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ABSTRACT

Introduction

Small-for-gestational-age (SGA) is defined by a birth weight
below the 10" percentile for mean weight corrected for
gestational age. It is associated with adverse health events
throughout life, including substantial perinatal morbidity
and mortality rates.

Objectives

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

Methodology:

A prospective cohort study was conducted in Department of
Obstetrics/Gynaecology, BPKIHS from October, 2016 to
June, 2017among 150 singleton pregnant women after 28
weeks' gestation whose symphysio-fundal height lags the
gestational age by four cms. The association between the
risk factors and SGA was analysed using chi-square test for
categorical and t-Test for continuous data. The mothers and
babies were followed up till 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% Cl,
1.15-1.35); recurrent pregnancy loss (OR, 1.25;95% Cl, 1.15-
1.35); substances abuse in the index pregnancy (OR, 1.68;
95% Cl, 1.47-1.92); adverse obstetrics or medical events in
the index pregnancy (OR, 2.21; 95% Cl, 1.10-4.45); high
blood pressure at admission (OR, 1.58; 95% Cl, 1.96-2.59)
and significant proteinuria (OR, 2.26; 95% CI, 1.00-5.09).
SGA babies correlated with increased operative delivery,
oligohydramnios, low Apgar scores and neonatal
resuscitation at birth, NICU or nursery admission, neonatal
metabolic complications and fetal death.

Conclusions

SGA have distinct modifiable risk factors and mortality
patterns suggesting potential implications for public health
and urgent need to intervene with effective interventions
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INTRODUCTION

Birth weight, a function of both gestational 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
Battaglia introduced the terms small-for-gestational age
(SGA), appropriate-for-gestational age (AGA) and large-for-
gestational age (LGA).' SGA is defined by birth weight below
the 10" percentile for their gestational age. The classification
of neonates by birth weight percentile has a significant
prognostic advantage because it improves the detection of
neonates with growth insult who are at increased risk for
adverse health events throughout life."* Newborn babies are
now classified as very small for gestational age or severe
small for gestational age(below the 3" percentile), small for
gestational age(below the 10" percentile) and appropriate
for gestational age (10"-90" percentile).’Of all fetuses less
than 10" percentile growth, approximately 40% are at high
risk of preventable prenatal death, 40% are healthy small,
and 20% are naturally small due to chromosomal or
environmental insults.’ On average, one third of newborns
with low weight at birth are reported to experience SGA.
Growth potential percentiles are superior to conventional
reference ranges for the prediction of adverse perinatal
outcome.”

The cause of SGA is multifactorial, and comprised of maternal,
placental, fetal or environmental factors. Approximately
two-thirds of the SGA fetuses are related to intrauterine
environment. However, no underlying etiology can be
identified in 30-40% of SGA fetuses. SGA is associated with
substantial perinatal morbidity and mortality rates like fetal
demise, birth asphyxia, meconium aspiration, neonatal
hypoglycemia, polycythemia, hyperviscosity, hypothermia,
abnormal neurological development etc. The present study
aimed to identify risk factors, prevalence and perinatal
outcomes in small for gestational fetuses and thus help to
improve the prognosis of infants by preventing 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 prospective study carried out in
the Department of Obstetrics and Gynaecology, BPKIHS,
Dharan from October, 2016 to June, 2017. All singleton
pregnancies after 28 weeks' gestation with cephalic
presentation, confirmed gestational age (sure of last menstrual
period with regular cycles or dating scan), symphysio-fundal
height lagging the gestational age by four cms (suspected
small for gestational age) and admitted in antenatal ward for
safe confinement were included in the study. Pregnancies
not sure of their last menstrual date and without dating scan
or before 28 weeks' gestation or clinically oligohydramnios
or abnormal lie and not giving consent were excluded from
the study. According to Barati et. al.’ the prevalence of SGA
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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
formula (n= Z’pqg/d®) was 150. Ethical clearance was
obtained from the Hospital Institutional Review Board prior
tostartthe study.

Non-probability sampling (Purposive sampling) method was
used to enroll the pregnant women fulfilling the inclusion
and exclusion criteria during the study period. Patients or
her attendants were enquired about the detailed history of
complicating risk factors as per the proforma after
admission in antenatal ward. They were managed as per the
hospital management protocol for plan of investigations,
treatments and delivery. Mothers and babies were followed
up after delivery in the maternal and neonatal ward fill
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 deviation and median with interquartile
range was used to describe continuous data. The association
for risk factors between the various socio-demographic
parameters and SGA was analysed using chi-square test for
categorical data and t-Test for continuous data with p value
<0.05 considered as significant. Odds ratio at 95%
confidence interval was used to predict the degree of
association between SGA and risk factors.

RESULTS

During the study period, there were 140 SGA and 10 AGA
new borns among 150 study population and 6500 total
hospital deliveries above 28 weeks' gestation, hence the
prevalence of SGA was 2.15%. The mean estimated fetal
weight on sonography at admission was 1.840.46 kg. The
mean birth weight of newbornswas 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 gestational age
at delivery was 37.5 weeks (IQR=36.0-39.0). The median
duration of hospital stay of the pregnant women after
admission till discharge was 4 days (IQR=3.0-6.0) [Figure 1].

==

Figure 1. Box and whisker plot showing median maternal
age in years, gestational age at delivery in weeks and
duration 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-fifth 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
patients were hypertensive at admission (n=69; 46.0%)
[Tableno.1].

About two-third of the pregnant women had delivery by
caesarean section (n=93; 62.0%) and the most common
indication 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
complications and postpartum hemorrhage (n=10; 6.7%)
was the commonest [Table no. 2].

140 out of 150 babies (93.3%) delivered were small for
gestational age (<10" percentile) and 121 (80.7%) were very
small for gestational age (<3“ percentile). 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 still birth). Similarly, 13 (8.7%)
newborns had expired within seven days of life (Early
neonatal death) [Table no. 3].

Among the various socio-demographic characteristics, the
significant risk factors for very SGA babies (Less than 3
percentile babies versus more than or equal to 3” percentile
babies) were history of birth of SGA fetus (OR, 1.25; 95% ClI,
1.15-1.35); history of recurrent pregnancy loss (OR, 1.25;
95% Cl, 1.15-1.35); personal history of substances use in the
index pregnancy (OR, 1.68; 95% Cl, 1.47-1.92); adverse
obstetrics or medical events in the index pregnancy (OR,
2.21; 95% Cl, 1.10-4.45); high blood pressure at admission
(OR, 1.58; 95% CI, 1.96-2.59) and significant urinary
proteinuria on dipstick test (OR, 2.26; 95% Cl, 1.00-5.09)
[Tableno.4].

Table 1 : Baseline socio-demographic characteristics and

theirfrequencies (n=150).

Socio-demographic characteristics Frequencies Percentage

Age in years

<20 11 7.4
20-34 134 89.3
>35 5 2.3
Types of visits

Unbooked 89 59.3
Booked 61 40.7
Number of antenatal visits

<4 87 58.0
24 63 42.0
Types of conception

Induced 7 4.7
Spontaneous 143 95.3
Uterine malformations or myomas

Absent 150 100.0
Parity

Nullipara 90 60.0
Primipara 46 30.6
Multipara 14 93
History of birth of SGA fetus

Yes 4 2.7
None 146 97.3
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History of recurrent pregnancy loss

Yes 4 2.7
None 146 97.3
Index pregnancy birth spacing in years

0 90 60.0
<2 11 7.3
>2 49 32.7
Personal history of substances use in the index

pregnancy

Smoker/alcoholic 8 5.4
None 142 94.6
Medical comorbidities ( Chronic HTN or Overt

DM or PMTCT)

Yes 9 6.0
None 141 94.0
Adverse obstetrics or medical events in the index

pregnancy

Hyperemesis gravidarum or Threatened abortion 3 2.0
Moderate-severe anemia or Hypothyroidism or 13 8.7
overt DM

Preeclampsia or Chronic APH 35 23.4
Mixed 8 5.4
None 91 60.7
Blood pressure

Hypertensive 69 46.0
Normotensive 81 54.0
HELLP syndrome

Present 16 10.7
Absent 134 89.3
Urinary proteinuria on dipstick test

Significant proteinuria (>2+) 37 24.7
Mild proteinuria (1+) 5 2.3
Normal-trace proteinuria (<1+) 108 72.0
Amniotic fluid volume

Severe oligohydramnios (AFI<5 cm) 28 18.7
Borderline oligohydramnios (AFI=5-8 cm) 64 42.7
Normal (AFI>8 cm) 58 38.6

Table 2 : Maternal outcomes (n=150).

Parameters

Frequency Percentage

Gestational age at delivery

<37 weeks 62 41.3
37-40 weeks 72 48.0
>40 weeks 16 10.7

Modes of delivery

Spontaneous vaginal delivery 22 14.7
Induced vaginal delivery 35 23.3
Caesarean section 93 62.0

Indication of caesarean section

Non reassuring NST 42 28.0
Previous cesarean section 11 7.3
Failed induction 7 4.7
PMTCT 2 1.3
Others 31 20.7
Postpartum complications

Postpartum hemorrhage 10 6.7
Sepsis 3 2.0

N

Postpartum eclampsia 1.3

NST=Non-stress test; PMTCT=Prevention of mother to child

transmission
L
. m P
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Table 3 : Fetal outcomes (n=150).

Parameters Frequencies  Percentage

Birth weight

Appropriate for gestational age 10 6.7

Small for gestational age (<10 percentile) 140 93.3

Very small for gestational age

(<3 percentile) 121 80.7

Apgar score at 5 minutes

0 11 7.3

<7 15 10.0
124 82.7

Resuscitation at birth

Yes 30 20.0

None 120 80.0

ICU or nursery admission

Yes 56 373

None 94 62.7

Metabolic complications

Yes 40 26.7

None 110 73.3

Birth defect

None 150 100

Fetal status at or after delivery

Intrauterine fetal death 10 6.7

Still birth 1 0.7

Early neonatal death 13 8.6

None 126 84.0

Placental/cord abnormalities

None 150 100

ICU=Intensive care unit

Table 4: Risk factors for very small for gestational age (<3rd

percentile babies; n=121).

OR (CI)
1.81(0.33-4.22) 0.53
1.18(0.60-2.29) 0.38
0.91(0.47-1.76) 0.46
1.88(0.97-3.65) 0.61

Socio-demographic characteristics P value

Age in years (<20 vs >20)

Types of visits (Unbooked vs booked)
Number of ANC visits (<4 vs >4)
Parity (Nullipara vs >1 para)

History of birth of SGA fetus (Yes vs none) 1.25(1.15-1.35) 0.04
History of recurrent pregnancy loss (Yes vs none)  1.25(1.15-1.35) 0.04
Birth intervals in years (<2 vs >2) 1.47(0.69 3.14) 0.20
Personal history of substances abuse in the index 1.68(1.47-1.92) 0.03

pregnancy (Yes vs none)
Medical comorbidities (Yes vs none)

2.45(0.49 12.20)

Adverse events in the index pregnancy (Yes vs none) 2.21(1.10 4.45) 0.03
1.58(1.96 2.59) 0.04
0.69(0.20-2.31) 0.51
2.26(1.00-5.09) 0.03
2.03(0.20 20.03)  0.47

Blood pressure (Hypertensive vs normotensive)

HELLP syndrome(Yes vs none)

Urinary proteinuria on dipstick test (>2+ vs <1+)

Microvascular disease (Yes vs none)

ANC=Antenatal care; SGA=Small for gestational age; HELLP=
Hemolysis, elevated liver enzymes, low platelet count; OR=
Odds ratio; Cl=Confidenceinterval.

DISCUSSION

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

ISSN: 2542-2758 (Print) 2542-2804 (Online)

In the Secondary Data Analyses of the WHO Multi-Country
Survey 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 section in our study. Also, the risk of SGA infants
was significantly higher among women with preeclampsia/
eclampsia, anaemia and other medical conditions which is
in consistent to our study.

In a retrospective study done among 341 pregnant women
by Barati M et. al.’, the prevalence of SGA and severe SGA
fetuses was 10.6% and 2.6% respectively 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
Kozuki 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 relationship
between SGA infants and antepartum hemorrhage, mother
not attended antenatal care, maternal history of SGA births,
mother with anemia and hypertension which is in consistent
with the results of our study.

A retrospective study done among 3046 babies by Nakamura
M et. al.” showed the significant causal relationship of SGA
newborns with the following maternal and fetal risk factors
like multiple pregnancy, fetal malformations, pregnancy
induced hypertension and low body mass index(<18.5).
Similar significant causal relationship of SGA newborns was
observed in our study with respect to hypertension
complicating pregnancy.

Aretrospective cohort study done among 49,945 women by
Hung TH et. al."" showed that the significant risk factors for
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 abruption, 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 eventsin the current pregnancy,
hypertension complicating pregnancy and significant
proteinuria.

Birat Journal of Health Sciences
Vol.5/No.1/Issue 11/ Jan-April, 2020



Original Research Article

Shrestha R et al

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
patients with non-modifiable risk factors could be advised
for preconceptional counselling and treatment.

CONCLUSIONS

Our results demonstrate that SGA is a common perinatal
health concern with causal association with conditions like
birth of SGA babies, recurrent pregnancy loss, adverse
obstetric events, substances abuse during pregnancy and
medical conditions related to pre- eclampsia or eclampsia
and urinary proteinuria. Increased risk of ICU admission,
need of resuscitation at birth, metabolic complications,
perinatal death and operative delivery were also higher
among SGA babies.

RECOMMENDATION

Though the sample size was comparatively small, this result
clearly identified that global prevention 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, itis a public health issue with
anurgent needtoactin joints with effective interventions.
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Strength and limitation of the study

The strength of our study was that it was a prospective
cohort study. BPKIHS, Dharan is a the tertiary 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 limitations. It was a
single hospital based study with comparatively small
sample, so considering the community based study or multi-
centered study with larger sample size would better reflect
the actual scenario of this perinatal health issue so as to
observe the possiblerisk factors, prevalence and outcomes.
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