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Introduc�on

Small-for-gesta�onal-age (SGA) is defined by a birth weight 
thbelow the 10  percen�le for mean weight corrected for 

gesta�onal age. It is associated with adverse health events 
throughout life, including substan�al perinatal morbidity 
and mortality rates.

Objec�ves

The aims of the study was to assess the prevalence, 
a�ributable factors and perinatal outcomes of SGA.

Methodology:

A prospec�ve cohort study was conducted in Department of 
Obstetrics/Gynaecology, BPKIHS from October, 2016 to 
June, 2017among 150 singleton pregnant women a�er 28 
weeks' gesta�on whose symphysio-fundal height lags the 
gesta�onal age by four cms. The associa�on between the 
risk factors and SGA was analysed using chi-square test for 
categorical and t-Test for con�nuous data. The mothers and 
babies were followed up �ll discharge from the hospital for 
outcomes.

Results

There was a total of 140 SGA among 6,500 hospital deliveries, 
hence the prevalence was 2.15%. The risk factors for very 
SGA were history of birth of SGA fetus (OR, 1.25; 95% CI, 
1.15-1.35); recurrent pregnancy loss (OR, 1.25; 95% CI, 1.15-
1.35); substances abuse in the index pregnancy (OR, 1.68; 
95% CI, 1.47-1.92); adverse obstetrics or medical events in 
the index pregnancy (OR, 2.21; 95% CI, 1.10-4.45); high 
blood pressure at admission (OR, 1.58; 95% CI, 1.96-2.59) 
and significant proteinuria (OR, 2.26; 95% CI, 1.00-5.09). 
SGA babies correlated with increased opera�ve delivery, 
oligohydramnios, low Apgar scores and neonatal 
resuscita�on at birth, NICU or nursery admission, neonatal 
metabolic complica�ons and fetal death. 

Conclusions

SGA have dis�nct modifiable risk factors and mortality 
pa�erns sugges�ng poten�al implica�ons for public health 
and urgent need to intervene with effec�ve interven�ons
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INTRODUCTION

Birth weight, a func�on of both gesta�onal age and fetal 
growth, is the most important determinant of a newborn 
infant's chances to survive and grow in health. In the 1940s 
clinicians became aware that low birth weight did not 
necessarily signify an infant born preterm, but may also be 
caused by fetal growth insult. In 1967, Lubchenko and 
Ba�aglia introduced the terms small-for-gesta�onal age 
(SGA), appropriate-for-gesta�onal age (AGA) and large-for-

1gesta�onal age (LGA).  SGA is defined by birth weight below 
ththe 10  percen�le for their gesta�onal age. The classifica�on 

of neonates by birth weight percen�le has a significant 
prognos�c advantage because it improves the detec�on of 
neonates with growth insult who are at increased risk for 

1-4adverse health events throughout life.  Newborn babies are 
now classified as very small for gesta�onal age or severe 

rdsmall for gesta�onal age(below the 3  percen�le), small for 
thgesta�onal age(below the 10  percen�le) and appropriate 

th th 5for gesta�onal age (10 -90  percen�le). Of all fetuses less 
ththan 10  percen�le growth, approximately 40% are at high 

risk of preventable prenatal death, 40% are healthy small, 
and 20% are naturally small due to chromosomal or 

6environmental insults.  On average, one third of newborns 
with low weight at birth are reported to experience SGA. 
Growth poten�al percen�les are superior to conven�onal 
reference ranges for the predic�on of adverse perinatal 

7,8outcome.

The cause of SGA is mul�factorial, and comprised of maternal, 
placental, fetal or environmental factors. Approximately 
two-thirds of the SGA fetuses are related to intrauterine 
environment. However, no underlying e�ology can be 
iden�fied in 30-40% of SGA fetuses. SGA is associated with 
substan�al perinatal morbidity and mortality rates like fetal 
demise, birth asphyxia, meconium aspira�on, neonatal 
hypoglycemia, polycythemia, hyperviscosity, hypothermia, 
abnormal neurological development etc. The present study 
aimed to iden�fy risk factors, prevalence and perinatal 
outcomes in small for gesta�onal fetuses and thus help to 
improve the prognosis of infants by preven�ng the modifiable 
risk factors or early diagnosis and treatment of non-
modifiable risk factors and through intensive perinatal 
management.

METHODOLOGY

This was a hospital based prospec�ve study carried out in 
the Department of Obstetrics and Gynaecology, BPKIHS, 
Dharan from October, 2016 to June, 2017. All singleton 
pregnancies a�er 28 weeks' gesta�on with cephalic 
presenta�on, confirmed gesta�onal age (sure of last menstrual 
period with regular cycles or da�ng scan), symphysio-fundal 
height lagging the gesta�onal age by four cms (suspected 
small for gesta�onal age) and admi�ed in antenatal ward for 
safe confinement were included in the study. Pregnancies 
not sure of their last menstrual date and without da�ng scan 
or before 28 weeks' gesta�on or clinically oligohydramnios 
or abnormal lie and not giving consent were excluded from 

9the study. According to Bara� et. al.  the prevalence of SGA 

fetus was 10.6%. Considering 10.0% as the prevalence of 
SGA fetus, 95% Confidence interval, 80% power, 5% 
permissible error and 10% non responders and measurement 
bias; thefinal sample size calculated using the following 

2 2formula (n= Z pq/d ) was 150. Ethical clearance was 
obtained from the Hospital Ins�tu�onal Review Board prior 
to start the study.

Non-probability sampling (Purposive sampling) method was 
used to enroll the pregnant women fulfilling the inclusion 
and exclusion criteria during the study period. Pa�ents or 
her a�endants were enquired about the detailed history of 
complica�ng risk factors as per the proforma a�er 
admission in antenatal ward. They were managed as per the 
hospital management protocol for plan of inves�ga�ons, 
treatments and delivery. Mothers and babies were followed 
up a�er delivery in the maternal and neonatal ward �ll 
discharge for outcomes. Data analysis was done using SPSS 
version 23.0; SPSS, Chicago, IL, USA. Frequency with 
percentage was used to describe categorical data and mean 
with Standard devia�on and median with interquar�le 
range was used to describe con�nuous data. The associa�on 
for risk factors between the various socio-demographic 
parameters and SGA was analysed using chi-square test for 
categorical data and t-Test for con�nuous data with p value 
<0.05 considered as significant. Odds ra�o at 95% 
confidence interval was used to predict the degree of 
associa�on between SGA and risk factors.

RESULTS

During the study period, there were 140 SGA and 10 AGA 
new borns among 150 study popula�on and 6500 total 
hospital deliveries above 28 weeks' gesta�on, hence the 
prevalence of SGA was 2.15%. The mean es�mated fetal 
weight on sonography at admission was 1.840.46 kg. The 
mean birth weight of newborns was 1.780.43 kg.

The median age of the pregnant women in the study was 
25.03 years (IQR=22.41-28.35). The median gesta�onal age 
at delivery was 37.5 weeks (IQR=36.0-39.0). The median 
dura�on of hospital stay of the pregnant women a�er 
admission �ll discharge was 4 days (IQR=3.0-6.0) [Figure  1].

Figure 1. Box and whisker plot showing median maternal 
age in years, gesta�onal age at delivery in weeks and 
dura�on of hospital stay in days (+IQR/Range).
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Most of the pregnant women (n=134; 89.3%) were of 20-34 
age group.About three-fi�h of the pregnant women were 
unbooked (n=89; 59.3%), nulliparous (n=90; 60.0%) and had 
oligohydramnios (n=92; 61.4%) and less than four antenatal 
care (ANC) visits (n=87; 58.3%). About half of the pregnant 
pa�ents were hypertensive at admission (n=69; 46.0%) 
[Table no.1].

About two-third of the pregnant women had delivery by 
caesarean sec�on (n=93; 62.0%) and the most common 
indica�on was non reassuring non stress test (n=42; 28.0%). 
41.3% (n=62) of the pregnant women had preterm 
deliveries. Only 10% (n=15) of them had post-partum 
complica�ons and postpartum hemorrhage (n=10; 6.7%) 
was the commonest [Table no. 2].

140 out of 150 babies (93.3%) delivered were small for 
thgesta�onal age (<10  percen�le) and 121 (80.7%) were very 

rdsmall for gesta�onal age (<3  percen�le). Most of the 
newborns (n=124; 82.7%) had five minutes Apgar score 7. 
17.3% (n=26) of the newborns had five minutes Apgar score 
<7 among which 7.3% (11) had Apgar score 0 (10 were intra-
uterine fetal death and1 was s�ll birth). Similarly, 13 (8.7%) 
newborns had expired within seven days of life (Early 
neonatal death) [Table no. 3].

Among the various socio-demographic characteris�cs, the 
rdsignificant risk factors for very SGA babies (Less than 3  

rdpercen�le babies versus more than or equal to 3  percen�le 
babies) were history of birth of SGA fetus (OR, 1.25; 95% CI, 
1.15-1.35); history of recurrent pregnancy loss (OR, 1.25; 
95% CI, 1.15-1.35); personal history of substances use in the 
index pregnancy (OR, 1.68; 95% CI, 1.47-1.92); adverse 
obstetrics or medical events in the index pregnancy (OR, 
2.21; 95% CI, 1.10-4.45); high blood pressure at admission 
(OR, 1.58; 95% CI, 1.96-2.59) and significant urinary 
proteinuria on dips�ck test (OR, 2.26; 95% CI, 1.00-5.09) 
[Table no. 4].

Table 1 : Baseline socio-demographic characteris�cs and 
their frequencies (n=150).

Table 2 : Maternal outcomes (n=150).

NST=Non-stress test; PMTCT=Preven�on of mother to child 
transmission
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Table 3 : Fetal outcomes (n=150).

ICU=Intensive care unit

Table 4: Risk factors for very small for gesta�onal age (<3rd 
percen�le babies; n=121).

ANC=Antenatal care; SGA=Small for gesta�onal age; HELLP= 
Hemolysis, elevated liver enzymes, low platelet count; OR= 
Odds ra�o; CI=Confidence interval.

DISCUSSION

Small for gesta�onal age (SGA) refers to infants whose 
weight is less than the average range for infants of the same 
gesta�onal age. Small for gesta�onal age (SGA) is not only a 
major indicator of perinatal mortality and morbidity, but 
also the morbidity risks later in life. The e�ology of SGA is 
very heterogeneous. Few studies have tried to study risk 
factors for small for gesta�onal age. 

In the Secondary Data Analyses of the WHO Mul�-Country 
10Survey conducted across 29 countries by Ota E et. al. , the 

overall prevalence of SGA was highest in Cambodia (18.8%) 
followed by Nepal (17.9%) while the lowest was observed in 
Afghanistan (4.8%). Also most of these pregnant women 
delivering SGA babies were of 20-34 years age group, 
nullipara, had vaginal delivery and with newborns having 
Apgar score at 5 minutes 7. Similar results were found in our 
study with respect to age groups, parity and Apgar score at 5 
minutes but in contrast the prevalence of SGA newborns 
was 2.15% and the commonest mode of delivery was 
caesarean sec�on in our study. Also, the risk of SGA infants 
was significantly higher among women with preeclampsia/ 
eclampsia, anaemia and other medical condi�ons which is 
in consistent to our study.

In a retrospec�ve study done among 341 pregnant women 
9by Bara� M et. al. , the prevalence of SGA and severe SGA 

fetuses was 10.6% and 2.6% respec�vely of all cases and 
SGA deliveries was more common among nullipara. Similar 
results were observed in our study with prevalence of 
severe SGA being 1.86% of all deliveries and most of the 
mothers with SGA delivery being nulliparous (60%).

In a double-blind cluster-randomized community trial in 
rural Sarlahi District Nepal, among 4130 pregnant women by 

11Kozuki N et. al. ,majority of the pre-term (76.0%) and term 
SGA (79.0%) were of 18-35 age groups which is comparable 
to our study. 

A case control study done among 200 newborns by Hameed 
NN et. al.  showed that there was significant rela�onship 12

between SGA infants and antepartum hemorrhage, mother 
not a�ended antenatal care, maternal history of SGA births, 
mother with anemia and hypertension which is in consistent 
with the results of our study.

A retrospec�ve study done among 3046 babies by Nakamura 
M et. al.  showed the significant causal rela�onship of SGA 13

newborns with the following maternal and fetal risk factors 
like mul�ple pregnancy, fetal malforma�ons, pregnancy 
induced hypertension and low body mass index(<18.5). 
Similar significant causal rela�onship of SGA newborns was 
observed in our study with respect to hypertension 
complica�ng pregnancy.

A retrospec�ve cohort study done among 49,945 women by 
Hung TH et. al.  showed that the significant risk factors for 14

idiopathic SGA newborns were hypercoiling of the umbilical 
cord, prior fetal death, primiparity, adolescent pregnancy, 
low prepregnancy weight, low prepregnancy body mass 
index, short stature and entangled umbilical cord. SGA 
newborns correlated with increased risk of adverse 
perinatal outcomes including fetal death, low Apgar scores, 
oligohydramnios, placental abrup�on, and admission to the 
neonatal intensive care unit. This is in consistent with the 
findings of our study in which the significant risk factors for 
SGA were history of birth of SGA fetus, history of recurrent 
pregnancy loss, personal history of substances use in the 
current pregnancy, adverse events in the current pregnancy, 
hypertension complica�ng pregnancy and significant 
proteinuria.
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The possible outcomes, prevalence and risk factors 
observed in this study thus mimic reported trend in Eastern 
Nepal and as a whole of Nepal too. Possible modifiable risk 
factors observed in our study for SGA could be minimized or 
pa�ents with non-modifiable risk factors could be advised 
for preconcep�onal counselling and treatment.

CONCLUSIONS

Our results demonstrate that SGA is a common perinatal 
health concern with causal associa�on with condi�ons like 
birth of SGA babies, recurrent pregnancy loss, adverse 
obstetric events, substances abuse during pregnancy and 
medical condi�ons related to pre- eclampsia or eclampsia 
and urinary proteinuria. Increased risk of ICU admission, 
need of resuscita�on at birth, metabolic complica�ons, 
perinatal death and opera�ve delivery were also higher 
among SGA babies. 

RECOMMENDATION 

Though the sample size was compara�vely small, this result 
clearly iden�fied that global preven�on for SGA should 
mainly focus on these modifiable and non-modifiable risk 
factors. Because of the increased perinatal morbidity and 
mortality risk associated with SGA, it is a public health issue with 
an urgent need to act in joints with effec�ve interven�ons.

Strength and limita�on of the study 

The strength of our study was that it was a prospec�ve 
cohort study. BPKIHS, Dharan is a the ter�ary health care 
centre in the Eastern part of Nepal. Most of the pregnancies 
with suspected SGA from eastern region of Nepal are 
referred here, hence it reflects the problem of eastern 
region of Nepal. This study had certain limita�ons. It was a 
single hospital based study with compara�vely small 
sample, so considering the community based study or mul�-
centered study with larger sample size would be�er reflect 
the actual scenario of this perinatal health issue so as to 
observe the possible risk factors, prevalence and outcomes. 
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