.01-6.59)
Mother's Height
Short (<150 cm) 7 (6.5%) 9 (8.3%) 16 14.8 0.078 2.63
Normal (>150 cm) 21(19.5%) 71 (65.7%) 92 85.2 ) (0.87-7.91)
Mother's age when pregnant
High risk (less than 20 years or more than 35 13 (12.1%) 9 (8.3%) 22 20.4 6.83
years) 15(13.9%) 71 (65.7%) 86 79.6 0.001* (2.47-18.8)
Low risk (20-35 years)
Regularly consume milk during pregnancy
No (Rarely and never drink milk during 9 (8.3%) 13 (12.1%) 22 20.4 2.44
pregnancy) 19 (17.6%) 67 (62%) 86 79.6 0.072 (0.91-6.57)
Yes (Often or always drink milk during )
pregnancy)
Exposure to cigarette smoke during pregnancy at
home
Exposed 24 (22.2%) 53 (49.1%) 77 71.3 0.050* 3.05
Not exposed 4 (3.7%) 27 (25%) 31 28.7 ) (0.96-9.70)

* p-value <0.05, the difference was statistically significant; p-value: Probability Value; OR: Odds Ratio; 95% Cl: 95%
Confidence Interval; %: Percentage of Respondents Total; >: <: Less than; More than; <: Less than or equal to; >: More than

or equal to

The results of the primary and secondary data
collected were then tabulated in several tables. Table 1
shows that the average length of a baby at birth is 48.3
cm, which is still slightly above the standard limit of 48
cm. There are still many: 28 babies (25.9%) who were
born with short body length (<48 cm). Table 2 shows that
there are still 25% of mothers who do not consume
enough iron tablets during their pregnancy, and there are
still 20.4% who are pregnant at a risky age (too young or

too old). At the same time, the most worrying thingis that
71.7% of mothers were exposed to cigarette smoke
pollution at home during their pregnancy.

In Table 2, it was found that several variables
related to the length of the baby at birth were as follows,
namely: the existence of restrictions on consuming one
source of protein (p-value=0.34), the complete intake of
iron tablets during pregnancy (p-value=0.043), the
mother's age during pregnancy (p-value=0.001) and
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exposure to cigarette smoke in the house during
pregnancy (p-value=0.050). Meanwhile, the variables of
maternal height and milk drinking habits during
pregnancy were not significantly related to the body
length of the baby born.

In Table 1, 25.9% of babies born in Tugurejo
village from 2019 to 2023 still had short birth lengths (less
than 48 cm). This condition illustrates that many babies
born in the short category are at risk of stunting. This is in
accordance with data showing that the incidence of
stunting in the Tanggamus district until 2021 was still
around 2514, In fact, a baby's body length at birth can be
used as an initial indicator and an early warning of the
possibility of stunting as a toddler1%17,

From Table 2, it appears that the habit of
abstaining from eating protein sources in pregnant
women (eggs, fish, meat, and milk) is significantly related
to the body length of the baby they give birth to (p-
value=0.034) with an OR value of 4.31, which means that
the mother who Abstaining from animal protein foods
has the potential to have a baby with a short birth length
of 4.31 times compared to mothers who do not abstain
from eating protein. Animal protein sources are needed
during pregnancy. Previous research has reported a
relationship between adequate consumption of animal
protein and the incidence of stunting in toddlers?®.
Protein is essential for pregnant women to meet their
increasing protein needs during pregnancy. The need for
protein will increase as the period increases after
pregnancyl®. Adequate protein intake during pregnancy
is essential for embryo survival, growth, and
development. Low maternal dietary protein intake can
lead to miscarriage, intrauterine growth restriction, and
suboptimal postnatal growth due to deficiencies of
certain amino acids essential for metabolism and cell
function?0.

In Table 2, it is also seen that there is a significant
relationship between the completeness of consuming
iron/Fe tablets during pregnancy and the body length of
the newborn (p-value=0.043), with an OR value of 2.85,
which means that mothers who consume completely (90
tablets) during pregnancy will have the potential to have
a baby with an average body length of 2.85 times
compared to mothers who do not consume iron tablets
completely. Iron is essential to meet iron needs, which
increase during pregnancy; if needs are not met, it can
cause pregnancy anemia?!., There are high cases of
anemia in pregnant women in Indonesia, with almost half
of them experiencing anemia??, so additional iron tablets
are used as an alternative to meet iron needs in treating
anemia. Anemia in both pregnant women and toddlers is
thought to be closely related to stunting. The high
number of cases of anemia in children and toddlers is
exacerbated by the still high number of worm infections
caused by poor hygiene behaviori&2,

The mother's height was not significantly related
to the body length of the baby she was born with (p-
value=0.078). Although the baby's body length will be
influenced by the height of the parents genetically,
external environmental factors such as adequate
nutrition during pregnancy seem to have a stronger
influence on the baby's body length than genetic
factors?4, This condition can explain why children can be
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taller than their parents. Alternatively, vice versa,
children who are shorter than their parents. Adequate
nutritional factors during pregnancy, childhood, and
growth play a far more significant role in determining a
child's height than genetic factors, because nutritional
factors can optimize genetic factors?>.

In Table 2, it is also found that the mother's age
during pregnancy is also significantly related to the birth
length of the baby (p-value=0.001) with a value of
OR=6.83, which means that mothers who become
pregnant at an at-risk age have the potential to give birth
to babies with a short body length of 6.83 times, if
compared with mothers who became pregnant at a non-
risk age. The high age of marriage at a young age is
thought to be the cause of the high number of pregnant
women at risk ages, even though many studies report a
relationship between early marriage age and the
incidence of stunting26. A pregnancy that is too young
(less than 20 years) is precarious for the mother's health
as well as the baby's health, including the risk of being
born with a short body length. This is associated with the
mother not being physically and psychologically ready to
get pregnant and give birth, so many are found to have
births with problems, for example, experiencing
premature births?” and many other health problems. On
the other hand, mothers who are pregnant over the age
of 35 are at risk of experiencing many disorders that can
be dangerous for the mother and her baby. Various
studies have reported that being pregnant over the age
of 35 increases the risk of miscarriage, postpartum
haemorrhage and premature birth2,

The habit of consuming milk during pregnancy
was not significantly related to the baby's birth length (p-
value=0.072). This is certainly different from previous
studies, which reported a relationship between milk
consumption during pregnancy and an increase in the
birth weight and length of the baby??, However, several
studies recommend not giving too much milk to pregnant
women because it can cause an increase in maternal
weight/obesity, thereby triggering various degenerative
diseases in the future30. There was no significant
relationship between the habit of consuming milk during
pregnancy and the baby's body length in this
study. This is thought to be due to disruption of the
nutrient absorption process in pregnant women, for
example, due to worm infections3! or other absorption
disorders due to competitive barriers3?, so that the
essential nutrients in milk cannot be absorbed optimally.

In Table 2, it was found that exposure to cigarette
smoke in the house during pregnancy was significantly
related to the birth length of the baby (p-value=0.050)
with an OR=3.05. This shows that pregnant women who
are exposed to cigarette smoke are at risk of having short-
term babies when compared to mothers who are not
exposed to cigarette smoke. The results of this study are
in accordance with research that reports that exposure to
cigarette smoke during pregnancy will reduce the body
length and head circumference of the baby at birth33. The
more prolonged exposure to cigarette smoke
experienced by pregnant women or toddlers (more than
3 hours/day) is also reported to increase the risk of
stunting in toddlers ten times34.
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Variable p-value OR Cl (95%)
Consuming iron during pregnancy 0.050* 2.98 0.99-8.91
Mother's age when pregnant 0.001* 9.01 2.85-18.4
Mother's Height 0.111 2.69 0.79-9.08
Exposure to cigarette smoke at home 0.060 3.67 0.94-14.2

* p-value <0.05, the difference was statistically significant; p-value: Probability Value; 95% Cl: 95% Confidence Interval; OR:

Odds Ratio

In Table 3, the most dominant variables related to
the length of the baby at birth are the consumption of
complete iron tablets (p-value=0.050) and the mother's
age during pregnancy (p-value=0.001). The results of the
multivariate analysis showed that the mother's age
during pregnancy was the most dominant factor related
to the incidence of short birth babies (p-value=0.001),
with an OR value of 9.01, which means that mothers who
become pregnant at an at-risk age will have the potential
to give birth to babies with a short body length of 9.01
times. When compared with pregnant mothers at an age
who are not at risk. The physical and psychological
maturity of the mother during pregnancy seems to have
a significant influence on the health and growth of the
baby she is carrying. Various efforts can be made to
prevent pregnancy at a very young age, for example, by
delaying marriage at a young age and delaying pregnancy
until the age of maturity (between 20-35 years). There
also needs to be strong efforts from the family, especially
parents, to ensure that their children do not marry at too
young an age because Law No. 16 of 2019 concerning
marriage in Indonesia provides permission for the
marriage age to be limited to 19 years, of course, it is still
relatively young from a health perspective.

Multivariate analysis also showed that the
variable completeness of iron tablet consumption was
significantly related to the birth length of the baby (p-
value=0.050) with an OR of 2.98, which means that
pregnant women who consumed incomplete or less than
90 iron tablets would have the potential to have a baby
with a long body length—short birth when compared
with mothers who consumed complete iron tablets
during their pregnancy (table 3). Supplemental iron is
used to prevent anemia during pregnancy. Pregnancy
anemia has been reported to cause various health
problems for both the mother and the unborn baby.
Anemia is also reported to cause postnatal disorders, for
example, an increase in the potential for postpartum
hemorrhage3® and stunting in toddlers3®. Discomfort
when consuming iron tablets, such as constipation,
bloating, and nausea/vomiting, have long been reported
by many pregnant women3’, requires modification and
prevention so that this complaint does not become an
obstacle to consuming iron tablets during pregnancy.
There needs to be education about the right time to
consume iron so as not to increase nausea and vomiting,
and education is needed to increase the consumption of
fruit that contains lots of vitamin C38 and contains lots of
fiber so that it can increase the iron absorption process
and prevent the occurrence of iron constipation3. Food
sources that naturally contain a lot of iron, such as meat,
liver, and green vegetables, can also be used as additional
alternatives to meet the increased iron needs during

pregnancy. In fact, stunting prevention should ideally be
carried out during adolescence or before pregnancy*°.

The weakness of this study is that the researcher
collected secondary data sourced from birth registration
data at the village midwife and conducted direct
interviews with research subjects. This activity is carried
out if the secondary data in the birth registration is
incomplete. However, there are weaknesses because
what was asked of the research subjects was past data;
some research subjects no longer remember or have
forgotten, so they need to ask for help from other family
members to remember the data asked. Some research
subjects were also interviewed several times while
waiting for their memories to be recalled.

CONCLUSIONS

The completeness of iron tablet consumption
during pregnancy and the age at which the mother
becomes pregnant is related to the length of the baby at
birth. The less complete the mother's consumption of
iron tablets and the younger the mother is when
pregnant, the higher the potential for the mother to give
birth to a baby with a short body length.

Serious efforts are needed to increase the
amount of iron intake during pregnancy, whether
obtained from taking iron tablets or from foods that
naturally contain a lot of iron, so as to meet the increased
iron needs during pregnancy. Efforts are also needed to
prevent marriage and pregnancy at an early age, for
example, by advocating for changes in regulations
regarding the age of marriage.
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