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Purpose: This study investigated the effect of a woman's age at first marriage (AFM) on the
incidence of labor complications and babies with low birth weight (LBW). Methods: This
study used data from the 2017 Indonesian Demographic and Health Survey (IDHS) on
women aged 15-49 years who gave birth to their first child within the previous 5 years.
Data analysis was conducted using binary logistic regression for labor complications and
the binomial probit method for the incidence of LBW. Results: The analysis showed that
AFM affected the likelihood of childbirth complications and LBW babies. An increase in
AFM tended to reduce the risk of childbirth complications, although poor economic
conditions increased the risk of complications in mothers with a higher AFM. In addition,
a low or high AFM increased the chances of delivering a baby with LBW. Conclusion: A
low AFM was associated with an increased likelihood of women experiencing birth
complications when delivering their first child and delivering babies with LBW, under-
scoring the importance of delaying childbirth until a more mature age.

Corresponding author

Fajar Maulinda

Statistics of Riau Province, Pattimura
street no.12 Pekanbaru Municipality,
Riau 28131, Indonesia

TEL: +62-761-23042

FAX: +62-761-21336

E-MAIL: fmauli@bps.go.id

This article was adapted from a thesis by
Fajar Maulinda in partial fulfillment of the
requirements for the master's degree at
Universitas Indonesia.

Received Dec 26, 2020
Revised Feb 1, 2021

Key words: Labor complications; Low birth weight; Marriage

INTRODUCTION

A young woman's body is still developing and is not neces-
sarily ready to carry babies. Adolescence is a time during
which the body's physiological development continues, re-
quiring sufficient nutritional intake to produce energy for
growth However, a pregnant adolescent's nutritional intake is
shared with the fetus, resulting in insufficient nutrition for
both the mother and baby, which negatively impacts their
health [1].

The World Health Organization reported that around
295,000 women died during pregnancy and childbirth in 2017,
with most of the deaths occurring in poor and developing
countries [2]. Indonesia targeted reducing maternal mortality
to 306 maternal deaths per 100,000 live births by 2019, and the
2015 Inter-Census Population Survey showed that this target
had been reached, with 305 maternal deaths per 100,000 live
births [3]. However, tremendous efforts must still be made to
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achieve the Sustainable Development Goals (SDGs) target of
70 maternal deaths per 100,000 live births by 2030 [4]. Mc-
Carthy and Maine [5] stated that childbirth complications can
result in severe illness for the mother and can be a direct cause
of maternal death. Moreover, the likelihood of maternity-re-
lated death is linked to the risk of obstetric complications and
death during pregnancy, during childbirth, or within 42 days
postpartum [6]. The 2017 Indonesian Demographic and Health
Survey (IDHS) showed that the percentage of mothers who
experienced labor complications in Indonesia increased from
25.9% in 1997 to 74.1% in 2017 [7].

In addition, babies with low birth weight (LBW) are highly
susceptible to neonatal mortality [8]. Indonesia's 2016 neo-
natal mortality rate (NMR) was worse than other countries in
the Association of Southeast Asian Nations with higher gross
domestic products (GDP) per capita, including Singapore,
Thailand, Brunei Darussalam, and Malaysia. However, Indo-
nesia's NMR is also worse than those of Vietnam and the Phili-
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ppines, which have lower GDPs per capita than Indonesia [9].
Furthermore, LBW infants tend to have a higher risk of malnu-
trition (stunting, wasting, and underweight) during infancy
[10]. The proportion of stunted children under 5 years old in
Indonesia in 2018 was 30.8%, in line with the 2019 target set by
Indonesia's National Medium-Term Development Plan to re-
duce stunting to below 32%. Indonesia's government plans to
reduce the proportion of stunted children under 5 years old to
19% [11], as critical efforts to lower the percentage of LBW ba-
bies have become a central focus in maternal and child
development. Additionally, LBW babies tend to have lower
motor and cognitive scores than normal-weight babies as they
mature [12]. When they reach adolescence/adulthood, LBW
babies have a higher risk of experiencing cardiovascular dis-
eases and obesity [13]. Thus, it is essential to further inves-
tigate the various risks to which women with labor complica-
tions and LBW babies are exposed.

In Indonesia, it is a common belief that the transformation
of a girl into a woman starts when she marries. A woman's age
at first marriage (AFM) might also indicate her first exposure
to sexual intercourse, which can result in pregnancy. IDHS
data from 1991 to 2017 show that the median AFM is on an in-
creasing trend. However, the 2017 IDHS still shows that Indo-
nesia has a median AFM of only 21.8 years, meaning that half
of Indonesian women get married before their 21st birthday
[7]. Indeed, the practice of child marriage in Indonesia re-
mains prevalent. Poverty, poor education, cultural and reli-
gious values, and norms are among the factors behind the
high rate of child marriage in Indonesia. For example, parents
may encourage their daughters to marry quickly to avoid zina
(adultery and premarital sex). In parts of Indonesia where
child marriage is the norm, unmarried girls as young as 17 are
sometimes thought of as "old virgins," and these cultural be-
liefs put pressure on girls to marry early [14].

In 2018, Statistics Indonesia (BPS) estimated that 1,220,900
women aged 20-24 years old had married before the age of 18,
giving Indonesia one of the top 10 highest child marriage rates
in the world [15]. This poses a crucial challenge for Indonesia's
development. The importance of eliminating child marriage is
reflected in its inclusion as a target of the SDGs, specifically in
SDG 5.3, which aims to "eliminate all harmful practices, such
as child, early, and forced marriage and female genital
mutilation." Reducing child marriage would help to achieve
other SDGs, such as the first (no p overty), second (zero hunger),
third (good health and wellbeing), fourth (inclusive and quality ed-
ucation), fifth (gender equality), eighth (decent work and economic
growth), tenth (reduce inequalities) and sixteenth (peace, justice,
and strong institutions) goals [15].

Research in developing countries has found that nine out
of 10 pregnant adolescents are married, so it can be inferred

128 | Age at first marriage, labor complications and babies' weight

that marriage at a young age also increases the chance of
youth pregnancy [16]. This prevents young women from pur-
suing higher education and limits their access to economic op-
portunities, which in turn impairs their health [17]. Previous
studies have shown that maternal age influences the proba-
bility of labor complications [18] and of delivering LBW ba-
bies [8,19-21]. These phenomena are also affected by other is-
sues such as obstetrics, nutrition, antenatal care, healthcare ac-
cess, economic conditions, and education level [18,20,22-25].
Yet, despite the increasing urgency to mitigate the problem,
Indonesia's efforts to lower the rate of birth complications and
LBW babies have progressed slowly. Thus, in light of the cru-
cial obstacle that the age of young mothers poses to those ef-
forts, this study aimed to understand the impact of AFM on la-
bor complications and the birth of LBW babies.

METHODS

Ethics statement: This study was a secondary analysis of
existing data and did not require institutional review board

approval or informed consent.

This study used the 2017 IDHS [7], a survey which is carried
out every 5 years by the National Population and Family
Planning Board (BKKBN), BPS, and the Ministry of Health
(Kemenkes). The 2017 IDHS provides up-to-date estimates of
fundamental demographic and health indicators and includes
information on maternal and infant health in Indonesia using
a cross-sectional survey research design and two-stage strati-
fied sampling. The 2017 IDHS was designed to present reliable
estimates at national and provincial levels, with a sample cover-
ing 1,970 census blocks in urban and rural areas with a goal of
obtaining responses from 49,250 households. Surveyors ex-
pected an estimated 59,100 women aged 15-49 years to be identi-
fied from the sampled households, but only 49,627 women were
successfully interviewed from the sample.

To investigate the effect of AFM on labor complications and
LBW babies, this study selected women aged 15-49 years who
were or had been married, and who had delivered their first
child within the 5 years preceding the survey. In this study,
AFM was defined as the age at which a woman married or
started living together with her husband or first partner.
Mothers were determined to have had labor complications if
they experienced any of the following symptoms: intense and
regular heartburn for more than 24 hours, excessive bleeding,
high body temperature, convulsions and fainting, discharge of
amniotic fluid for more than 6 hours before the child was born,
restlessness/ pain, and other complications. This research used
a dichotomous categorical variable to determine labor com-
plications. Respondents chose "yes" if they experienced at
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least one type of difficulty during the delivery of their first
child, and "no" if they experienced no complications. A similar
dichotomous variable to identify LBW infants was also used.
Respondents chose "yes" if their first child's birth weight was
less than 2,500 grams, and "no" if the birth weight was greater
than or equal to 2,500 grams. The WHO categorizes age into
four groups: infants/newborns (before 1 year of age), chil-
dren/young children (1-10 years), adolescents/ older children
(10-19 years), and adults (20 years and over) [26]. In terms of
reproductive health, the ideal and lowest-risk age to experi-
ence pregnancy and, more specifically, birth and breastfeed-
ing is between 20 and 34 years old. The reproductive organs of
women under 20 years of age are considered immature and
pose a threat to the fetus [21], while pregnancies in mothers
over 35 years old are considered dangerous for both the moth-
er and baby due to the decline of reproductive function [21].
This study, therefore, categorizes AFM into 3 groups: less than
20 years old (adolescents), 20 to 34 years old, and 35 or older.
The inferential analysis used the binary logistic regression
method for labor complications and the binomial probit re-
gression method for the LBW infants.

RESULTS

The 2017 IDHS interviewed 49,627 women between 15 and
49 years old, 36,926 (74%) of whom were married. Further-
more, 15,329 respondents had delivered a baby within the 5
years preceding the survey, and the survey collected data on
17,019 births. Among infants with reported birth weight
(94.1% of the births) in the survey data, 7% had LBW. When
mothers were unable to report the exact birth weight of their
babies, their perception of the baby's size was collected
instead. In total, 12% of infants were considered to have been
born very small or smaller than average [7]. In addition, 74.1%
of women experienced labor complications.

In total, 4,732 respondents were married mothers who had
delivered their first child within the 5 years preceding the
survey. After the removal of missing or incomplete variables,
4,561 observations were available as units of analysis for labor
complications, and 4,593 observations were available for LBW
infants. In total, 8.8% of mothers' firstborn children were un-
derweight, 23.4% of mothers experienced no complications
during the delivery of their first child, and the remaining
76.6% of mothers experienced at least one complication.

To better understand the incidence of labor complications,
Table 1 presents a general breakdown of survey data from
women aged 15-49 years who had delivered their first child.
The descriptive results showed that 76.6% of mothers experi-
enced labor complications during the delivery of their first
child. Out of the 4,561 women for whom data on labor compli-
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cations were analyzed, 63.5% were married from the ages of
20-34 years, while 35.1% were married during adolescence.
Nearly 40% of women (39.7%) were high school graduates or
equivalent. 37.1% had a low education level (did not go to
school or only graduated from junior high school/equiv-
alent), and only 23.2% were college graduates. The education
statistics reflect the economic status of the women. In total,
42.7% of the women came from the lowest household wealth
quintiles, 39.8% came from the middle quintile, and only 17.5%
of women came from wealthy households. Only 15.2% of
women had a history of complications during their
pregnancy. In addition, 94.4% of mothers had a planned preg-
nancy, and 65.2% of mothers did not experience problems ac-
cessing maternal health services. The sample's general de-
scription shows that nine out of 10 women had routine ante-
natal care (ANC) visits, and 99.0% of mothers chose birth at-
tendants who were qualified medical personnel. Over half
(63.1%) of mothers knew the dangers of pregnancy and birth,
and where to go and what to do if signs of danger were
present. In total, 94.3% of mothers had discussed the delivery
preparation with others before their child's birth.

To better understand the incidence of LBW infants, Table 2
presents the sample distribution of women whose children
had recorded birth weights. The descriptive results showed
that only 8.8% of mothers delivered LBW babies in the deliv-
ery of their first child. Of the 4,593 women for whom data re-
garding their child's birth weight were analyzed, 62.9% mar-
ried between the ages 20 and 34, 35.7% married in their teens,
and 1.4% married at 35 or older. In total, 39.5% of the women
graduated from high school or equivalent, 37.4% had no edu-
cation or only graduated from primary school, and 23.1%
completed tertiary education. The sample distribution also
shows that 43.1% of women came from poor households, and
the remaining were from middle or high income families. In
total, 14.9% of mothers had a history of pregnancy complica-
tions, 94.3% planned their pregnancies, and 57.9% consumed
fewer than 90 tablets of iron during pregnancy. Sixty-five per-
cent had no problem accessing health services. Favorable
findings were observed regarding health indicators, in that
nine out of 10 women had four or more ANC visits during
their pregnancy, and only a small fraction of the sample were
smokers (1.3%).

A previous study [27] reported that other variables also in-
fluence women's AFM, so it is necessary to examine these var-
iables' endogeneity. Variables are considered endogenous
when they are affected by other variables in a model. This
problem can be overcome by using an instrumental variable
for AFM. Ideally, the instrumental variable should influence
the AFM, but should not directly affect labor complications
and the incidence of LBW babies. This is because the in-
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Table 1. Distribution of Variables in the Analysis of Labor Complications (N=4,561)

Variables Categories n (%) or M£SD Min-Max
Labor complications No 1,066 (23.4)
Yes 3,495 (76.6)
AFM 21.7+45 10-42
<20 1,602 (35.1)
20-34 2,897 (63.5)
>35 62 (1.4)
Education (year) 10443 0-18
Level of education University 1,060 (23.2)
High school 1,809 (39.7)
No school or only primary 1,692 (37.1)
Economic status Highest (20%) 797 (17.5)
Middle (40%) 1,815 (39.8)
Lowest (40%) 1,949 (42.7)
History of pregnancy No 3,867 (84.8)
complications Yes 694 (15.2)
Pregnancy status Planned 4,306 (94.4)
Mistimed 228 (5.0)
Unwanted 27 (0.6)
Discussion about delivery No 262 (5.7)
preparations Yes 4,299 (94.3)
Problems accessing health No 2,973 (65.2)
services Yes 1,588 (34.8)
Knowledge of dangers and No 1,685 (36.9)
complications Yes 2,876 (63.1)
Frequency of ANC visits Routine (>4) 4,236 (92.9)
Not routine (< 4) 325(7.1)
Maternity assistant Medical 4,517 (99.0)
Non-medical 44 (1.0)

AFM, age at first marriage; ANC, antenatal care; Max, maximum; Min, minimum.

strumental variable, z, must meet the following assumptions:
1) exogenous (i.e., co-variance [z, £=0]) meaning that there is
no correlation with the error term, and 2) correlated with en-
dogenous variables (i.e., co-variance [z, x#0]).

The instrumental variables used to estimate the AFM in this
study were women's birth year and the percentage of young
marriages, defined as the proportion of marriages that oc-
curred before the woman's 20th birthday, at the provincial
level. This variable partially accounts for the environmental
and cultural conditions of a community, since the practice of
young marriage may be considered entirely reasonable in
some areas and not in others. The birth year variable reflects
generational behaviors and habits among women of the same
birth year. Endogeneity testing using the IV probit method
indicated that the AFM variable was not endogenous, so a
standard regression method for each analysis unit was neces-
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sary for further interpretation.

The bivariate model results indicated that a woman's AFM
did not statistically affect labor complications experienced
during the birth of their first child (Table 3, model 1). The re-
sults of a complete (multivariate) model with control varia-
bles showed that AFM significantly affected labor complica-
tions (Table 3, model 2). Each 1-year increase in the AFM de-
creased the rate of labor complications by 1.042 times (p=.047;
odds ratio [OR]=0.96; 95% confidence interval [CI]=0.92-0.99).
This study's results support the hypothesis that an increase in
AFM will reduce the risk of labor complications. The pseu-
do-R*was 0.0147, which indicates that the independent varia-
bles explained 1.5% of variance in labor complications (Table
3). However, in logistic regression models of cross-sectional
data, a low pseudo-R” does not necessarily indicate that the
model is not good. As it is a pseudo-R? its interpretation dif-
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Table 2. Distribution of Variables in the Analysis of Low Birth Weight Babies (N=4,593)

Variables Categories n (%) or M£SD Min-Max
LBW babies No 4,187 (91.2)
Yes 406 (8.8)
AFM 21.7+4.5 10-42
<20 1,639 (35.7)
20-34 2,891 (62.9)
>35 63 (1.4)
Education (year) 10.4+4.3 0-18
Level of education University 1,058 (23.1)
High school 1,816 (39.5)
No school or only primary 1,719 (37.4)

Economic status Not poor 2,611 (56.9)
Poor 1,982 (43.1)
Intake of iron pills >90 Tablets 1,935 (42.1)
<90 Tablets 2,658 (57.9)
History of pregnancy complications No 3,910 (85.1)
Yes 683 (14.9)
Pregnancy status Planned 4,331 (94.3)
Mistimed 231 (5.0)
Unwanted 31(0.7)
Problems accessing health services No 2,994 (65.2)
Yes 1,599 (34.8)
Frequency of ANC visits Routine (>4) 4,195 (91.3)
Not routine (< 4) 398 (8.7)
Smoker No 4,534 (98.7)
Yes 59 (1.3)

AFM, age at first marriage; ANC, antenatal care; LBW, low birth weight; Max, maximum; Min, minimum.

fers from the R’ of a linear regression model, and as long as the
independent variables show significant results, the model is
statistically feasible [28].

The findings of our study showed that several variables al-
so influenced the likelihood of experiencing labor complica-
tions, including a history of pregnancy complications, poor
access to health services, preparing for the delivery with one's
spouse, and ANC visits. Moreover, the interaction variable
between AFM and a woman's economic status positively in-
fluenced labor complications (Table 3). This interaction varia-
ble showed that women with a higher AFM and a low eco-
nomic status were 1.05 times more likely to experience labor
complications than women with a higher AFM and a high eco-
nomic status (p=.036; OR=1.05; 95% CI=1.00-1.10). In addi-
tion, women with a higher AFM and a middle economic status
were 1.04 times more likely to experience labor complications
than women with a higher AFM from a high economic status
(p=.056; OR=1.04; 95% CI=1.00-1.09).

Mothers who had a history of pregnancy complications
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were 1.68 times more likely to experience complications dur-
ing the delivery of their first child (p <.001; OR=1.68; 95% CI=
1.35-2.09). Women who had problems accessing health serv-
ices were 1.18 times more likely to experience labor complica-
tions than those who had access to health services (p=.032;
OR=1.18; 95% CI=1.01-1.37). Additionally, women who did
not discuss preparations for labor with their spouse or partner
were 0.67 times more likely to experience labor complications
(p=.005; OR=0.67; 95% CI=0.50-0.88) than those who dis-
cussed preparations. Furthermore, women who received ANC
fewer than four times during their pregnancy were 1.61 times
more likely to experience labor complications than those who
received ANC four or more times (p=.003; OR=1.61; 95% CI=
1.17-2.19).

With regard to LBW, the model's pseudo—R2 was 0.0368,
which indicates that the independent variables can explain
3.7% of the variation in the birth of LBW babies (Table 4). In
Table 4, model 1 shows that an increase in AFM reduces the
chances of delivering LBW babies up to a certain point, when
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Table 3. Results of Binary Logistic Regression for Labor Complications

Model 1 Model 2
Characteristics
Jéj z OR p Jéj z OR p 95% CI

AFM -.01 -1.01 099 311 -.04 -1.99 096 .047  0.92-0.99
AFM * economic status (ref: highest)

Middle .04 1.91 1.04 056  0.99-1.09

Lowest .05 210 1.05 .036  1.00-1.10
Economic status (ref: highest)

Middle -70 -1.25 049 210 0.16-1.48

Lowest -.82 -149 044 137 0.15-1.30
Education -.00 -0.03 099 977 0.98-1.02
History of pregnancy complications (ref: no)

Yes 52 468 168 <.001  1.35-2.09
Pregnancy status (ref: planned)

Mistimed .19 110 121 273 0.86-1.71

Unwanted -44 -1.02 0.64 308 0.27-1.50
Problems accessing health services (ref: no)

Yes .16 215 118 032 1.01-1.37
Knowledge of dangers and complications (ref: no)

Yes .05 072  1.06 469  0.91-1.22
Discussion about delivery preparations (ref: yes)

No -41 280  0.67 .005  0.50-0.88
Frequency of ANC visits (ref: routine)

Not routine (<4) 48 3.00 161 003 1.17-2.19
Maternity assistant (ref: medical)

Non-medical -43 -1.32 0.65 186 0.34-1.23

Pseudo-R*=0.0147

AFM, age at first marriage; ANC, antenatal care; CI, confidence interval; OR, odds ratio; ref, reference.

the chances of delivering LBW babies increase again. The
AFM and quadratic AFM variables had a statistically signifi-
cant influence on the probability of LBW babies (Table 4, mod-
el 2). Thus, AFM showed a consistent, non-linear relationship
with the birth of LBW babies.

The quadratic AFM variable was used to identify a reversal
of the pattern between AFM and the probability of LBW
babies. Indeed, the presence of a non-linear relationship in-
dicates that the decrease in the probability of LBW babies only
occurs up to a certain AFM and increases beyond that point.
The turning point can be obtained by calculating the first de-
rivative of the equation used to estimate the birth of LBW ba-
bies according to the AFM variable.

Thus, women who marry for the first time at 24.2 years old
have the lowest risk of delivering LBW babies. Women who
marry at a young age have a higher probability of giving birth
to LBW babies, and that probability decreases until the AFM

132 | Age at first marriage, labor complications and babies' weight

reaches 24.2 years. Beyond 24.2 years of age, the risk of giving
birth to LBW babies increases. Figure 1 shows the probability
distribution of LBW babies according to mothers' AFM.

Finally, the inferential results show that mothers from poor
households had a 1.9% higher probability of delivering LBW
babies than mothers from non-poor families (p=.034; margin-
al effect [dy/dx]=0.019; 95% CI=0.00-0.03). In addition, the
probability of delivering LBW babies among women who ex-
perienced at least one type of pregnancy complication in-
creased by 5% (p <.001; marginal effect [dy/dx]=0.059; 95%
CI=0.03-0.09).

The results also show that the regularity of ANC visits in-
fluenced the likelihood of having LBW babies. For mothers
who had irregular ANC visits (fewer than four during preg-
nancy), the probability of delivering LBW babies increased by
10.7% (p <.001; marginal effect [dy/dx]=0.107; 95% CI=0.07-
0.15).

www.e-chnr.org
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Table 4. Results of Probit Regression for the Incidence of Low Birth Weight Babies

Model 1 Model 2
Variables
Jéj z dy/dx p B z dy/dx p 95% CI

AFM -16 -438  -0025 <.001 -11 292 -0.017 .004 -0.03-0.01
Quadratic AFM .00 413 0.000 <.001 .00 2.95 0.000 .003 0.00-0.00
Education -.01 -1.03  -0.001 305 -0.00-0.00
Economic status (ref: not poor)

Poor 12 2.14 0.019 034 0.00-0.04
Intake of iron pills (ref: > 90 tablet)

<90 Tablets .05 0.95 0.008 337 -0.00-0.03
History of pregnancy complications (ref: no)

Yes 33 4.78 0.059 <.001 0.03-0.09
Pregnancy status (ref: planned)

Mistimed -.07 -0.60  -0.010 529 -0.04-0.02

Unwanted 10 0.36 0.017 736 -0.08-0.11
Problems accessing health services (ref: no)

Yes .07 1.18 0.010 .245 -0.01-0.03
Frequency of ANC visits (ref: routine)

Not routine (< 4) .53 6.50 0.107 <.001 0.07-0.15
Smoker (ref: no)

Yes -.07 -029  -0.010 759 -0.07-0.05

Pseudo-R*=0.0368

AFM, age at first marriage; ANC, antenatal care; CI, confidence interval; dy/dx, marginal effect; ref, reference.

00
-0.2
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33 a5 8% 3% .41
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Figure 1. Birth probability pattern of low birth weight babies according to age at first marriage. AFM, age

of first marriage; LBW, low birth weight.

DISCUSSION

This study found that an older AFM reduced the risk of
mothers experiencing complications during the delivery of
their first child. This supports McCarthy and Maine's [5] find-
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ings that in areas where the rate of young marriages is high,
increasing the AFM reduces both fertility and the probability
of labor complications. Moreover, this study confirms that the
history of pregnancy complications, frequency of ANC visits,
access to health services, and preparations for delivery all in-
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fluence the likelihood of labor complications. This finding is
similar to those from several previous studies, which reported
that pregnancy complications increased the risk of the mother
experiencing labor complications [22,23]. Health problems
during pregnancy can disrupt the labor process, which can ul-
timately lead to labor complications. Our results also support
previous studies showing that routine ANC visits can reduce
the likelihood of labor complications [18,23]. Hence, ANC is
effective in reducing morbidity and maternal mortality by
preventing, detecting, and enabling the treatment of problems
during pregnancy. Furthermore, these results are consistent
with previous studies concluding that access to health serv-
ices influences the likelihood of labor complications [23].
Women with poor access to health services were more likely
to experience labor complications than women with greater
access. Additionally, women who made preparations for de-
livery with other people were more likely to experience labor
complications. This is because women who know that their
pregnancy is higher-risk are more likely to make necessary
delivery preparations.

Economic differences also impacted the likelihood of labor
complications. Among women with a higher AFM, those from
low-income households tended to have a greater risk of expe-
riencing labor complications than those from higher-income
households. Women with an older AFM are more mature psy-
chologically and physically, which enables them to have a
deeper understanding of their responsibilities in the house-
hold and the importance of self-care. Having a low income
can limit access to needed care and places additional stress on
household members. Women in these households experience
more pressure, which might affect their health and the health
of their unborn child [29,30].

The inferential analyses found that AFM and LBW had a
U-shaped relationship. As the AFM increased, the probability
of having an LBW baby decreased until the age of 24 years, af-
ter which the probability of having an LBW baby gradually
increased. Adolescents' reproductive health organs are still
developing and may not be ready for pregnancy, which in-
creases the probability of having an LBW baby. Pregnant ado-
lescents must also share their nutritional intake with the fetus,
which can result in insufficient nutrition for both the mother
and baby. In turn, mothers may experience anemia, which can
disrupt the growth of the brain cells and other organs in the fe-
tus, negatively impacting the baby's health [1]. Conversely,
previous study [19] have suggested that pregnant women
who are 35 and older have a higher risk of delivering LBW
babies. For women who are 35 or older, pregnancies entail
health risks caused by a combination of maternal degener-
ative diseases and deteriorating reproductive health, which
can impact the newborn's health. Thus, the results of this
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study support previous studies [1,19,21] showing that the
likelihood of delivering LBW babies increased when a mother
is either too young or too old.

Nutrition also plays an important role in pregnancy.
Generally, it is more difficult for poor mothers than for bet-
ter-off mothers to maintain adequate maternal nutrition dur-
ing pregnancy. Our results showed that poor mothers were at
a higher risk of having LBW babies, supporting the findings of
several past studies [20,24,25]. Furthermore, pregnancy com-
plications and the regularity of ANC visits influenced the risk
of having LBW babies. Previous studies [25] have similarly
concluded that mothers with a history of pregnancy complica-
tions are at a higher risk of having LBW babies since health
problems during pregnancy can disrupt the delivery process
and even endanger the baby. Moreover, these results support
several studies' conclusion that routine ANC visits reduce the
risk of having LBW babies [20,24]. Indonesia's Ministry of
Health recommends minimum of four ANC visits during
pregnancy: at least one visit during both the first and second
trimesters, and at least two visits during the third trimester,
one of which should be accompanied by a partner/family
member.

LBW is an early indicator of a child's likelihood of experi-
encing long-lasting malnutrition, which can interfere with a
child's development into adulthood and increase the risk of
low cognitive scores, obesity, and even cardiovascular disease
[10,12,13]. In the long run, these disturbances adversely im-
pact individuals and their families, resulting in a considerable
societal burden.

CONCLUSION

An adult woman is more likely to be physiologically ready
for pregnancy, which reduces the likelihood of labor compli-
cations during the delivery of her first child. However, wom-
en with a higher AFM from low- and middle-income house-
holds had a higher likelihood of labor complications than
their counterparts from high-income households. This may be
because, despite marrying as an adult, women from poor eco-
nomic backgrounds experience heavier burdens during ado-
lescence, which impact their health as adults, especially dur-
ing pregnancy. While this study did not explore that hypoth-
esis, it is suggested that future research consider the mental
and physical condition of women who marry in adulthood.

This study also found that differences in the AFM of wom-
en affected the health of their babies. Married adolescents
were more likely to have LBW babies, and an older AFM (i.e.,
in adulthood) reduced that likelihood. However, due to de-
clining reproductive health conditions and higher rates of de-
generative disease, women with a high AFM had an increased
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risk of delivering LBW babies. Thus, a woman's probability of
birthing an LBW baby relative to her AFM shows a U-shaped
curve, with higher risks found for both younger and older
mothers.

Overall, this study suggests that the AFM of women influ-
ences the incidence of labor complications and LBW babies.
These findings strengthen and support the Generasi Berencana
program developed by BKKBN. The program was designed to
prepare adolescents for family life through "marriage age ma-
turity," encouraging women to receive an education, embark
on careers, and approach marriage in a more planned manner.

A physically and mentally mature marriage will create bet-
ter conditions and mitigate pregnancy complications for the
long-term health of both the mother and the baby. Good eco-
nomic conditions can positively impact the health of babies,
but an equally valuable role in risk reduction is played by an
awareness of sufficient nutritional intake during pregnancy
and regular ANC visits to detect possible danger signs or
complications during pregnancy and labor.
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