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ABSTRACT

Objective: To examine the association between household
socioeconomic vulnerability and adverse birth outcomes
among pregnant women in an urban Indonesian setting.

Methods: This cross-sectional observational comparative
analytical study recruited 120 pregnant women from public
primary health centers and private maternity clinics in
Yogyakarta, Indonesia. Household socioeconomic vulnerabil-
ity was defined based on eligibility for the national Integrated
Social Welfare Data system (DTKS). Birth outcomes, including
preterm birth and short birth length, were collected postpar-
tum using a structured online questionnaire distributed via
WhatsApp, with guidance from enumerators and reference to
available official documents when possible. Group compar-
isons between socioeconomically vulnerable and non-vulner-
able households were conducted using chi-square tests and
independent-samples t-tests, followed by multivariable logis-
tic regression adjusting for maternal age.

Results: Preterm birth occurred in 7.5 % of pregnancies, and
short birth length (< 48 cm) was observed in 33.3% of new-
borns. The proportion of short birth length was higher among
socioeconomically vulnerable households compared with non-
vulnerable households (42.9 % vs 28.2 %; p = 0.104). The
prevalence of preterm birth was similar between groups (7.1 %
vs 7.7 %; p = 1.000). Mean birth length and mean birth weight
did not differ significantly by socioeconomic status (p > 0.05).
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Conclusion: Although differences did not reach statistical
significance, a higher proportion of short birth length was ob-
served among infants born to socioeconomically vulnerable
households. These findings suggest that socioeconomic vul-
nerability may influence fetal growth patterns and underscore
the importance of addressing social determinants within an-
tenatal care services in urban Indonesian settings.
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ABBREVIATIONS
ANC: Antenatal Care.

BMI: Body Mass Index.
DTKS: Integrated Social Welfare Data.
IPI: Interpregnancy Interval.

LMICs: Low- and Middle-Income Countries.

INTRODUCTION

Low birthweight and other adverse birth outcomes remain
major global public health concerns because they increase
neonatal mortality, impair child growth and development, and
elevate the risk of chronic diseases later in lifel-3, Recent
global estimates indicate that low birthweight and preterm
birth continue to disproportionately affect populations in low-
and middle-income countries (LMICs), including urban set-
tings undergoing rapid social and nutritional transitions!. In
Indonesia, adverse birth outcomes persist despite improve-
ments in maternal health services, with pronounced dispari-
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ties across socioeconomic groups, reflecting unequal living
conditions and access to health-promoting resources*>.

Reproductive factors such as interpregnancy interval and
parity are well-established determinants of perinatal out-
comes®®, Beyond biological factors, socioeconomic vulnera-
bility has been widely recognized as a key social determinant
of maternal and perinatal health, contributing to inequalities
in preterm birth and impaired fetal growth across diverse set-
tings®19, Socioeconomic disadvantage may constrain access
to adequate living conditions and essential resources, in-
crease the risk of maternal undernutrition, and heighten psy-
chosocial stress during pregnancy, all of which can adversely
affect gestational duration and fetal linear growth!?,

Evidence from national surveys in Indonesia highlights the
roles of maternal education, household poverty, and birth
spacing in shaping patterns of low birthweight, with differ-
ences observed between urban and rural populations*>.
However, most available evidence remains cross-sectional,
limiting causal inference. Prospective cohort studies examin-
ing the relationship between socioeconomic vulnerability and
specific birth outcomes, particularly preterm birth and birth
length, remain scarce in urban Indonesian contexts, where
social inequality and rapid urbanization coexist.

Understanding how socioeconomic vulnerability during
pregnancy relates to adverse birth outcomes is essential for
informing effective maternal health strategies in urban LMIC
settings. Therefore, this study aimed to examine patterns of
preterm birth and short birth length by household socioeco-
nomic vulnerability in an urban Indonesian population using a
cross-sectional analytic approach.

METHODS
Study design and setting

This study employed an observational cross-sectional com-
parative analytical design and was conducted in Yogyakarta,
Indonesia, between August and December 2024. Participants
were recruited from selected public primary health centers
(puskesmas) and private maternity clinics providing antenatal
care (ANC) services. The study was reported in accordance
with the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) and STROBE-nut guide-
lines for nutritional epidemiology!213,

Participants, eligibility, and sampling

Pregnant women were recruited consecutively from ante-
natal care registers at participating facilities. Eligible partici-
pants were women aged 20-35 years who were non-smok-
ers, gestational age 26-35 weeks, and were registered for
routine antenatal care at the study sites. Women with acute
illness at the time of data collection, those planning to relo-
cate outside the study area before delivery, or those who de-
clined to provide informed consent were excluded.
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Purposive sampling was applied to ensure representation of
households classified as socioeconomically vulnerable and
non-vulnerable. Women from socioeconomically vulnerable
households were primarily recruited from public health cen-
ters, while women from non-vulnerable households were pre-
dominantly recruited from private maternity facilities.

Sample size

A total of 120 pregnant women were included in the
study. The sample size was determined pragmatically based
on the availability of eligible participants at the study sites
and the study timeline. Given the exploratory nature of the
study and the relatively low frequency of adverse birth out-
comes, a formal a priori sample size calculation was not per-
formed. Analyses therefore focused on descriptive and com-
parative approaches.

Exposures and key variables
Primary exposure

The primary analytic exposure was household socioeco-
nomic vulnerability, defined based on household poverty sta-
tus using eligibility for the national Integrated Social Welfare
Data system (DTKS). Participants were categorized as socioe-
conomically vulnerable (DTKS beneficiaries) or non-vulnerable
(non-beneficiaries).

Outcomes

The primary outcomes were preterm birth and short birth
length. Preterm birth was defined as delivery occurring before
37 completed weeks of gestation. Short birth length was de-
fined as a birth length < 48 cm, based on commonly used
clinical thresholds to indicate impaired fetal linear growth in
the absence of nationally standardized reference values for
birth length in Indonesia. Low birth weight, defined as birth
weight < 2,500 g, was recorded for descriptive purposes.

Data collection procedures

Maternal sociodemographic and obstetric characteristics
were obtained through a combination of secondary data ex-
traction and primary data collection. Secondary data were ex-
tracted from antenatal care registers maintained at partici-
pating health facilities, including information on maternal age,
parity, interpregnancy interval, and gestational age at enroll-
ment. Primary data were collected through face-to-face inter-
views using a structured questionnaire to obtain household
and socioeconomic characteristics.

Pregnancy outcome data, including gestational age at deliv-
ery, birth weight, and birth length, were collected postpartum
using a structured Google Form distributed via WhatsApp.
Enumerator staff and the research team provided real-time as-
sistance during questionnaire completion to minimize report-
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ing errors and recall bias. Participants were instructed to com-
plete the form by referring to available official documents, par-
ticularly the Maternal and Child Health (Buku KIA) book or fa-
cility-issued birth records.

The use of online data collection was selected due to lim-
ited access to comprehensive medical records and because
postpartum women were no longer consistently engaged in
scheduled ANC services, making direct facility-based out-
come data collection logistically infeasible. To enhance data
quality, submitted responses were reviewed for complete-
ness and plausibility. Incomplete or inconsistent entries were
clarified through follow-up communication with participants
prior to analysis.

Statistical analysis

Descriptive statistics were used to summarize participant
characteristics and birth outcomes, including means and
standard deviations for continuous variables and frequencies
and percentages for categorical variables. Group compar-
isons between socioeconomically vulnerable and non-vulner-
able households were conducted using chi-square or Fisher’s
exact tests for categorical variables and independent-sam-
ples t-tests for continuous variables.

To account for potential confounding, a multivariable logis-
tic regression analysis was performed to examine the associ-
ation between socioeconomic vulnerability and short birth
length after adjustment for maternal age. Adjusted odds ra-
tios (aORs) with 95% confidence intervals (CIs) were re-
ported. Statistical significance was set at p < 0.05. All analy-
ses were conducted using SPSS.

Ethical Consideration

The study was approved by the Ethics Committee of the
Ministry of Health, Republic of Indonesia (No. DP.04.03/
2-KEPK.2/709/2024). All participants were informed about the
study objectives and procedures, and written informed con-
sent was obtained prior to participation. Confidentiality of par-
ticipant data was strictly maintained.

RESULTS
Baseline characteristics of study participants

A total of 120 pregnant women were included in the anal-
ysis, comprising 42 women from socioeconomically vulnerable
households (DTKS beneficiaries) and 78 from non-vulnerable
households. Baseline maternal and obstetric characteristics
according to socioeconomic status are presented in Table 1.

Maternal age distribution differed significantly between the
two groups (p = 0.019), with a higher proportion of younger
women in the socioeconomically vulnerable group. In con-
trast, parity, interpregnancy interval (IPI), gestational age at
enrollment, and pre-pregnancy body mass index (BMI) were

Table 1. Baseline maternal and obstetric characteristics of study
participants by socioeconomic status (poor vs non-poor)

Poor Non-poor
Variable (n = 42) (n = 78) p-value
n (%) n (%)

Maternal age (years)
<25 12 (28.6) 7 (9.0)

0.019
25-30 16 (38.1) 39 (50.0)
> 30 14 (33.3) 32 (41.0)
Parity
Nulliparous 12 (28.6) 39 (50.0)

0.077
Primiparous 22 (52.4) 29 (37.2)
Multiparous (2—4) 8 (19.0) 10 (12.8)
Interpregnancy interval
Primigravida 12 (28.6) 32 (41.0)
< 6 months 0 (0.0) 2 (2.6)

0.418
6—17 months 7 (16.7) 7 (9.0)
18-59 months 10 (23.8) 19 (24.4)
> 60 months 13 (31.0) 18 (23.1)
Gestational age at data collection
Second trimester 16 (38.1) 24 (30.8) 0.543
Third trimester 26 (61.9) 54 (69.2)
Pre-pregnancy BMI
Underweight 9 (21.4) 14 (17.9)
Normal 24 (57.1) 40 (51.3) 0.774
Overweight 3(7.1) 7 (9.0)
Obese 6 (14.3) 17 (21.8)

* Chi-square test; p < 0.05 indicates statistical significance.

comparable between groups, with no statistically significant
differences observed (all p > 0.05).

Birth outcomes

Among the 120 women included in the analysis, preterm
birth occurred in 9 cases (7.5%), short birth length in 40 cases
(33.3%), and low birth weight in 15 cases (12.5%). Pregnancy
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and birth outcomes stratified by socioeconomic status are pre-
sented in Table 2.

The proportion of infants with short birth length was higher
among women from poor households compared with non-poor
households (42.9% vs 28.2%); however, this difference did
not reach statistical significance (p = 0.104). The prevalence
of low birth weight and preterm birth was similar between so-
cioeconomic groups. Mean birth length and mean birth weight
did not differ significantly by socioeconomic status.

Table 2. Pregnancy and birth outcomes by socioeconomic status

Table 3. Multivariable logistic regression analysis of factors as-
sociated with short birth length

Variable aOR | 95% CI | p-value

Socioeconomic vulnerability | 1.96 | 0.88-4.36 0.101

0.53-1.60 0.759

Maternal age (years) 0.92

Multivariable logistic regression including all participants (n = 120);
adjusted for maternal age.

DISCUSSION

Poor Non-poor This study examined the association between

Outcome (n = 42) (n = 78) p-value household socioeconomic vulnerability and adverse

n (%) n (%) birth outcomes among pregnant women in an urban

_ Indonesian setting. Overall, higher proportions of

Birth length short birth length were observed among women

Normal 24 (57.1) 56 (71.8) 0.104 from socioeconomically vulnerable households com-

pared with those from non-vulnerable households,

Short 18 (42.9) 22 (28.2) although these differences did not reach statistical

significance. In contrast, the prevalence of preterm

Mean + SD (cm) 47.79 + 5.90 46.93 + 7.94 0.4994 birth and low birth weight was similar between so-

cioeconomic groups. While statistical significance

Birth weight was not consistently observed, the direction of

; : these associations suggests that socioeconomic dis-

Low birth weight 6 (14.3) 9 (11.5) 0.664¢ advantage may be linked to impaired fetal growth in

Normal birth weight | 36 (85.7) 69 (88.5) urban contexts.

The observed pattern for birth length is consistent

Mean + SD (9) 3042.56 + 438.62 | 2947.07 £ 542.72 | 0.334¢ with a substantial body of evidence indicating that

Maternal complications socioeconomic disadvantage is associated with im-

paired fetal growth and adverse neonatal anthro-

None 37 (88.1) 74 (94.9) 0.274b pometry. Previous studies have demonstrated that

social and economic constraints during pregnancy

Preeclampsia 5(11.9) 4 (5.1) contribute to suboptimal intrauterine growth

through cumulative exposures rather than acute ob-

Timing of delivery stetric events¥1!, A systematic review has further

shown that socioeconomic disparities are consis-

Term 38 (90.5) 71(31.0) 1.000¢ tently associated with a range of adverse birth out-

Preterm 3(7.1) 6 (7.7) ) comes across different settings, including low- and
middle-income countries!4.

Miscarriage 1(2.4) 1(1.3) In this study, maternal age differed significantly

a Chi-square test; P Fisher’s exact test; © Fisher-Freeman- Halton exact test;

d Independent-samples t-test.

Multivariable analysis

In multivariable logistic regression analysis adjusting for
maternal age, socioeconomic vulnerability was associated
with higher odds of short birth length (aOR = 1.96; 95%
CI: 0.88-4.36), although the association did not reach sta-
tistical significance (p = 0.101).
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between socioeconomic groups, indicating a po-
tential confounding factor. To address this, multi-
variable logistic regression analysis adjusting for
maternal age was conducted. After adjustment,
socioeconomic vulnerability remained positively
associated with short birth length, with nearly twofold
higher odds among infants from vulnerable households, al-
though the confidence interval included the null value. This
finding suggests that the observed association was not
solely explained by differences in maternal age distribution
and aligns with epidemiological evidence emphasizing the
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independent contribution of social determinants to fetal
growth outcomes®19,

These findings are also consistent with previous research
highlighting the role of reproductive and socioeconomic fac-
tors in shaping pregnancy outcomes. Meta-analyses and large
observational studies have shown that short interpregnancy
intervals, parity, and constrained maternal conditions are as-
sociated with increased risks of adverse perinatal outcomes,
including impaired fetal growth and preterm birth®711,
Evidence from Indonesia similarly indicates that maternal
poverty, lower educational attainment, and limited access to
quality antenatal care contribute to disparities in birth out-
comes such as low birth weight and preterm birth#5. In the
present study, these reproductive factors did not differ signif-
icantly between groups, suggesting that the observed pattern
of short birth length may be more strongly related to broader
socioeconomic and contextual influences rather than obstet-
ric characteristics alone.

Clinical nutrition evidence from Nutricion Clinica y Dieté-
tica Hospitalaria further supports the interpretation of these
findings, showing that maternal diet quality during preg-
nancy is significantly associated with neonatal anthropo-
metric outcomes, including birth length and birth weight,
highlighting the importance of adequate maternal nutrition
for optimal fetal linear growth!>. In addition, a cross-sec-
tional study among pregnant women published in the same
journal demonstrated that household food insecurity, a key
manifestation of socioeconomic vulnerability was prevalent
and associated with poorer maternal nutritional conditions
that may predispose to adverse pregnancy outcomes!S,
Together, these findings provide clinically relevant evidence
linking socioeconomic and nutritional constraints during
pregnancy with suboptimal fetal growth.

In contrast to birth length, no clear association was observed
between socioeconomic vulnerability and preterm birth in this
study. This finding may reflect the relatively low prevalence of
preterm delivery in the study population, which limited statisti-
cal power and precluded multivariable analysis for this out-
come. Previous research suggests that socioeconomic gradi-
ents in preterm birth are often context-specific and more
evident in larger population-based studies!. Birth length may
therefore represent a more sensitive marker of chronic in-
trauterine growth restriction related to long-term social and nu-
tritional conditions during pregnancy, particularly in urban low-
and middle-income settings.

Several biological and behavioral mechanisms may under-
lie the observed associations. Socioeconomic disadvantage
may restrict access to adequate and diverse diets, increas-
ing the likelihood of maternal undernutrition and micronutri-
ent deficiencies essential for placental function and fetal
growth. In addition, chronic psychosocial stress related to fi-
nancial insecurity may influence neuroendocrine and inflam-

matory pathways that affect fetal development and gesta-
tional processes!!.

From a public health perspective, these findings underscore
the importance of incorporating the assessment of socioeco-
nomic vulnerability into routine antenatal care. Even in urban
settings with relatively good access to maternal health services,
underlying social and economic inequalities may contribute to
suboptimal fetal growth. Integrating nutrition-sensitive inter-
ventions and social protection approaches within antenatal care
programmes may help identify women at higher risk and sup-
port improved maternal and neonatal outcomes!0:11,

STRENGTHS AND LIMITATIONS

This study contributes evidence from an urban Indonesian
context, where data on socioeconomic vulnerability and birth
outcomes remain limited, particularly with respect to birth
length as an outcome. However, the modest sample size lim-
ited statistical power, especially for relatively infrequent out-
comes such as preterm birth. Although a multivariable anal-
ysis adjusting for maternal age was conducted, the sample
size precluded more complex modelling. Pregnancy outcome
data were collected postpartum using an online question-
naire distributed via WhatsApp and partly relied on maternal
self-report rather than complete medical record extraction,
which may have introduced reporting bias despite enumera-
tor assistance and reference to available facility-issued
records, including the Maternal and Child Health (Buku KIA)
book when available.

POLICY IMPLICATIONS

Despite these limitations, the findings have important im-
plications for maternal and child health policy. Routine identi-
fication of socioeconomic vulnerability during antenatal care
may help identify women at higher risk of adverse birth out-
comes in urban settings. Integrating nutrition-sensitive and
social protection interventions, such as linkage to existing
poverty alleviation or maternal support programmes, into ma-
ternal health services may help mitigate the effects of so-
cioeconomic vulnerability on pregnancy outcomes.

CONCLUSIONS

Socioeconomic vulnerability during pregnancy was associ-
ated with patterns of preterm birth and short birth length in
this urban Indonesian population. Although differences be-
tween socioeconomic groups did not reach statistical signifi-
cance for all outcomes, higher proportions of short birth
length were observed among women from socioeconomically
vulnerable households. These findings underscore the impor-
tance of addressing socioeconomic vulnerability within ante-
natal care, particularly in urban settings where social disad-
vantage and nutritional constraints coexist. Integrating social
and nutrition-sensitive approaches into maternal health ser-
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vices may help identify at-risk women and inform targeted in-
terventions in low- and middle-income country contexts.
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