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Objectives: This study examined stunting at birth and its associations with physical factors of parents and children in Indonesia.
Methods: This study analyzed secondary data from the national cross-sectional Indonesian Basic Health Survey 2018, conducted
across 34 provinces and 514 districts/cities. Birth length data were available for 756 newborns. Univariable, bivariable, and multivari-
able logistic regression analyses were performed to determine associations between the physical factors of parents and children and
stunting at birth.

Results: In total, 10.2% of children aged 0 months were stunted at birth (10.7% of males and 9.5% of females). Stunting at birth was
associated with the mother’s age at first pregnancy, parity, parents’ heights, parents’ages, and gestational age. Children from mothers
with short statures (height <145.0 cm) and fathers with short statures (height <161.9 cm) had an almost 6 times higher likelihood of
being stunted at birth (adjusted odds ratio, 5.93; 95% confidence interval, 5.53 to 6.36). A higher maternal age at first pregnancy had
a protective effect against stunting. However, other variables (firstborn child, preterm birth, and both parents’ages being <20 or >35
years) corresponded to a 2-fold higher likelihood of stunting at birth compared to the reference.

Conclusions: These findings provide evidence that interventions to reduce stunting aimed at pregnant females should also consider
the parents’ stature, age, and parity, particularly if it is the first pregnancy and if the parents are short in stature or young. Robust pro-
grams to support pregnant females and monitor children’s heights from birth will help prevent intergenerational stunting.
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INTRODUCTION

Stunting at birth is prevalent in low and middle-income
countries [1]. In Guatemala, 33% of young infants (<6 weeks
of age) are stunted [2]. In Indonesia, the proportion of children
with birth lengths of less than 48 cm increased from 20.2% in
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2013 to 22.7% in 2018. However, little information is available
about the proportion of newborns who are stunted at birth
[3,4]. One study showed that the prevalence of stunting in
children under 2 years old was 33.7% in 2013 [5]. The World
Health Organization (WHO) set a target for all countries to re-
duce the prevalence of stunting at birth by 40% by 2025 [6].

Stunting at birth, measured from the length of birth for age,
is an important indicator of both an individual’s initial growth
and his or her development in later childhood and adult life.
One study showed that a short length at birth was a determi-
nant of stunting later in life [7]. Stunting might also increase
the risk of experiencing developmental delays and contracting
non-communicable diseases later in life [8].

Stunting is often a response to a limited supply of nutrients
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at the cellular level, because of which resources for growth
are diverted toward the maintenance of basic metabolic func-
tions [9]. Children who experience stunting at an early age (<6
months) tend to face difficulties catching up on regular
growth, which results in a shorter stature as an adult. Many
studies have examined stunting in children aged 0-23 months
or 0-59 months, but few have examined newborns exclusively.
Moreover, a lack of information about birth length in some
studies prevented further analysis [10]. Stunting at birth must
be examined to help understand when stunting prevention
programs should be conducted, whether during pregnancy,
breastfeeding, or the complementary feeding period, in order
to ultimately reduce the prevalence of stunting and prevent
limitations of growth at a later age.

There is a growing body of literature investigating the vari-
ous factors that increase the risk of a short birth length or
stunting at birth. One study showed that males are more likely
than females to be stunted at birth [2]. A longer duration of
pregnancy has also been found to have a significant positive
association with an infant’s length at birth [11]. A previous
study highlighted the need to consider maternal height—a
potential indicator of a mother’s nutritional status during
childhood—as a proxy for intergenerational undernutrition
that affects stunting [5]. Most previous studies investigated
the association between stunting and maternal height but did
not examine the relationship between combined maternal
and paternal heights and stunting at birth. Understanding
whether stunting has occurred at birth is important for deter-
mining appropriate stunting management strategies and en-
suring that children’s growth, both weight and height indica-
tors, from birth is monitored to prevent inadequate growth
and development later in life. Hence, this study aimed to ex-
amine stunting at birth and its association with the physical
factors of parents and children among newborns in Indonesia.

METHODS

Study Design

This study used secondary data from the Indonesian Basic
Health Research (RISKESDAS) 2018, a national cross-sectional
study that is conducted by the Ministry of Health every 5 years.
It collected information related to health indicators, including
maternal and child health indicators. The survey aimed to ex-
amine the state of public health in Indonesia on the district/
city level, the provincial level, and the national level [3].
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Sample Size and Sampling

The sample selection process of RISKESDAS was designed to
represent the national population across 514 districts/cities
and 34 provinces in Indonesia. In total, 29 824 census blocks
were visited out of the 30 000 census blocks that were target-
ed (99.4%). Additionally, 295 720 households were visited, and
1017 290 household members were interviewed, with a re-
sponse rate of 93.2%.

Participants were selected using a two-stage sampling meth-
od. The first stage implied stratification of all census blocks
from the 2010 population census based on welfare strata. Then,
180 000 out of 720 000 census blocks were selected after sys-
tematic probability proportional to size (PPS) sampling was
conducted. Finally, 30 000 census blocks were selected system-
atically using the PPS method in each urban/rural stratum per
regency/city. The second stage involved selecting 10 house-
holds through systematic sampling with implicit stratification
according to household heads’ education levels. All household
members who stayed or planned to stay in the household for
at least 6 months and had the same food source were inter-
viewed. Trained fieldworkers conducted face-to-face interviews
using structured questionnaires. Respondents aged 15 and
under were accompanied or represented by a parent or guard-
ian during the interview.

For this study, the sample consisted of children aged 0 months
for whom birth length data were available. In total, 756 new-
borns with complete data were included in our analysis.

Study Variables

The dependent variable was stunting at birth. Birth length
data were obtained from childbirth documents: either the moth-
er and child health book provided by the Ministry of Health to
every pregnant females in Indonesia, birth certificates, or other
legal documents. Health workers measure infants’birth lengths
within the first 24 hours after birth according to Indonesia’s
neonatal care guidelines [12].

Stunting at birth was defined as having a height for age Z-
score (HAZ) of less than minus two standard deviations (SD; <-2
SDs from the median), based on 2006 WHO child growth stan-
dards [13]. WHO Anthro software was used to calculate Z-scores.
HAZ is a child nutritional status indicator to determine wheth-
er a child’s height and growth correspond to his or her age.

The independent variables were the mother’s age at first
pregnancy, parity, parents” heights, parents’ ages, the child’s
sex, and gestational age. The mother’s age at first pregnancy
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was divided into groups (<15, 15-17, 18-19, 20-24, and =25
years old). Parity was indicated as 1, 2, 3, or =4 births. Mater-
nal and paternal heights were measured using a standardized
body length, with an accuracy of 0.01 cm. Parental height was
shown as the combined height of the mother and father. Ma-
ternal and paternal height were categorized as short if they
were less than 145.0 cm [14] and 161.9 cm [15], respectively.
Parental age was classified into three groups: both parents be-
ing 20-35 years old, only 1 parent being 20-35 years old, and
both parents being <20 years old or >35 years old. In addi-
tion, physical factors related to children consisted of sex and
gestational age, which was categorized as either preterm (<37
weeks) or full-term (=37 weeks).

Statistical Analysis

IBM SPSS version 24.0 (IBM Corp., Armonk, NY, USA) was
used for analysis. Prior to the analysis, the distribution of body
length and HAZ were tested for normality using the Kol-
mogorov-Smirnov test, which resulted in an abnormal distri-
bution. A binary binomial categorical variable was then creat-
ed by categorizing subjects as either stunted or not stunted.
Descriptive statistics were used to indicate the sample distri-
bution and proportion of newborns with stunting at birth. We
used multiple imputations for missing data and assumed ran-
dom conditions of missingness on observed data. Imputed
data were used for univariable analysis of incomplete inde-
pendent variable data. The chi-square test was conducted to
analyze the association between stunting at birth and all inde-
pendent variables and assess multiple logistic regression can-
didates. Independent variables with p-values of <0.25 after
the bivariable analysis were included in the multivariable lo-
gistic regression analysis [16]. Finally, multivariable logistic re-
gression was conducted using backwards selection. The p-val-
ues of <0.05 were considered to indicate statistical signifi-
cance in the final model. The logistic regression analysis used
sample weight to compare the proportion of stunting at birth
according to the mother’s age at first pregnancy, parity, par-
ents’heights, parents’ages, child sex, and gestational age.

Ethics Statement

Ethical approval was received from the Health Research Eth-
ics Committee of the Indonesian Ministry of Health (LB.02.01/
2/KE.267/2017). Permission to access data from the RISKESDAS
2018 was granted by the National Institute of Health Research
and Development of the Indonesian Ministry of Health. Before
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participating in the survey, written informed consent was ob-
tained from each individual’s parents or legal guardians for
their participation.

RESULTS

Characteristics of Respondents

Table 1 shows that most of the mothers of the 756 partici-
pants experienced their first pregnancy within the age range
of 20-24 years old (47.0%), and had a parity of 2 (37.6%). Most
of the newborns were delivered after the full-term (74.5%).

Characteristics n (%)
First pregnancy age (y)

<15 11(1.5)

15-17 57 (7.5)

18-19 135(17.9)

20-24 355 (47.0)

>25 198 (25.2)
Parity

1 200 (26.5)

2 284 (37.6)

3 170 (22.5)

>4 98(18.1)
Gestational age when the child was born (wk)

>37 563 (74.5)

<37 193(25.5)
Child sex

Male 388 (51.3)

Female 368 (48.7)
Parents” heights (cm)

Mother =145.0, father =161.9 446 (59.0)

Mother <145.0, father >161.9 48 (6.3)

Mother =>145.0, father <161.9 236(31.2)

Mother <145.0, father <161.9 26(3.4)
Parents’ ages (y)

Both parents 20-35 433 (57.3)

Either parent 20-35 221(29.2)

Both parents <20 or >35 102 (13.5)
Stunting at birth

No 675(89.3)

Yes 81(10.7)

HAZ
Mean = SD (Min-Max) -0.55+1.07 (-5.22-3.41)

HAZ, height for age Z-score; SD, standard deviation; Min, minimum; Max,
maximum.
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The proportion of stunting at birth was slightly different be-
tween males (51.3%) and females (48.7%). A majority of the
newborns had mothers and fathers with tall statures (59.0%)
and parents whose ages were both 20-35 years old (57.3%).
The proportion of subjects with stunting at birth was 10.7%.

Distribution of Stunting at Birth

Figure 1 shows a distribution of stunting at birth by sex.
There was no clear distribution pattern of parity according to
stunting at birth by sex, but stunting was higher among fe-
male firstborn children (12.5%) than male firstborn children
(10.1%) (Figure 1A). The graph shows that the proportion of
stunting at birth was higher among children born preterm
(17.0%) than full-term (8.2%) and higher among preterm
males (26.6%) than preterm females (9.5%).

In terms of parents’ heights, this study found the highest
proportion of subjects who were stunted at birth among chil-
dren born to a short mother and father (31.1%). Among this
group, more females (38.2%) were stunted at birth than males
50 r
45 +
40 +
35
30

Stunted at birth (%)

12.5
101 au113

(25.8%) (Figure 1B). In terms of age, children whose parents
were both younger than 20 or older than 35 had the highest
proportion of stunted newborns (12.8%), of which the propor-
tion of males (13.7%) was higher than females (11.4%)

Associations Between Parents’ and Children’s
Physical Factors and Stunting at Birth
Bivariable analysis showed that all variables had a signifi-

cant association with stunting at birth among newborns
(p<0.05). Likewise, after adjustment with all variables, the
variables in the final model associated with stunting at birth
were the mother’s age at first pregnancy, parity, gestational
age, parents’ heights, and parents’ages (Table 2).

Children of mothers whose first birth was at the age of 25 or
older were less likely to be stunted at birth than those in the
reference group (adjusted odds ratio [aOR], 0.80; 95% confi-
dence interval [Cl], 0.68 to 0.95; p=0.011). Firstborn children
were more than 2.31 times more likely to be stunted at birth
than non-firstborn children (aOR, 2.31; 95% Cl, 2.16 to 2.47;
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Figure 1. Distribution of stunting at birth according to parity and gestational age (A) and parental height and parent’s age (B) by

sex among newborns, Indonesia in 2018.
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Variables Stunting at birth (%) cOR (95%Cl) p-value aO0R (95%Cl) p-value
Mother's age at first pregnancy (y)

<15 5.1 1.00 (reference) 1.00 (reference)

15-17 42 0.81(0.68, 0.97) 0.021 0.37(0.31, 0.45) <0.001

18-19 79 1.59(1.36, 1.87) <0.001 0.37(0.31, 0.45) <0.001

20-24 129 2.76(2.35, 3.23) <0.001 1.34(1.13, 1.58) 0.001

>75 8.0 1.63(1.39,1.92) <0.001 0.80(0.68, 0.95) 0.011
Parity

>4 9.0 1.00 (reference) 1.00 (reference)

3 115 1.57 (1.49, 1.66) <0.001 1.70 (159, 1.82) <0.001

2 10.5 1.51(1.43, 1.59) <0.001 2.04(1.92,2.18) <0.001

1 11.3 1.79(1.69, 1.90) <0.001 2.31(2.16, 2.47) <0.001
Gestational age (wk)

=37 8.2 1.00 (reference) 1.00 (reference)

<37 17.0 2.30(2.23, 2.36) <0.001 2.12(2.05,2.19) <0.001
Child sex

Male 10.7 1.00 (reference)

Female 95 0.88 (0.86, 0.90) <0.001
Parents” heights (cm)

Mother >145.0, father =161.9 9.8 1.00 (reference) 1.00 (reference)

Mother <145.0, father =161.9 13.9 1.49(1.41,1.57) <0.001 1.59(1.51, 1.68) <0.001

Mother =145.0, father <161.9 5.0 0.48(0.46, 0.51) <0.001 0.54(0.51, 0.56) <0.001

Mother <145.0, father <161.9 31.1 4.16(3.90, 4.44) <0.001 5.93 (5.53, 6.36) <0.001
Parents’ ages (y)

Both parents 20-35 8.5 1.00 (reference) 1.00 (reference)

Either parent 20-35 9.3 1.12(1.08, 1.16) <0.001 1.50 (1.44, 1.55) <0.001

Both parents <20 or >35 12.8 1.59(1.52, 1.65) <0.001 2.37 (2.25, 2.50) <0.001
Constant 0.036

cOR, crude odds ratio; Cl, confidence interval; aOR, adjusted odds ratio.

p<0.001). The results also showed that preterm newborns
were twice as likely to be stunted at birth than babies deliv-
ered after the full-term (aOR, 2.12; 95% Cl, 2.05 to 2.19;
p<0.001). Children who had a short mother and father were
almost 6 times more likely to be stunted at birth than children
who had mothers and fathers with an average height (aOR,
5.93;95% Cl, 5.53 to 6.36; p<0.001). In addition, children with
parents whose ages were both <20 years old or >35 years old
were more than 2 times more likely to be stunted at birth (aOR,
2.37;95% Cl, 2.25 to 2.50; p<0.001) than the reference group.
The summary statistic model showed that the Nagelkerke R
was 0.104, which suggests that 10.4% of the variability of stunt-
ing at birth could be explained by the mother’s age at first preg-
nancy, parity, gestational age, parents’ heights, and parents’
ages. This low percentage of explained variance suggests that

there were considerably more variables responsible for stunt-
ing at birth than were identified in this study.

DISCUSSION

Our findings show that stunting at birth is experienced by
1 in every 10 newborns in Indonesia. This is lower than the
rate of stunted newborns in Guatemala and Ethiopia, both of
which have a rate of stunting at birth of around 30% [2,17].
One report found that the prevalence of stunted growth among
children in Indonesia reached its peak within the age range of
12-23 months (37.7%) then slightly decreased at 24-35 months
old (35.6%) [3]. However, stunting at birth is often overlooked
and not followed up during newborn care. Available programs
and interventions still mostly focus on low birth weight as an
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essential treatment and outcome indicator [12,18,19]. One pos-
sible reason for this is that stunting at birth does not cause as
much direct harm to infants as low birth weight does to new-
borns. Policy-makers and stakeholders should consider these
findings and adjust existing programs and interventions ac-
cordingly for low birth weight and stunting prevention.

In this study, the model showed that a mother’s age at first
pregnancy of =25 years old had a significant protective effect
on the odds of a newborn being stunted compared to the ref-
erence group. This result aligns with a study of 55 countries that
showed that increasing the age at first pregnancy to 27-29 could
decrease infant mortality and adverse child health outcomes
(stunting, underweight, anemia, diarrhea) [20]. Mothers whose
first pregnancies were within the age range of 27-29 (delayed
first birth) were more likely to live in better sanitary conditions,
have a higher education level, have a higher socioeconomic
status, have a partner, and live in an urban area [21]. Advising
young females to delay their first pregnancies and apprising
them of the potential risks of a young pregnancy, such as ad-
verse child health outcomes, should be included in health ed-
ucation materials for adolescents and young females to increase
their awareness. The results of this study showing that a first
pregnancy within the age range of 20-24 years old increased
the odds of stunting at birth might be due to premature births
occurring more than 60% of the time among mothers in this
age range, according to cross-tabulation of the results.

We found that the likelihood of children from first parity
(firstborn children) being stunted at birth was 2.31 times high-
er than the reference group. Cross-tabulation of the results
showed that nearly 80% of mothers experienced their first
birth when they were younger than 25 years old. One study
found that females who gave birth for the first time when they
were younger than 27 years old had lower levels of maturity,
lower socioeconomic status, and poorer hygiene compared to
females with an older age at first birth [20].

Our findings showed that preterm infants had a higher risk
of experiencing stunting as a child, which is consistent with
the findings of previous studies [7]. Preterm infants tend to
have a lower birth weight and length than full-term infants [3].
One study found that preterm infants had higher levels of
plasma insulin-like growth factor binding protein 2 (IGFBP-2),
an endocrine regulator of growth, which led to children hav-
ing a shorter stature. Different levels of IGFBP-2 might be caused
by nutritional abnormalities during the perinatal period [22].

Maternal height has been found to be a risk factor for child
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stunting [14,23]. Our findings showed that having both a short
mother and father increased the risk of stunting at birth. One
study found that genetic factors had a stronger influence on an
infant’s length at birth than the intrauterine environment [24].
Moreover, a study found that a 0.22-SD and a 0.15-SD increase
in an infant’s length at birth was positively associated with a
1-SD increase in maternal and paternal height, respectively [25].

The link between parents’ heights, socioeconomic status, and
intergenerational outcomes (i.e., stunting at birth) can be ex-
plained based on 4 factors suggested in a previous study: (1)
biomechanical factors (i.e., female’s reproductive organs such
as pelvic and placental organs), (2) biological factors (i.e., one’s
metabolism when receiving or transferring nutritional compo-
nents, poor nutritional stock), (3) genetic factors, and (4) psy-
chosocial factors (i.e., poor living conditions) [9]. A previous study
suggested that the father’s height can affect a newborn’s likeli-
hood of inheriting a gene that affects bone growth throughout
pregnancy, while the mother’s height can affect a newborn’s like-
lihood of inheriting a gene that affects bone growth at a later
period during pregnancy [25]. Therefore, genetics related to
paternal and maternal height and environmental factors dur-
ing childhood are important predictors of a child’s stature [26].

However, neither maternal nor paternal height has been used
as determining factors when selecting targets for nutrition
programs. In addition, the father’s height during antenatal care
or children’s health assessments is rarely considered in prac-
tice. This might result in an intergenerational stunting effect in
the absence of appropriate interventions to break the cycle.

Our study also found that children from parents who were
both aged either <20 years old or >35 years old were 2.37
times more likely to be stunted at birth compared to their
counterparts. The age range of 25-29 is the optimal time for
couples to have children to prevent the risk of having a stunt-
ed child at birth [20]. At 20 years old and younger, females
uteruses and pelvises are not yet fully developed, and preg-
nancy carries a greater risk of severe preeclampsia, poor fetal
growth, and fetal distress. For female >35 years, pregnancy
carries a high risk of preterm delivery, severe preeclampsia,
hypertension [27]. This suggests that a mother’s age at preg-
nancy could result in a poor birth outcome that stunts a child’s
potential growth.

Having a child who is stunted at birth might also correlate in
part to the readiness and maturity of the father, especially a
first-time father. Young fathers tend to have a relatively low
socioeconomic status and education level, which makes them
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less likely to have access to prenatal or antenatal health servic-
es and household food security. Additionally, advanced pater-
nal age could also result in certain health risks due to chromo-
somal mutations and abnormalities [28], and having a father
who is old and less physically energetic could also potentially
undermine a child’s growth and development.

The present study makes several noteworthy contributions
to research on the correlation between the physical factors of
parents and children with stunting at birth. Previous studies
have only focused on maternal variables (e.g., mothers’ height
and age) and have not considered fathers” height nor mothers’
and fathers’ heights combined [2,17]. This study generated
further evidence that stunting occurs from birth and should
be prevented since stunting is hard to reverse later in life [29].
Furthermore, these findings are also important since the birth
length of all newborns was measured and recorded as a basis
for future child growth monitoring, as only 47.9% of under-5
children had recorded birth lengths [3]. Lastly, the data source
for this study represented national-level data in which the pro-
cedures and instruments were validated (i.e., the data collec-
tors had health science background, training, and supervision).

There were some limitations to this study. The survey relied
on documented records that collected data on infants’ length
at birth. Thus, infants who did not have a recorded birth length
were not included, and findings may not be representative of
all newborns. The role of other parental and environmental
factors before and during pregnancy were also not considered
in this study. Further studies that focus on mothers’ diets, nu-
tritional intake, health-seeking behaviors, and weight gain dur-
ing pregnancy are therefore recommended.

Nevertheless, despite the relatively low rate of stunting at
birth in Indonesia, stunting still remains a potential future
public health problem that demands action. This study showed
that the mother’s age at first pregnancy, parity, parents’ heights,
parents’ages, and gestational age were significantly associated
with stunting at birth. Efforts to reduce stunting should thus
consider parents’stature, age, and parity, especially for first-time
pregnancies, and if parents are short in stature or young. Our
findings suggest the need to implement robust programs for
supporting pregnant women and children. Education and coun-
seling should be provided to improve parents awareness about
birth outcomes and the consequences of stunting on childhood
growth, delaying first pregnancy, record and consider the char-
acteristics of parents, and monitor children’s heights from birth
as effective strategies to prevent intergenerational stunting.
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