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Abstract Background: Small for gestational age (SGA) fetuses or newborns are those smaller in size than normal for their 
gestational age, most commonly defined as a weight below the 10th percentile for the gestational age. Present study was 
aimed to study characteristics and maternal risk factors of small for gestational age fetuses in a tertiary care center. Material 
and Methods: Present study was hospital based, prospective, observational study, conducted in pregnant women, age > 18 
years, booked, singleton pregnancy, with gestational age > 28 weeks, having estimated fetal weight < 10th percentile were 
diagnosed to have SGA fetus, taken as cases. Remaining pregnant women with average gestational age were taken as 
controls for comparison. Results: Pregnant women were divided as SGA group (n = 43) and non-SGA group (n = 657). 
Maternal age and parity was comparable among both groups and difference was not significant statistically. In SGA group 
mean gestational age was less and a greater number of pregnant women with undernourished status were noted as compared 
to non-SGA group and difference was significant statistically. recurrent miscarriages (≥ 2), ART conception, maternal 
medical history, chronic medical disease, abnormality of amniotic fluid, abnormality of umbilical cord, abnormality of 
placenta, abnormal labor, abruption, hypertensive disorders of pregnancy and advanced paternal age (>40 years) were 
common in SGA as compared to non-SGA group and difference was significant statistically. In SGA group, preterm 
delivery, LSCS, male gender and lower mean birth weight was noted as compared to non-SGA group and difference was 
significant statistically. SGA group neonates required resuscitation, NICU admission more than non-SGA group and 
difference was significant statistically. Conclusion: Assessment of risk factors for SGA fetus at booking, improving 
detection of fetal growth restriction helps to provide the earliest effective intervention for prevention of SGA.  
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INTRODUCTION 
Small for gestational age (SGA) fetuses or newborns are 
those smaller in size than normal for their gestational age, 

most commonly defined as a weight below the 10th 
percentile for the gestational age.1 Small for gestational 
age may be due to a constitutionally small fetus or 
nonplacental mediated growth restriction like a structural 
or chromosomal anomaly, metabolic disorders, and fetal 
infection or placental mediated growth restriction. 
Maternal factors like low pre-pregnancy weight, 
undernutrition, substance abuse, and preexisting medical 
conditions like severe anemia, preeclampsia, autoimmune 
disease, thrombophilia’s, renal disease, diabetes, and 
essential hypertension can affect placental implantation, 
vasculature and hence the transfer of nutrients.2 SGA can 
arise from a genetic predisposition to small size or could 
be due to factors such as low maternal height, malnutrition, 
and/or infection during pregnancy. The genetic and 
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constitutional contributions to SGA are generally felt to be 
small relative to these other factors, particularly in low- 
and middle-income contexts.3 Premature infants, term 
infants and post term infants may develop SGA. The 
causes are complex Present study was aimed to study 
characteristics and maternal risk factors of small for 
gestational age fetuses in a tertiary care center. 
 
MATERIAL AND METHODS 
Present study was hospital based, prospective, 
observational study, conducted in department of Obstetrics 
and Gynecology, at BKL Walawalkar Medical College, 
Sawarde, Ratnagiri, India. Study duration was of 2 years 
(January 2020 to December 2021). Study approval was 
taken from institutional ethical committee.  
Inclusion criteria: Pregnant women, age > 18 years, 
booked, singleton pregnancy, with gestational age > 28 
weeks, willing to participate  
Exclusion criteria: Twin or multiple gestation 
pregnancies, Fetuses diagnosed with congenital anomalies, 
Pregnant women referred from other hospitals were 
excluded. 

Study was explained to participants and written 
informed consent was taken for participation. All antenatal 
mothers enrolled in the study were screened by 
ultrasonogram as per protocol. Antenatal mothers having 
estimated fetal weight less than the 10th percentile for their 
gestational age (reference for estimated fetal weight) were 
diagnosed to have SGA fetus, taken as cases. Remaining 
pregnant women with average gestational age were taken 
as controls for comparison.  General details of pregnant 

women such as age, obstetric history, medical and 
socioeconomic history were noted. Anthropometry and 
complete examination was performed. Biochemical tests 
hemoglobin, TSH, glucose challenge test and CRP were 
performed. AFI levels and placental insufficiency indices 
in USG; PAPP-A and β hCG levels (when available) were 
recorded. All pregnant women were followed till labour. 
Maternal outcomes in terms of mode of delivery, 
gestational age at delivery, fetal weight, fetal gender were 
recorded. Immediate neonatal outcomes in terms of 
APGAR score, admission in NICU and duration of hospital 
stay were recorded. Data was collected and compiled using 
Microsoft Excel, analysed using SPSS 23.0 version. 
Frequency, percentage, means and standard deviations 
(SD) was calculated for the continuous variables, while 
ratios and proportions were calculated for the categorical 
variables. Difference of proportions between qualitative 
variables were tested using chi- square test or Fisher exact 
test as applicable. P value less than 0.5 was considered as 
statistically significant. 
 
RESULTS 
In present study, we divided pregnant women in two 
groups as SGA group (n = 43) and Non-SGA group (n = 
657). Maternal age and parity was comparable among both 
groups and difference was not significant statistically. In 
SGA group mean gestational age was less and a greater 
number of pregnant women with undernourished status 
were noted as compared to non SGA group and difference 
was significant statistically. 

 
Table 1: General characteristics 

Characteristic SGA group 
(n = 43) 

Non-SGA group 
(n = 657) 

P value 

Age group 
  

0.67 
19-25 12 (27.91 %) 249 (37.90 %) 

 

26-30 20 (46.51 %) 259 (39.42 %) 
 

31-35 8 (18.60 %) 135 (20.55 %) 
 

>35 3 (6.98 %) 14 (2.13 %) 
 

Mean age (years) 25.13 ± 2.78 26.17 ± 3.06 0.93 
Parity 

  
0.39 

Primiparous 19 (44.19 %) 248 (37.75 %)  
02- 03 15 (34.88 %) 361 (54.95 %) 

 

>3 9 (20.93 %) 48 (7.31 %) 
 

Mean Gestational age 36.18 ± 2.03 38.91 ± 1.93 0.048 
Maternal BMI (in first trimester) 

  
0.042 

Under weight (<18.5(kg /m)2 13 (30.23 %) 49 (7.46 %) 
 

Normal (18.5-22.9 (kg /m)2 25 (58.14 %) 572 (87.06 %) 
 

Overweight (23-27.5 (kg /m)2 4 (9.30 %) 30 (4.57 %) 
 

Obese (>27.5 (kg /m)2 1 (2.33 %) 6 (0.91%) 
 

In present study, maternal risk factors such as previous recurrent miscarriages (≥ 2), ART conception, maternal medical 
history, chronic medical disease, abnormality of amniotic fluid, abnormality of umbilical cord, abnormality of placenta, 
abnormal labor, abruption, hypertensive disorders of pregnancy and advanced paternal age (>40 years) were common in 
SGA as compared to non SGA group and difference was significant statistically. 
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Table 2: Maternal risk factors 
Maternal risk factors SGA group (n = 43) Non-SGA group (n = 

657) 
P value 

    
Previous recurrent miscarriages (≥ 2) 7 (16.28 %) 20 (3.04 %) < 0.001 

ART conception 2 (4.65 %) 12 (1.83 %) < 0.001 
Maternal medical history 

   

Chronic medical disease 5 (11.63 %) 23 (3.5 %) <0.001 
Autoimmune 2 (4.65 %) 7 (1.07 %) 0.073 

Thrombophilia 1 (2.33 %) 6 (0.91 %) 0.07 
Present pregnancy factors 

   

Premature rupture of membrane 14 (32.56 %) 178 (27.09 %) 0.61 
Abnormality of amniotic fluid 16 (37.21 %) 98 (14.92 %) <0.001 
Abnormality of umbilical cord 8 (18.6 %) 63 (9.59 %) <0.001 

Abnormality of placenta 7 (16.28 %) 51 (7.76 %) <0.001 
Abnormal labor 12 (27.91 %) 72 (10.96 %) <0.001 

Abruption 
   

Hypertensive disorders of pregnancy 18 (41.86 %) 87 (13.24 %) <0.001 
Gestational hypertension 5 (11.63 %) 59 (8.98 %)  
Non-severe pre-eclampsia 8 (18.60 %) 17 (2.59 %)  

Severe per-eclampsia 5 (11.63 %) 9 (1.37 %)  
Eclampsia 1 (2.33 %) 2 (0.3 %)  

Intrahepatic cholestasis of pregnancy 1 (2.33 %) 4 (0.61 %) 0.1I 
Severe Anemia (Hb<7 gm%) 5 (11.63 %) 79 (12.02 %) 0.71 
Smoking or Passive Smoking 4 (9.30%) 41 (6.24 %) 0.19 

Advanced paternal age (>40 years) 5 (11.63 %) 39 (5.94 %) < 0.001 
 In SGA group, preterm delivery, LSCS, male gender and lower mean birth weight was noted as compared to non 
SGA group and difference was significant statistically. 

Table 3: Delivery outcome 
Pregnancy outcome SGA group (n = 43) Non-SGA group (n = 657) P value 

Preterm delivery (<37 weeks) 12 (27.91 %) 72 (10.96 %) < 0.001 
Mode of delivery   < 0.001 

Vaginal 27 (62.79 %) 496 (75.49 %)  
LSCS 16 (37.21 %) 158 (24.05 %)  

Instrumental 0 3 (0.46 %)  
Neonatal gender   < 0.001 

Male 28 (65.12 %) 345 (52.51 %)  
Female 15 (34.88 %) 312 (47.49 %)  

Mean Birth weight (gms) 2191.18 ± 290.03 2801.91 ± 400.93 < 0.001 
In present study, SGA group neonates required resuscitation, NICU admission more than non SGA group and 

difference was significant statistically. Also perinatal complications such as hyperbilirubinemia, hypoglycemia, asphyxia, 
neonatal respiratory distress syndrome, pneumonia and sepsis were common in SGA as compared to non SGA group and 
difference was significant statistically. 

Table 4: Neonatal outcome 
Neonatal outcome SGA group (n = 43) Non-SGA group (n = 657) P value 

Required resuscitation 8 (18.6 %) 39 (5.94 %) < 0.001 
NICU admission 16 (37.21 %) 30 (4.57 %) < 0.001 

Perinatal complication    
Hyperbilirubinemia, 14 (32.56 %) 98 (14.92 %) < 0.001 

Hypoglycemia, 8 (18.6 %) 63 (9.59 %) < 0.001 
Asphyxia, 7 (16.28 %) 20 (3.04 %) < 0.001 

Neonatal respiratory distress syndrome, 4 (9.30%) 17 (2.59 %) < 0.001 
Pneumonia, 4 (9.30%) 20 (3.04 %) < 0.001 

Sepsis, 4 (9.30%) 14 (2.13 %) < 0.001 
Hypoxic-ischemic encephalopathy, 1 (2.33 %) 7 (1.07 %) 0.54 
Neonatal necrotizing enterocolitis, 1 (2.33 %) 2 (0.3 %) 0.45 

Intracranial Hemorrhage, 1 (2.33 %) 2 (0.3 %) 0.49 
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DISCUSSION  
Traditionally, the causes for ‘‘pathological” growth 
restriction are subdivided into fetal, placental and 
maternal. Genetic and chromosomal disorders, fetal 
malformation, infection (e.g. rubella or cytomegalovirus), 
and toxic substances (e.g. alcohol, cocaine, or smoking) 
can contribute to FGR. Maternal diseases such as anemia 
and malnutrition may also affect fetal growth. However, 
classical utero-placental dysfunction accounts for the vast 
majority of cases of ‘‘placental” FGR, as well as to a 
variety of conditions such as pre-eclampsia and placental 
abruption.4 SGA babies are more prone to hypoglycemia 
and hypothermia, which necessitates early recognition and 
immediate management. Despite optimal management of 
such babies, they are more likely to experience weak 
physical growth, poor neonatal neurodevelopmental 
outcomes, recurrent infections, and those surviving, in 
later life, are more likely to develop chronic diseases such 
as hypertension, obesity, hyperlipidemia, diabetes 
mellitus, and coronary heart disease.5 Earlier, the main 
concern was to reduce complications and improve survival 
of SGA infants in the immediate neonatal period. 
Currently, more emphasis is being placed on long-term 
complications, including short stature, obesity, 
cardiovascular diseases, hypertension, polycystic ovary 
syndrome, and type 2 diabetes mellitus.6 The prevalence of 
SGA ranged from 10.5% to 72.5% in Nepal, and 12.0% to 
78.4% in India, depending on the reference population. 
Females had higher rates of SGA than males using 
reference populations that were not sex specific. SGA 
prevalence was lowest when using reference populations 
from low-income countries. Infants who were both preterm 
and SGA had much higher mortality risk than those who 
were term and appropriate-for-gestational-age. Risk ratios 
for those who are both preterm and SGA ranged from 
7.34–17.98 in Nepal and 5.29–11.98 in India, depending 
on the reference population.7 Tunny S et al.,8 studied data 
from 36,674 deliveries, the incidence of SGA was 11.4% 
in 1996 and 8.4% in 2010. Women who had multiple 
pregnancies had the higher odds of having SGA babies, 2.8 
(2.3-3.3) times. The women with hypertensive disease had 
1.8 (1.5-1.9) times higher odds of having SGA. 
Underweight women had 1.7 (1.3 - 2.1) times and anaemic 
mothers had 1.29 (1.01 - 1.6) times higher odds. The 
mothers who had cardiac disease were 1.4 (1.01 - 2.0) 
times at higher odds for SGA. In teenage pregnancies, the 
odds of SGA was 1.3 (1.1 - 1.5) times higher than mothers 
in the age group 20 to 35 years. There is a significant 
reduction in the incidence of SGA by 26% over 15 years. 
In study by Chaudhary N et al.,9 out of 4000 delivered 
babies, 77% (n = 3078) were AGA, 20.3% (n = 813) were 
SGA and 2.7% (n = 109) were LGA. The proportion of 
female-SGA was greater in comparison to male-SGA (n = 

427, 52.5% vs n = 386, 47.5%). SGA babies were born to 
mothers who had term, preterm, and post term delivery in 
70.1%, 19.3%, and 10.6%, patients respectively. In 
addition to low socioeconomic status (OR 1.9, 95% CI 1.1, 
3.2), other prognostic factors associated with SGA were 
lifestyle factors such as low maternal sleep duration (OR 
5.1, CI 3.6, 7.4) and monthly or less frequent meat intake 
(OR 5.0, CI 3.2, 7.8). Besides smoking (OR 8.8, CI 2.1, 
36.3), the other major environmental factor associated with 
SGA was exposure to household air pollution (OR 5.4, 4.1, 
6.9) during pregnancy. Similarly, some of the adverse 
health conditions associated with a significantly higher risk 
of SGA were anemia, oligohydramnios, and gestational 
diabetes. Subramanian S et al.,10 noted that prevalence of 
SGA was 13.6% (95% CI 9.4-17.8). Fifty-three percent 
were in the age group of 20-24 years, 68% were 
primigravida and 75% of multigravida women had 
previous history of SGA child. Mothers of SGA fetuses 
had median BMI of 22.4 kg/m2 and gained 8 kg in 
pregnancy. Each kilogram gain in pre-pregnancy weight 
reduces the risk of having SGA fetus by 0.8%. Each earlier 
week of delivery increased the risk of LBW by 20%. Each 
gram of low hemoglobin increased the risk of having SGA 
fetus by 7.6%. Mothers with previous history of SGA had 
odds of 36 times to have SGA fetus in the current 
pregnancy. Liu Q et al.,11 compared 181 SGA cases with 
1299 cases of AGA with the same gestational age. The 
frequencies of maternal risk factors such as pregnancy-
induced hypertension, abnormal placenta and twins in the 
SGA group were significantly higher than that in the AGA 
group (P<0.05). The incidence of hyperbilirubinemia and 
hypoglycemia in the perinatal period was also higher in the 
SGA newborns group (P<0.05), while there were no 
significant differences in the incidence of pneumonia, 
apnea, septicemia, intracranial hemorrhage, neonatal 
asphyxia, congenital malformations, hypoxic ischemic 
encephalopathy, respiratory distress syndrome and 
necrotizing enterocolitis between the two groups. SGA can 
cause perinatal complications including neonatal 
hypoglycemia and hyperbilirubinemia. It is necessary to 
strengthen the perinatal monitoring and antenatal care to 
reduce SGA and the perinatal complications of SGA. 
Essential to the SGA definition is accurate dating of 
gestational age 12,13 and accurate assessment of birth 
weight.14 Early ultrasound (accuracy ±5 days if first 
trimester and ±7 days after first trimester), ideally in the 
first trimester, is the gold standard for gestational age 
assessment.15 Gestational age assessment based on last 
menstrual period (LMP) date has lower accuracy (±14 
days) given different cycle duration in women, ovulation/ 
conception timing, and recall error.16  Despite the presence 
of many pathophysiological events that may lead to 
intrauterine growth restriction, Small for gestational age 
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(SGA) is not universally associated with growth 
restriction. Fetuses that are SGA are not necessarily growth 
restricted; they in fact may be constitutionally small.12 
 
CONCLUSION  
Assessment of risk factors for SGA fetus at booking, , 
improving detection of fetal growth restriction helps to 
provide the earliest effective intervention for prevention of 
SGA. Postnatally SGA babies are more prone to 
hypoglycemia and hypothermia, which necessitates early 
recognition and immediate management. 
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