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Abstract

Objective: To identify independent maternal risk factors associated with term antepartum still-
birth and to evaluate incidence patterns in a tertiary referral setting.

Methods: This retrospective case—control study was conducted at a tertiary referral center
in Turkiye. Singleton term pregnancies between 37+0 and 41+6 weeks of gestation were in-
cluded. Cases comprised 70 women with term antepartum stillbirth confirmed prior to labor
onset, and 282 term live births served as controls. Maternal sociodemographic, obstetric, and
clinical variables were analyzed using univariable logistic regression, followed by a prespeci-
fied multivariable model including maternal age, obesity, HDP, smoking during pregnancy, and
diabetes in pregnancy.

Results: The incidence of term antepartum stillbirth ranged from 2.1 to 2.7 per 1,000 term
births and remained stable over time. In univariable analyses, advanced maternal age, low
educational attainment, unemployment, smoking, obesity,HDP, and a history of stillbirth were
associated with increased odds of term antepartum stillbirth. In the adjusted model, maternal
age =35 years (aOR 3.01; 95% CI 1.64-5.52), obesity (aOR 1.74; 95% CIl 1.02-2.96), HDP
(aOR 2.48; 95% CI 1.34-4.61), and smoking during pregnancy (aOR 1.86; 95% Cl 1.01-3.44)
remained independently associated, whereas diabetes in pregnancy was not. Small for ges-
tational age (SGA) and placental abruption showed strong univariable associations but were
excluded from multivariable models due to potential intermediary effects.

Conclusions: Term antepartum stillbirth is uncommon but strongly associated with identifiable
maternal risk factors, underscoring the need for individualized risk stratification in late gesta-
tion.

Keywords: Term antepartum stillbirth; maternal risk factors; advanced maternal age; hyper-
tensive disorders of pregnancy; obesity.
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Stillbirth remains one of the most devas- tems worldwide.) While global efforts

tating adverse pregnancy outcomes in  have traditionally focused on preterm

contemporary obstetrics, with profound losses, term stillbirth represents a persis-
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tent and clinically challenging burden, accounting for a
substantial proportion of fetal deaths in otherwise un-
complicated pregnancies.® In high-income countries,
term stillbirth rates have plateaued at approximately
3—4 per 1,000 births, as reflected in recent United States
population-based audits.*”! Although these figures en-
compass both antepartum and intrapartum events, the
antepartum component alone constitutes a clinically
meaningful residual risk, underscoring the limitations
of conventional “low-risk” classification at term. How-
ever, data specifically addressing maternal risk factors
for term antepartum stillbirth in tertiary referral settings
in Tiirkiye remain limited, despite improved access to
specialized obstetric care.’®’!

The etiology of stillbirth is notoriously complex, involv-
ing a synergistic interplay between maternal predisposi-
tions, environmental stressors, pregnancy-related factors
and placental complications.”'”! Current evidence sug-
gests that a substantial proportion of cases remain “un-
explained” even after comprehensive clinical and patho-
logic evaluation."I Nevertheless, recent epidemiological
data emphasize that identifiable risk factors, including
advanced maternal age, maternal obesity, and hyperten-
sive disorders of pregnancy (HDP), significantly elevate
the likelihood of late-gestation fetal demise.!'02!

Beyond purely clinical parameters, social determinants
of health—specifically socioeconomic deprivation and
limited educational attainment—have emerged as criti-
cal frontiers in risk assessment.®*3! While racial dispari-
ties are extensively documented in Western literature,*”!
in the Mediterranean and Middle Eastern regions, factors
such as maternal health literacy, regional socioeconomic
inequities, and varying access to specialized antenatal
care play a more prominent role in risk stratification.!>!

Preventing term antepartum stillbirth remains challeng-
ing due to difficulties in distinguishing fetuses at in-
creased risk within an otherwise low-risk obstetric pop-
ulation.'? While elective delivery at 39 weeks may lower
stillbirth incidence, individualized risk stratification is
essential to minimize avoidable neonatal morbidity.['*1¢!
In this study, maternal risk factors associated with term
antepartum stillbirth are analyzed in a tertiary care co-
hort using multivariable logistic regression, aiming to
delineate independent predictors and inform evidence-
based considerations for delivery timing.
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Materials and Methods

Study Design and Ethical Approval

This retrospective case-control study was conducted
at a major tertiary referral center in Istanbul, Tirkiye.
The study protocol was designed in accordance with
the ethical principles of the Declaration of Helsinki and
received formal approval from the local Clinical Re-
search Ethics Committee (Date: 26.05.2021, Decision No:
2021/514/202/18).17 Due to the retrospective nature of
the study and the use of de-identified data, the require-
ment for individual informed consent was waived by the
institutional ethics committee.

Study Population and Eligibility Criteria

This retrospective case—control study was conducted
using an institutional perinatal database capturing all
deliveries at a tertiary referral center between January
2010 and December 2020. The database included com-
prehensive records of live births and stillbirths occurring
within the institution. For the present analysis, the ana-
lytic cohort was restricted to singleton term pregnancies
(37+0 to 41+6 completed weeks of gestation) to evaluate
maternal risk factors associated with term antepartum
stillbirth and to minimize etiologic heterogeneity related
to prematurity. Pregnancies complicated by multiple
gestations, major structural congenital anomalies, or
known chromosomal abnormalities were excluded. Ad-
ditional exclusions included intrapartum fetal deaths to
avoid confounding by acute labor-related events and all
preterm deliveries or fetal losses occurring before 37+0
weeks of gestation. Gestational age was determined pri-
marily by first-trimester ultrasonographic crown-rump
length measurements; when unavailable, dating was
assigned based on the earliest reliable ultrasonographic
examination according to institutional protocols.*®!

Case and Control Selection

During the study period, 75 term stillbirths were identi-
fied. After prespecified eligibility assessment, five cases
were excluded due to major structural congenital anom-
alies, confirmed chromosomal abnormalities, indetermi-
nate timing of fetal death, or critical missing data. The
final case group therefore comprised 70 women with
singleton term pregnancies complicated by antepartum
stillbirth, defined as intrauterine fetal demise confirmed
by the absence of fetal cardiac activity on ultrasonogra-
phy prior to labor onset. For control selection, 300 sin-
gleton term live births were initially identified from the
institutional delivery registry. The same prespecified el-
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igibility criteria were applied to the control population.
Following exclusion of deliveries with major congeni-
tal anomalies or incomplete core data, the final control
group included 282 women who delivered healthy live-
born infants at term, yielding an approximate 1:4 case—
control ratio.

Controls were selected using a computerized registry-
based sampling approach from the institutional deliv-
ery database during the same calendar years as cases to
ensure a comparable source population and minimize
time-related differences in care and data capture. No in-
dividual (pairwise) matching was performed. Given the
observed difference in maternal age between groups, age
was prespecified as an adjustment variable and included
in regression analyses to control for confounding and im-
prove precision.

Data Collection and Clinical Definitions

Maternal sociodemographic characteristics, obstetric his-
tory, and relevant clinical variables were extracted from
electronic medical records and the institutional perina-
tal database. Maternal comorbidities and clinical condi-
tions were defined according to internationally accepted
guidelines. HDP included preeclampsia, eclampsia, ges-
tational hypertension, and chronic hypertension, defined
according to the American College of Obstetricians and
Gynecologists criteria.'”! Diabetes in pregnancy encom-
passed pregestational diabetes mellitus and gestational
diabetes mellitus, diagnosed in accordance with institu-
tional screening protocols.”! Maternal body mass index
was calculated using pre-pregnancy measurements and
categorized as normal weight, overweight, or obese ac-
cording to standard definitions.”!! SGA was defined as
birth weight below the 10th percentile for gestational age
and fetal sex based on INTERGROWTH-21st standards.

[22]

Sociodemographic variables included maternal edu-
cational attainment and employment status. Obstetric
variables comprised parity, prior cesarean delivery, pre-
vious adverse pregnancy outcomes, smoking during
pregnancy, parental consanguinity, and conception via
assisted reproductive technologies. Fetal characteristics
recorded at delivery included fetal sex, birth weight,
presentation, and major placental complications, specifi-
cally placental abruption and placenta previa.

Statistical Analysis
Statistical analyses were performed using IBM SPSS
Statistics for Windows, version 26.0 (IBM Corp., Ar-
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monk, NY, USA). Continuous variables are presented
as mean + standard deviation following assessment of
distributional assumptions, and categorical variables as
frequencies and percentages. Associations between can-
didate risk factors and term antepartum stillbirth were
evaluated using logistic regression. Univariable models
were first fitted to estimate crude odds ratios (ORs) and
95% confidence intervals (CIs). A multivariable logistic
regression model was constructed a priori based on clin-
ical relevance and biological plausibility. Maternal age,
obesity, HDP, smoking during pregnancy, and diabetes in
pregnancy were included as covariates to address poten-
tial confounding. Multicollinearity was assessed using
variance inflation factors, and model fit was evaluated
with the Hosmer-Lemeshow test. All tests were two-
sided, with p<0.05 considered statistically significant.

Results

Temporal distribution and incidence of term antepar-
tum stillbirths

Between 2010 and 2020, 70 term antepartum stillbirths
were identified among 28,183 term births. The standard-
ized incidence remained relatively stable over the study
period, ranging from 2.1 to 2.7 per 1,000 term births, with
no evidence of temporal clustering or consistent longitu-
dinal trends.

Baseline maternal, pregnancy, and fetal characteristics
Baseline maternal, pregnancy-related, and fetal character-
istics for term antepartum stillbirths (n=70) and term live
births (n=282) are summarized descriptively in Table 1.

Maternal sociodemographic and clinical factors: Uni-
variable associations

Univariable logistic regression results for maternal so-
ciodemographic and clinical factors are presented in
Table 2. Maternal age =35 years was associated with
higher odds of term antepartum stillbirth (OR 3.48; 95%
CI 1.98-6.11; p<0.001). Low educational attainment was
associated with increased odds (OR 2.82; 95% CI 1.63—
4.89; p<0.001), as was unemployment (OR 2.30; 95% CI
1.29-4.10; p=0.005). Smoking during pregnancy was as-
sociated with increased odds (OR 2.29; 95% CI 1.15-4.54;
p=0.016), and obesity (BMI =30 kg/m?) showed an ele-
vated odds ratio (OR 1.86; 95% CI 1.02-3.39; p=0.043). A
history of stillbirth was also associated with increased
odds (OR 3.54; 95% CI 1.05-11.95; p=0.047). HDP were
associated with higher odds of term antepartum still-
birth (OR 3.05; 95% CI 1.52-6.09; p=0.001). Parental con-
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Table 1. Baseline maternal, pregnancy, and fetal characteristics of term antepartum stillbirths and term live births

Variable Term Stillbirth Term Live Birth
(n=70) (n=282)

Maternal age (years), mean + SD 31.12+7.07 30.16+6.87
Maternal age categories, n (%)

<20 years 4 (5.71) 9 (3.19)

20-34 years 36 (51.43) 223 (79.08)

>35 years 30 (42.86) 50 (17.73)
Body mass index (kg/m?), mean + SD 28.96+4.82 27.18+4.45
BMI categories, n (%)

Normal BMI 22 (31.42) 140 (49.65)

Overweight 28 (40.00) 92 (32.62)

Obesity 20 (28.58) 50 (17.73)
Parity categories, n (%)

Nulliparous (0) 15 (21.43) 73 (25.89)

Multiparous (1-4) 33 (47.14) 150 (53.19)

Grand multiparous (=5) 22 (31.43) 59 (20.92)
Pregnancy history and maternal comorbidities, n (%)
No antenatal care, n (%) 18 (25.72) 49 (17.38)
Smoking during pregnancy, n (%) 15 (21.42) 30 (10.64)
Parental consanguinity, n (%) 8 (11.42) 16 (5.67)
History of stillbirth, n (%) 5 (7.14) 6 (2.13)
Recurrent pregnancy loss, n (%) 3(4.28) 3 (1.06)
Prior cesarean delivery, n (%) 13 (18.57) 34 (12.06)
Assisted reproduction (IVF/ICSI), n (%) 3(4.28) 15 (5.32)
Hypertensive disorders of pregnancy, n (%) 16 (22.85) 25 (8.87)
Diabetes in pregnancy, n (%) 7 (10.00) 16 (5.67)
Suspected chorioamnionitis (clinical), n (%) 2 (2.86) 2 (0.71)
Placenta previa, n (%) 1(1.43) 2(0.71)
Placental abruption, n (%) 7 (10.00) 2(0.71)
Education, n (%)
Primary or less 42 (60.00) 98 (34.75)
Higher education 5(7.14) 63 (22.34)
Unemployed, n (%) 51 (72.86) 152 (53.90)
Gestational age (weeks), mean + SD 38.84+1.52 39.40+1.25
Birth weight (g), mean + SD 3001+659 3208+498
Small for gestational age (SGA), n (%) 20 (28.57) 16 (5.67)
Male fetus, n (%) 45 (64.29) 146 (51.77)
Malpresentation, n (%) 6 (8.57) 9(3.19)

Data are presented as mean + standard deviation or as number (percentage), as appropriate. This table provides a descriptive overview of maternal sociodemographic
features, obstetric history, pregnancy characteristics, and fetal characteristics in term antepartum stillbirths and term live births. No statistical comparisons or effect
estimates are presented in this table, as its purpose is to describe baseline distributions rather than to infer associations.

sanguinity (p=0.079), grand multiparity (p=0.092), no
antenatal care (p=0.112), and diabetes in pregnancy (OR
1.85; 95% CI 0.73-4.68; p=0.185) did not reach statistical

significance in univariable analysis.
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Pregnancy-related and fetal factors: Univariable asso-
ciations

Pregnancy-related and fetal factors are shown in Table
3. SGA was strongly associated with term antepartum
stillbirth (OR 6.65; 95% CI 3.23-13.71; p<0.001). Placental
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Table 2. Maternal sociodemographic and clinical risk factors associated with term antepartum stillbirth

Variable (risk category vs reference) Term Stillbirth (n=70) Term Live Birth Crude OR 95% CI p-value
(n=282)

Maternal age =35 years (vs <35 years) 30 (42.86%) 50 (17.73%) 3.48 1.98-6.11 <0.001

Low education

(vs secondary or higher education) 42 (60.00%) 98 (34.75%) 2.82 1.63—4.89 <0.001

Unemployed

(vs employed) 51 (72.86%) 152 (53.90%) 2.30 1.29-4.10 0.005

Smoking during pregnancy (yes vs no) 15 (21.42%) 30 (10.64%) 2.29 1.15-4.54 0.016

Parental consanguinity (yes vs no) 8 (11.42%) 16 (5.67%) 2.14 0.88-5.23 0.079

Obesity

(BMI =30 vs <30 kg/m?) 20 (28.57%) 50 (17.73%) 1.86 1.02-3.39 0.043

Grand multiparity (=5) (=5 vs <5) 22 (31.43%) 59 (20.92%) 1.69 0.91-3.14 0.092

No antenatal care

(yes vs no) 18 (25.72%) 49 (17.38%) 1.65 0.89-3.05 0.112

History of stillbirth

(yes vs no) 5 (7.14%) 6 (2.13%) 3.54 1.05-11.95 0.047

Hypertensive disorders of pregnancy

(yes vs no) 16 (22.85%) 25 (8.87%) 3.05 1.52-6.09 0.001

Diabetes in pregnancy (yes vs no) 7 (10.00%) 16 (5.67%) 1.85 0.73-4.68 0.185

Crude odds ratios (ORs) and 95% confidence intervals (Cls) were calculated using univariable logistic regression. Each variable was analyzed separately, comparing
the predefined risk category with the indicated reference group. Variables were selected based on clinical relevance and prior literature on antepartum stillbirth. This
table presents unadjusted associations and does not account for potential confounding.

Table 3. Pregnancy-related and fetal risk factors and crude associations with term antepartum stillbirth

Variable (risk category vs reference) Term Stillbirth (n=70) Term Live Birth (n=282) Crude OR 95% CI p-value
Gestational age (weeks), mean + SD 38.84+1.52 39.40+1.25 — — 0.005
Birth weight (g), mean + SD 3001659 3208+498 — — 0.016
Male fetus (vs female) 45 (64.29%) 146 (51.77%) 1.68 0.98-2.88 0.060
Malpresentation (vs cephalic) 6 (8.57%) 9 (3.19%) 2.84 0.98-8.28 0.089
Small for gestational age (SGA) (yes vs no) 20 (28.57%) 16 (5.67%) 6.65 3.23-13.71 <0.001
Placental abruption (yes vs no) 7 (10.00%) 2 (0.71%) 15.56 3.15-76.60 <0.001

Continuous variables are presented as mean + standard deviation and were compared between groups using appropriate parametric or non-parametric tests; odds
ratios were not estimated for these variables. Categorical variables are presented with crude odds ratios (ORs) and 95% confidence intervals (Cls), derived from
univariable logistic regression. Mode of delivery was not included as a risk factor due to the potential for indication bias and reverse causality in case—control
comparisons. Small for gestational age (SGA) was defined as birth weight below the 10th percentile according to the applied growth standard.

abruption was also markedly more frequent among still-
births and was associated with substantially increased
odds (OR 15.56; 95% CI 3.15-76.60; p<0.001).

Multivariable logistic regression analysis

Multivariable logistic regression results are presented
in Table 4. In the prespecified adjusted model, maternal
age =35 years remained independently associated with
term antepartum stillbirth (aOR 3.01; 95% CI 1.64-5.52;
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p<0.001). Obesity was independently associated with
increased odds (aOR 1.74; 95% CI 1.02-2.96; p=0.041),
as were HDP (aOR 2.48; 95% CI 1.34-4.61; p=0.004) and
smoking during pregnancy (aOR 1.86; 95% CI 1.01-3.44;
p=0.046). Diabetes in pregnancy, retained as an a priori
covariate, was not independently associated with term
antepartum stillbirth in the adjusted model (aOR 1.21;
95% CI 0.61-2.41; p=0.58).
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Table 4. Multivariable logistic regression analysis of risk factors for term antepartum stillbirth

Variable Adjusted OR (aOR) 95% Confidence Interval p-value
Maternal age =35 years 3.01 1.64-5.52 <0.001
Obesity (BMI =30 kg/m?2) 1.74 1.02-2.96 0.041
Hypertensive disorders of pregnancy 2.48 1.34-4.61 0.004
Smoking during pregnancy 1.86 1.01-3.44 0.046
Diabetes in pregnancy (a priori covariate) 1.21 0.61-2.41 0.580

Adjusted odds ratios (aORs) and 95% confidence intervals (Cls) were obtained from a prespecified multivariable logistic regression model including core maternal
clinical covariates. Maternal age =35 years, obesity, hypertensive disorders of pregnancy, and smoking during pregnancy were selected based on biological plausibility
and univariable associations. Diabetes in pregnancy was retained in the model as an a priori clinically relevant covariate, regardless of statistical significance.
Socioeconomic variables were not included in the multivariable model to avoid overadjustment and collinearity with clinical factors.

Discussion

In this study, the incidence of term antepartum stillbirth
remained low and relatively stable over time; however,
it was found to be significantly associated with the accu-
mulation of maternal and pregnancy-related risk factors.
Advanced maternal age, obesity, cigarette smoking dur-
ing pregnancy, and HDP emerged as independent mater-
nal risk factors, while SGA status and placental abrup-
tion were identified as the clinical findings most strongly
associated with term antepartum fetal loss. When con-
sidered collectively, these findings suggest that term an-
tepartum stillbirth reflects a cumulative process in which
increasing maternal risk burden converges with fetal
vulnerability during the final weeks of gestation, rather
than an isolated acute event.

The institutional incidence of term antepartum stillbirth
was 2.38 per 1,000 term births, a rate comparable to those
reported in high-income countries for pregnancies be-
tween 37 and 42 weeks of gestation.”? The finding that
term antepartum stillbirths accounted for approximately
one-third of all stillbirths underscores that late-term ges-
tation remains a clinically vulnerable period. The rela-
tive stability of incidence over time further suggests that
these losses are more likely attributable to cumulative
maternal or placental-mediated pathophysiological pro-
cesses rather than acute and preventable intrapartum
events. >

Advanced maternal age (=35 years) remained a strong
and independent predictor in our cohort, consistent with
the global literature reporting a persistent excess risk
even after adjustment for medical and obstetric condi-
tions more prevalent in older pregnancies. This associa-
tion is in line with evidence linking advanced maternal
age to reduced vascular and placental reserve in late ges-
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tation, when fetal metabolic demands peak. Our findings
demonstrate that the risk attributable to advanced ma-
ternal age persists even under tertiary-level surveillance
and in term pregnancies, supporting the consideration of
this age group as a distinct risk phenotype independent
of comorbidities.**!

This finding is consistent with the extensive literature
reporting an increased risk of stillbirth associated with
HDP in both low- and high-income countries and in-
dicates that this association retains clinical relevance
at term.” In particular, it has been previously demon-
strated that the risk of fetal loss is not fully eliminated
despite appropriate surveillance and treatment in the
presence of HDP, including chronic hypertension, gesta-
tional hypertension, and the preeclampsia spectrum. In
our study, conducted at a tertiary referral center, the per-
sistence of antepartum fetal loss risk among pregnancies
complicated by hypertensive disorders despite reaching
term supports the need to individualize delivery timing
in this population based on maternal risk profiles rather
than relying solely on standard gestational age thresh-
olds.l?”!

Maternal obesity was identified as an independent risk
factor for term antepartum fetal death in our cohort. This
finding is consistent with previous studies demonstrat-
ing that the association persists after adjustment for co-
morbidities such as hypertension and diabetes.?”?! Th-
ese results suggest that term pregnancies complicated by
obesity should not be considered uniformly low risk.!

Active cigarette smoking during pregnancy was inde-
pendently associated with term antepartum stillbirth in
our cohort, consistent with prior epidemiological and
meta-analytic evidence.””! A dose-response relationship
between tobacco exposure and stillbirth risk has been
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well established, including at term.P” These findings
support the role of smoking as a clinically significant and
modifiable risk factor with direct relevance for perinatal
risk stratification and prevention.”!

Although diabetes in pregnancy has been linked to an in-
creased risk of term stillbirth in prior studies, it was not
identified as an independent risk factor in our cohort in
either univariable or multivariable analyses.””! This sug-
gests that the associated risk may be more closely related
to glycemic control and overall metabolic burden, in-
cluding obesity and vascular comorbidities, rather than
the diagnosis itself.®!! Accordingly, perinatal risk at term
may be better reflected by an integrated metabolic profile
than by diabetes status alone.”!

SGA status and placental abruption were prominent
findings associated with term antepartum stillbirth.
Although abruption is relatively rare, it carries a high
risk of fetal death when present.”™ In contrast, SGA is
frequently observed in association with stillbirth but is
generally considered a contributory condition rather
than a direct cause.®? Therefore, these variables were not
included in multivariable analyses due to potential re-
verse causality and were interpreted descriptively.

A history of prior stillbirth was significantly associated
with term antepartum fetal loss in univariable analysis.
This finding suggests that a previous stillbirth should not
be regarded solely as a risk marker confined to preterm
losses, but may reflect a persistent maternal risk profile
that remains relevant even in pregnancies reaching term
gestation.® Our results indicate that a history of still-
birth constitutes a clinically meaningful risk indicator
that warrants careful consideration in the management
and surveillance of term pregnancies.

Lower educational attainment and unemployment were
associated with term antepartum stillbirth in univari-
able analyses, consistent with evidence linking socioe-
conomic disadvantage to stillbirth risk through reduced
quality of antenatal care and accumulation of maternal
risk factors.?*! However, these variables were not inde-
pendent predictors in multivariable models, suggesting
that their effects reflect underlying clinical risk profiles
rather than direct causality. Similarly, although parental
consanguinity, grand multiparity, and inadequate ante-
natal care were not statistically significant, their higher
prevalence in the stillbirth group may indicate a broader
high-risk context shaped by combined genetic and so-
ciodemographic influences rather than isolated causal

factors.[283!

This study includes a clinically homogeneous cohort
of singleton term antepartum stillbirths over an 11-year
period at a tertiary center. The use of contemporaneous
controls and a predefined multivariable model strength-
ens the evaluation of independent maternal risk factors.
However, the retrospective design may allow residual
confounding and misclassification. Limited data on HDP
and diabetes subtypes, absence of serial fetal biometry and
Doppler assessments, and the single-center setting may
restrict detailed risk stratification and generalizability.

Conclusion

Although term antepartum stillbirth is a relatively rare
event, this study demonstrates a strong association with
identifiable maternal risk factors, including advanced
maternal age, obesity, cigarette smoking, and HDP. Th-
ese findings underscore that the routine classification
of term pregnancies as uniformly “low risk” is not ap-
plicable to all patients and that decisions regarding the
timing of delivery should be informed by individualized
maternal risk profiles. Further prospective studies are
warranted to support the development of targeted sur-
veillance and timing strategies based on the integration
of these risk factors.
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