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ABSTRACT 
Background: Fetal growth restriction (FGR) – also known as intra‑uterine growth restriction – remains a leading contributor 
to perinatal death and lifelong disability [1]. Although global survival has improved, FGR still complicates 5–10 % of 
pregnancies and is the second most common cause of perinatal mortality [1]. The condition occurs when a fetus fails to 
reach its genetically determined growth potential because of placental, maternal or fetal factors [1]. Early identification 
and appropriate management may improve neonatal and long‑term outcomes, yet there is limited evidence from South 
India. 
Methods: We performed a hospital‑based retrospective cohort study at Chettinad Hospital, Tamil Nadu, India. All births 
between 1 November 2023 and 31 December 2025 were screened. Women with singleton pregnancies complicated by 
ultrasound‑confirmed FGR (estimated fetal weight < 10th percentile with abnormal Doppler velocimetry) were included. 
Maternal demographic and clinical data, known risk factors (including hypertensive disorders, diabetes, anemia, extremes 
of maternal age, obesity, smoking, previous FGR, placental anomalies and socio‑economic status), antenatal ultrasound 
findings, Doppler indices and perinatal outcomes were extracted from medical records. The primary outcome was 
composite adverse perinatal outcome (stillbirth, neonatal death within 28 days, or admission to neonatal intensive care). 
Secondary outcomes included preterm birth, mode of delivery and maternal complications. Descriptive statistics and 
logistic regression were used. 
Results: Out of 2200 singleton births during the study period, 210 pregnancies (9.5 %) met criteria for FGR. Maternal risk 
factors were prevalent: 37 % of women had hypertensive disorders of pregnancy, 16 % had pre‑gestational or gestational 
diabetes, 44 % were anemic at booking, 29 % were obese (body‑mass index ≥ 30 kg/m²) and 12 % were underweight. 
Extremes of maternal age (< 20 or ≥ 35 years) were present in 31 %. Placental or cord anomalies – such as velamentous 
insertion or infarction – were documented in 13 %, consistent with literature linking abnormal uteroplacental vasculature 
to impaired perfusion [2]. Tobacco use, although infrequently recorded in this cohort (< 3 %), remains an established risk 
factor [3]. Multivariable analysis identified chronic hypertension (adjusted odds ratio [aOR] 2.6, 95 % CI 1.5–4.4), 
preeclampsia (aOR 3.7, 95 % CI 2.1–6.3), previous FGR (aOR 2.5, 95 % CI 1.3–4.8), maternal anemia (aOR 1.8, 95 % CI 
1.1–3.0) and low socio‑economic status (aOR 2.9, 95 % CI 1.6–5.4) as independent predictors of FGR. Women who booked 
after 20 weeks’ gestation were more likely to have severe FGR, underscoring the importance of early antenatal care. The 
composite adverse perinatal outcome occurred in 38 % of FGR pregnancies, including 14 stillbirths (6.7 %), 10 neonatal 
deaths (4.8 %) and approximately one‑third required neonatal intensive care. Early‑onset FGR (< 32 weeks) carried the 
highest risk of perinatal death. Caesarean delivery was performed in 71 % of cases, often for abnormal Doppler indices or 
non‑reassuring fetal status. 
Conclusions: Our study confirms that FGR remains a significant contributor to perinatal morbidity and mortality in 
southern India. Hypertensive disorders, diabetes, anemia, extremes of maternal age, previous FGR, and placental 
abnormalities were strongly associated with FGR. Early booking, risk‑adapted surveillance, low‑dose aspirin in high‑risk 
women, smoking cessation and nutritional optimisation are key preventive measures [4][5]. Adoption of standardised 
growth assessment protocols and timely delivery decisions could improve outcomes. Larger multicentre studies and 
community interventions targeting modifiable risk factors are needed.. 
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INTRODUCTION 
Fetal growth restriction (FGR) – sometimes labelled 
intra‑uterine growth restriction – describes a pathological 
process in which a fetus fails to achieve its genetically 
determined growth potential. Global surveillance suggests 
that as many as one in ten pregnancies may be affected [6]. 
When FGR goes undetected or unmanaged, the 
consequences are profound: the risk of stillbirth is 
multiplied, survivors face a greater likelihood of neonatal 
death and severe morbidities such as bronchopulmonary 
dysplasia and neurodevelopmental delay, and later in life 
they are predisposed to metabolic syndrome and 
cardiovascular disease [7][8]. Despite these facts, the 
condition remains under‑recognised and many clinicians 
underestimate its burden [1]. 
FGR arises from a complex interplay of maternal, placental 
and fetal factors. Extremes of maternal age, pre‑existing 
chronic conditions (including hypertension, renal disease, 
diabetes and autoimmune disorders), malnutrition, 
substance use and socio‑economic deprivation contribute to 
an unfavourable intrauterine environment [3][5]. Placental 
insufficiency driven by defective trophoblast invasion, 
incomplete spiral artery remodelling, thrombosis or 
infarction further compromises blood flow and nutrient 
transfer [9][2]. Fetal anomalies, aneuploidies and 
congenital infections comprise the remainder of causes. 
Regional data from South India are limited, however, and it 
is not clear how these risk factors translate into perinatal 
outcomes. Chettinad Hospital in Chennai, Tamil Nadu, 
serves women from diverse socio‑economic backgrounds 
and thus represents an ideal setting to explore these 
questions. 
Our retrospective cohort study was designed to identify and 
quantify maternal risk factors and aetiologic contributors 
associated with FGR among singleton pregnancies at 
Chettinad Hospital. Secondary aims were to evaluate 
perinatal outcomes – including preterm birth, neonatal 
morbidity and mortality – and to determine independent 
predictors of adverse neonatal outcomes, thereby informing 
targeted antenatal surveillance and preventive strategies. 
FGR is commonly classified by the timing of onset or the 
pattern of anthropometric compromise. Early‑onset FGR, 
diagnosed before 32 weeks, is usually severe; late‑onset 
FGR is detected after 32 weeks and may be more subtle 
[10]. Symmetrical FGR (20–30 % of cases) arises from 
early insults such as chromosomal anomalies or congenital 
infections and is characterised by proportionate reduction in 
head, abdominal and femur measurements [11][12]. 
Asymmetrical FGR (70–80 %) typically results from 
placental insufficiency in the late second or third trimester; 
the brain‑sparing effect preserves head circumference while 
abdominal circumference lags [11][13]. Identifying these 
patterns helps guide surveillance and timing of delivery. 
 
2 METHODS 
2.1 Study setting and design 
We conducted a hospital‑based retrospective cohort study at 
Chettinad Hospital, a tertiary referral centre in Chennai, 
Tamil Nadu, India. The hospital provides obstetric care to a 
mixed urban and rural population. Delivery registers, 

antenatal case records, labour ward logs and neonatal 
intensive care unit (NICU) records were reviewed for all 
births between 1 November 2023 and 31 December 2025. 
During this 26‑month period, 2 200 deliveries were 
recorded. Singleton pregnancies complicated by fetal 
growth restriction were identified. FGR was defined as a 
birthweight or estimated fetal weight below the 10th 
percentile for gestational age on customised growth charts 
[14]. Multiple gestations, pregnancies with major structural 
or chromosomal anomalies and cases with incomplete 
medical records were excluded. After applying these 
criteria, 210 pregnancies met the FGR definition and 
formed the study cohort. 
 
2.1.1 Number of subjects 
Our total population comprised all deliveries at Chettinad 
Hospital during the study period (n = 2 200). Among these, 
210 singleton pregnancies met the definition of fetal growth 
restriction and were eligible for inclusion after exclusions 
for major anomalies and incomplete records. These 
numbers formed the basis for descriptive analyses and 
subsequent multivariable modelling. 
 
2.2 Data collection 
Maternal demographic variables – age, parity, body‑mass 
index (BMI), socio‑economic status and adequacy of 
antenatal care – were extracted using a structured data pro 
forma. Age was categorised as < 20 years, 20–34 years and 
≥ 35 years. BMI was classified according to World Health 
Organization categories (underweight, normal, overweight 
and obese). Adequate antenatal care was defined as four or 
more documented visits. Socio‑economic status was 
assessed using a modified Kuppuswamy scale that 
incorporates maternal education, occupation and family 
income. Obstetric and medical risk factors were specifically 
recorded: chronic hypertension, gestational hypertension, 
preeclampsia, maternal anemia (haemoglobin < 11 g/dL), 
gestational diabetes mellitus, thyroid disorders, renal 
disease, autoimmune conditions, smoking, alcohol use and 
use of assisted reproductive techniques. Placental factors 
(e.g., low placental weight, infarction, abruption, placenta 
previa, abnormal cord insertion or single umbilical artery) 
were abstracted from ultrasound reports and pathology 
records. Fetal factors included sex, structural anomalies, 
aneuploidy screening results and congenital infections. 
Perinatal outcomes extracted from labour ward and 
neonatal records included gestational age at delivery, mode 
of delivery, birthweight, Apgar scores at one and five 
minutes, admission to NICU, neonatal morbidities 
(respiratory distress syndrome, neonatal sepsis, meconium 
aspiration syndrome, neonatal jaundice requiring 
phototherapy) and perinatal mortality (stillbirth or death 
within seven days). Data were entered into a secure 
electronic database and cross‑checked for completeness. 
Continuous variables were summarised as means with 
standard deviation or medians with interquartile range 
depending on distribution. Categorical variables were 
expressed as frequencies and percentages. Univariate 
analyses explored associations between maternal factors 
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and adverse perinatal outcomes. Variables with p < 0.10 or 
clinical significance were included in multivariable logistic 
regression models. A p‑value < 0.05 was considered 
statistically significant. 
 
2.3 Ethical considerations 
This study was approved by the Institutional Ethics 
Committee of Chettinad Hospital. As a retrospective review 
of existing records, informed consent was waived. Patient 
confidentiality was preserved by de‑identifying data before 
analysis. All procedures were conducted in accordance with 
the principles of the Declaration of Helsinki. 
 
2.4 Statistical analysis 
All data were anonymised and analysed using IBM SPSS 
Statistics version 26. Continuous variables are presented as 
mean ± standard deviation or median (interquartile range) 
depending on distribution. Categorical variables are 
reported as frequencies and percentages. Differences 
between groups were assessed with Student’s t‑test, Mann–
Whitney U‑test or chi‑square test as appropriate. 
Multivariable logistic regression models estimated adjusted 
odds ratios (aOR) for factors associated with FGR and the 
composite adverse outcome. Covariates were selected 
based on clinical relevance and univariable analysis 
(p < 0.10). A p‑value < 0.05 was considered statistically 
significant. 
 
2.5 Outcome measures 
We pre‑specified primary and secondary outcomes to guide 
our analyses. Primary outcomes included the incidence of 
fetal growth restriction within the study population, the rate 
of preterm birth (< 37 weeks’ gestation), the proportion of 
neonates requiring admission to the neonatal intensive care 
unit, a composite neonatal morbidity outcome 
(encompassing respiratory distress syndrome, neonatal 
sepsis, meconium aspiration syndrome or neonatal jaundice 
requiring phototherapy) and perinatal mortality (stillbirth or 
death within seven days of life). Secondary outcomes 
focused on identifying maternal risk factors that 
independently predicted adverse perinatal outcomes in 
pregnancies complicated by FGR. These endpoints 
informed the selection of covariates for multivariable 
modelling and allowed us to explore how antenatal 
characteristics translated into neonatal outcomes. 
 
3 RESULTS 
3.1 Characteristics of the study population 
Of the 2 200 singleton deliveries screened, 210 pregnancies 
met our definition of FGR. This yields a prevalence of 
approximately 9.5 %. The average maternal age was 
28.1 ± 5.6 years; about one in six women were adolescents 
(< 20 years) and another 15 % were ≥ 35 years. The 
majority (61 %) had borne at least one previous child. Late 
booking was common: nearly half of women (44 %) 
presented after 20 weeks of gestation. Chronic hypertension 
affected 11 % of women and a further 9 % developed 
gestational hypertension; preeclampsia complicated 17 % 
of pregnancies. Pre‑existing diabetes and gestational 
diabetes were present in 5 % and 11 % respectively. 

Iron‑deficiency anemia (haemoglobin < 11 g/dL) was noted 
at booking in 44 %, reflecting nutritional constraints. 
Almost one‑third of women (29 %) were obese (body‑mass 
index ≥ 30 kg/m²) while 12 % were underweight. Only six 
women reported tobacco use (< 3 %), but underreporting is 
likely. A history of FGR or stillbirth in a previous pregnancy 
was documented in 18 %. Low socio‑economic status, 
defined by occupation and educational attainment, was 
prevalent (63 %), highlighting the social determinants of 
health in this setting. 
 
3.2 Placental and fetal factors 
Placental or cord abnormalities were recorded in 27 
pregnancies (13 %) based on ultrasound and pathology 
reports. Identified anomalies included velamentous or 
marginal cord insertion, single umbilical artery, placenta 
previa, placental infarction and abruption. These conditions 
are known to impair uteroplacental perfusion [2] and likely 
contributed to growth restriction. Major fetal structural 
anomalies were rare (four cases, 1.9 %). Routine 
aneuploidy screening and serological tests for congenital 
infections were negative except for two cases; one infant 
had congenital cytomegalovirus infection with symmetrical 
FGR. 
 
3.3 Perinatal outcomes 
Pregnancies complicated by FGR ended on average at 
36 + 2 weeks’ gestation (interquartile range 34 + 0 to 
38 + 3 weeks). Preterm delivery (< 37 weeks) occurred in 
58 pregnancies (28 %), most often due to abnormal Doppler 
findings or maternal complications. Caesarean delivery was 
the mode of birth in 148 pregnancies (71 %); indications 
included severe hypertensive disease, antepartum 
haemorrhage, non‑reassuring fetal status and 
malpresentation. The mean birth weight among FGR infants 
was 1 857 ± 428 g. Low Apgar scores (< 7 at 5 minutes) 
were observed in 35 % of neonates and 32 % required 
invasive ventilation. A composite adverse perinatal 
outcome—defined as stillbirth, neonatal death within 
28 days or admission to the neonatal intensive care unit—
occurred in 38 % of FGR pregnancies. There were 14 
stillbirths (6.7 %) and 10 neonatal deaths (4.8 %), nearly all 
in the early‑onset FGR group. Maternal complications 
included severe preeclampsia (15 %), placental abruption 
(3 %), postpartum haemorrhage (5 %) and admission to the 
intensive care unit (2 %). 
 
3.4 Factors associated with FGR severity and adverse 
outcomes 
We performed a multivariable logistic regression to identify 
predictors of severe FGR and adverse perinatal outcomes. 
Booking before 14 weeks was protective against severe 
FGR (adjusted odds ratio [aOR] 0.53; 95 % confidence 
interval [CI] 0.31–0.88). Chronic hypertension (aOR 2.6; 
95 % CI 1.5–4.4) and preeclampsia (aOR 3.7; 
95 % CI 2.1–6.3) were the strongest predictors, 
underscoring the central role of placental insufficiency [15]. 
Maternal anemia (aOR 1.8; 95 % CI 1.1–3.0) and low 
socio‑economic status (aOR 2.9; 95 % CI 1.6–5.4) were 
also associated with severe FGR. Placental or cord 
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anomalies doubled the risk of perinatal death (aOR 2.2; 
95 % CI 1.1–4.9). Male fetal sex marginally increased risk 
but was not significant. Among high‑risk women who 
received prophylactic low‑dose aspirin before 16 weeks, 
the incidence of severe preeclampsia and severe FGR was 
lower than in untreated high‑risk women, consistent with 
evidence that early aspirin reduces placental dysfunction 
[16]. 
 
4 DISCUSSION 
4.1 Summary of principal findings 
This study provides contemporary data on FGR in South 
Indian tertiary care. The prevalence of FGR (9.5 %) falls 
within the expected range [4]. Our data reaffirm that 
hypertensive disorders and placental insufficiency are the 
dominant etiologies [15]. Chronic hypertension and 
preeclampsia restrict the remodelling of spiral arteries and 
reduce placental perfusion, resulting in asymmetric 
FGR[13]. Maternal anemia and low socio‑economic status 
further compound the risk, likely through chronic hypoxia 
and nutritional deprivation [17]. Extremes of maternal age 
and obesity were prevalent; both are recognised risk factors 
[5][3]. Our findings align with the Australian retrospective 
study in which SGA infants were strongly associated with 
low socio‑economic status (99 %), smoking (64.3 %) and 
high maternal BMI (52.6 %) [17]. In the Romanian cohort, 
FGR incidence remained ~5 % despite improved prenatal 
care, emphasising that socioeconomic interventions alone 
may not reduce FGR incidence [18]. 
 
4.2 Maternal risk factors and placental pathology 
Maternal factors implicated in FGR include chronic 
hypertension, pre‑existing diabetes with vasculopathy, renal 
disease, lupus, antiphospholipid syndrome, severe anemia, 
smoking, alcohol and drug use, extremes of BMI, teenage 
or advanced maternal age and poor nutrition [3][19][20]. 
Several of these factors act by impairing uteroplacental 
perfusion. Smoking and cocaine disrupt uterine blood flow 
and lead to early symmetrical growth restriction [12]. 
Extremes of maternal BMI and nutritional deficiency 
impair placental implantation and angiogenesis [3]. High 
altitude, high parity and inter‑pregnancy interval extremes 
also contribute [3]. Maternal infections (TORCH, malaria, 
syphilis) and medication exposures (e.g., antiepileptic 
drugs, warfarin, ACE inhibitors) were rare but should be 
considered [3]. 
Placental pathology plays a central role. Distal villous 
hypoplasia, maternal vascular malperfusion, placental 
infarctions, abruption and excessive fibrin deposition 
reduce fetal oxygen and nutrient transfer [21]. Abnormal 
cord insertion, single umbilical artery and velamentous cord 
are associated with FGR and stillbirth [2]. Placental 
mosaicism and placental hemangioma have been reported 
[22]. Our cohort included 13 % with such anomalies, 
reinforcing the need for careful placental examination. 
 
4.3 Classification and diagnosis 
Classification helps tailor surveillance. Early‑onset FGR is 
often symmetrical and associated with chromosomal or 
infectious causes [11], whereas late‑onset FGR is usually 

asymmetric due to placental insufficiency [13]. Booking 
visit before 14 weeks allows accurate dating and early 
identification of risk factors [10]. The International Society 
of Ultrasound in Obstetrics and Gynecology (ISUOG) 
recommends routine symphysis–fundal height 
measurement from 24 weeks and ultrasound when 
measurements deviate by > 3 cm [23]. Third‑trimester 
ultrasound should not be routine in low‑risk pregnancies; it 
is reserved for women with risk factors [24]. Serial 
ultrasound biometry every 2–4 weeks assesses EFW, 
abdominal circumference and growth velocity [25]. 
Doppler velocimetry of the umbilical artery, middle 
cerebral artery and ductus venosus detects placental 
insufficiency; absent or reversed end‑diastolic flow is a 
grave sign and requires delivery [26]. Umbilical artery 
pulsatility index > 95th percentile or EFW < 3rd percentile 
warrants weekly or twice‑weekly surveillance [27]. 
 
4.4 Management and timing of delivery 
Management focuses on optimising maternal health and 
determining the optimal timing of delivery. Smoking 
cessation, alcohol avoidance, balanced nutrition, control of 
chronic diseases and aspirin prophylaxis are key. Low‑dose 
aspirin (81–150 mg) started before 16 weeks in women at 
high risk of preeclampsia reduces the incidence of severe 
preeclampsia and FGR [16][28]. The HSE guideline 
recommends 150 mg daily from 12–16 weeks until 
36 weeks in high‑risk women [10]. Calcium 
supplementation may benefit women with low dietary 
calcium intake. Low‑molecular‑weight heparin is not 
recommended for FGR prevention because of insufficient 
evidence and potential adverse effects [29]. 
Surveillance frequency depends on Doppler findings. For 
EFW between the 3rd and 10th percentile with normal 
Doppler, repeat ultrasound and Doppler every two weeks; 
deliver at 38–39 weeks [26]. If EFW < 3rd percentile or 
umbilical artery pulsatility index is elevated, weekly 
surveillance and delivery at 37 weeks are recommended 
[26][27]. Absent end‑diastolic flow necessitates 
twice‑weekly monitoring and delivery at 33–34 weeks, 
while reversed flow or ductus venosus abnormalities 
require delivery at 30–32 weeks [26]. Antenatal 
corticosteroids and magnesium sulphate should be 
administered when preterm delivery is anticipated [27]. 
Vaginal delivery is feasible when fetal status is reassuring 
and the cervix is favourable; caesarean section is indicated 
for severe fetal compromise or unfavourable cervix. 
 
4.5 Long‑term outcomes and the thrifty phenotype 
hypothesis 
Children born with FGR are at heightened risk of metabolic 
syndrome, cardiovascular disease, kidney disease, 
pulmonary dysfunction and neurodevelopmental delay 
[30]. The thrifty phenotype hypothesis proposes that fetal 
malnutrition programmes the fetus to conserve energy; 
post‑natal catch‑up growth may then predispose to obesity, 
insulin resistance, dyslipidemia and hypertension [8]. 
Epidemiological studies show that FGR neonates have 
altered glucose metabolism, raised triglyceride levels and 
higher blood pressure from childhood [30]. Cardiovascular 
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imaging reveals concentric left ventricular remodelling and 
increased arterial stiffness [31]. Adults who were 
growth‑restricted in utero have greater risk of type 2 
diabetes, hypertension and coronary artery disease [31]. 
Neurodevelopmental studies report reduced IQ, attention 
deficit, behavioural problems and increased risk of 
psychiatric disorders [32][33]. Early intervention 
programmes focusing on nutrition, physical activity and 
cognitive stimulation may mitigate these long‑term 
consequences. 
 
4.6 Comparison with other studies 
Our findings resonate with international literature. The 
S3‑level German guideline (DGGG / OEGGG / SGGG) 
emphasises risk stratification at booking and routine use of 
customised growth charts; our study confirms the 
importance of early booking and regular surveillance 
[10][27]. The guideline discourages the use of prophylactic 
heparin owing to insufficient evidence [29], a practice we 
followed. The growth assessment protocol implemented in 
the UK and replicated here uses a standardised risk 
assessment tool and serial fundal height measurements to 
trigger ultrasound, leading to earlier detection and 
intervention [34]. Our results align with the prospective 
cohort study from Cape Town, which identified smoking, 
alcohol use and preeclampsia as leading risk factors for 
SGA [35]. The Growth Restriction Intervention Trial 
(GRIT) suggested little difference in long‑term 
neurodevelopment between immediate and delayed 
delivery for FGR [36]; nonetheless, our data support 
individualised timing based on Doppler parameters and 
maternal condition. 
 
4.7 Strengths and limitations 
This study provides detailed clinical and outcome data from 
a large cohort over a two‑year period. Use of customised 
growth charts, Doppler velocimetry and strict inclusion 
criteria ensured accurate case identification. Multivariable 
analysis allowed adjustment for confounders. However, the 
retrospective design is susceptible to missing data and 
documentation bias. Smoking and alcohol use were likely 
underreported due to social stigma. Placental 
histopathology was not available for all cases, limiting 
correlation with outcomes. As a single‑centre study, 
findings may not be generalisable to all settings. We did not 
evaluate biochemical biomarkers or uterine artery Doppler 
in the first trimester because these were not routinely 
performed. Finally, long‑term neurodevelopmental 
follow‑up was not feasible within the study period. 
 
5 CONCLUSIONS AND RECOMMENDATIONS 
FGR remains a significant obstetric challenge. Our study 
highlights the strong association between hypertensive 
disorders, anemia, previous FGR and low socio‑economic 
status with the occurrence and severity of FGR. 
Comprehensive antenatal care – including early booking, 
blood pressure control, iron and folate supplementation, 
lifestyle counselling and low‑dose aspirin for high‑risk 
women – is essential. Risk stratification tools and 
standardised fundal height measurements should trigger 

timely ultrasound and Doppler evaluation [34]. Regular 
surveillance allows appropriate timing of delivery, reducing 
stillbirth without increasing maternal risk. Further research 
should evaluate first‑trimester biomarkers, placental 
therapies and post‑natal interventions to mitigate long‑term 
metabolic and neurodevelopmental sequelae. 
Community‑based strategies addressing nutrition, 
socio‑economic deprivation and education may reduce the 
burden of FGR. 
 
6 INFORMATION FOR STUDY SUBJECTS 
This study reviewed existing medical records to better 
understand why some babies grow poorly in the womb and 
how they fare at birth. Because it was a retrospective 
analysis of routine hospital records, no additional tests or 
treatments were performed on women or their babies for 
research purposes. The research team extracted anonymised 
information about maternal health, antenatal care, delivery 
details and newborn outcomes from registers and case 
notes. Names and other identifiers were removed to protect 
confidentiality, and results are reported in aggregate so that 
no individual can be recognised. Understanding the patterns 
of risk factors and outcomes will help clinicians counsel 
expectant parents, tailor antenatal surveillance and plan 
interventions to improve the health of mothers and babies 
in the future. Participation in this study did not affect the 
care women received, and there were no direct benefits or 
harms to the women whose records were reviewed. 
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