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Abstract

Background: Preterm birth is a major contributor to neonatal morbidity and mortality. Among
preterm infants, those who are small for gestational age (SGA) are at an added risk due to
intrauterine growth restriction compared to appropriate for gestational age (AGA) infants.

Aim: To evaluate and compare morbidity and mortality patterns among AGA and SGA preterm
neonates in a hospital-based setting.

Methods: This prospective observational study was conducted in the NICU of Sree Mookambika
Institute of Medical Sciences, Kulasekaram, from August 2025 to February 2026. A total of 147
preterm neonates were included, categorized as AGA (n=84) and SGA (n=63). Neonates with
lethal congenital anomalies, birth weight <500 g, and outborn admissions were excluded.
Clinical parameters, interventions, and outcomes were recorded. Standard criteria were used to
define morbidities. Statistical analysis was performed using Microsoft Excel and QI Macros
2014 software, with p<0.05 considered significant.

Results: The mean gestational age was 33.47 weeks. Overall mortality was 11.56%, higher in
SGA (12.7%) compared to AGA (10.7%) infants. Major morbidities included jaundice (38.09%),
sepsis (34.69%), respiratory distress syndrome (23.12%), and hypoglycemia (12.24%).
Hypoglycemia showed statistical significance (p=0.0412), while RDS showed near significance
(p=0.059). Other morbidities included PDA, ROP, hypothermia, and ventilator requirement.
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Conclusion: SGA preterm infants have higher morbidity and slightly increased mortality
compared to AGA infants. Focused neonatal care and early interventions are crucial to improve
outcomes in this vulnerable group.

Introduction:

Preterm birth remains a major global health challenge and is a leading cause of neonatal
morbidity and mortality, particularly in low- and middle-income countries. Preterm infants are
defined as live-born babies delivered before 37 completed weeks of gestation, calculated from
the first day of the last menstrual period [1]. It is estimated that approximately 9-10% of all
births worldwide are preterm, contributing substantially to neonatal deaths and long-term
disabilities [2]. Despite advances in perinatal and neonatal care, prematurity continues to impose
a significant burden on healthcare systems.

In recent decades, survival rates among extremely preterm infants have improved considerably
due to advancements in neonatal intensive care, including the use of antenatal corticosteroids,
surfactant therapy, and improved ventilatory support [3]. However, this increased survival has
been accompanied by a rise in short-term and long-term complications. Preterm infants often
require prolonged hospitalization in neonatal intensive care units (NICUs), where they remain
vulnerable to a wide range of complications such as respiratory distress syndrome, sepsis,
necrotizing enterocolitis, intraventricular hemorrhage, and metabolic disturbances [4].

Preterm infants can be further categorized based on their weight relative to gestational age into
appropriate for gestational age (AGA) and small for gestational age (SGA). Preterm AGA infants
have a birth weight within the normal range for their gestational age, whereas preterm SGA
infants have a birth weight below the 10™ percentile for their gestational age, often reflecting
intrauterine growth restriction (IUGR) [5]. The distinction between these groups is clinically
important, as SGA infants are exposed not only to the risks of prematurity but also to the adverse
effects of impaired fetal growth.

Multiple maternal, placental, and fetal factors contribute to prematurity and intrauterine growth
restriction, including maternal malnutrition, hypertensive disorders, infections, placental
insufficiency, and genetic factors [6]. The immaturity of organ systems in preterm infants—
particularly the lungs, brain, gastrointestinal tract, and immune system—predisposes them to
higher morbidity. In SGA preterm infants, chronic intrauterine stress may further compromise
physiological reserves, increasing susceptibility to hypoglycemia, hypothermia, and poor
postnatal adaptation [7].

Understanding the patterns of morbidity and mortality among preterm infants based on growth
status (AGA versus SGA) is essential for optimizing neonatal care. Differences in clinical
outcomes between these groups can provide valuable insights into risk stratification, targeted
interventions, and resource allocation in hospital settings. A hospital-based evaluation of these
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patterns helps clinicians identify high-risk neonates early and implement appropriate
management strategies to improve survival and reduce complications.

Therefore, this study aims to analyze and compare the morbidity and mortality patterns in AGA
and SGA preterm infants, thereby contributing to improved neonatal care practices and
outcomes.

Aim
To evaluate and compare the morbidity and mortality patterns among preterm infants categorized

as appropriate for gestational age (AGA) and small for gestational age (SGA) in a hospital-based
setting.

Objectives
To compare the incidence of mortality between AGA and SGA preterm neonates.

To assess and compare the spectrum of neonatal morbidities (such as respiratory distress
syndrome, sepsis, hypoglycemia, necrotizing enterocolitis, and intraventricular hemorrhage) in
AGA and SGA preterm infants.

Methodology:

This prospective observational hospital-based study was conducted in the Neonatal Intensive
Care Unit (NICU) of Sree Mookambika Institute of Medical Sciences, Kulasekaram, over a
period of seven months from August 2025 to February 2026. All preterm neonates (gestational
age <37 completed weeks) admitted during the study period were considered for inclusion.
Neonates were categorized into appropriate for gestational age (AGA) and small for gestational
age (SGA) groups. Babies with lethal congenital anomalies, those referred or admitted from
outside centers, and neonates with a birth weight less than 500 grams were excluded from the
study.Data were collected using a structured proforma, which included details of maternal
history, gestational age, birth weight, and neonatal clinical course. Information regarding
interventions such as mechanical ventilation, Continuous Positive Airway Pressure (CPAP), and
surfactant therapy was recorded. The duration of hospital stay, morbidity profile, and final
outcomes were also documented.

Gestational age was assessed using the Modified Ballard Scoring system. Classification into
AGA and SGA was done based on Lubchenco’s growth charts. SGA babies were further
subclassified into symmetric and asymmetric types using the Ponderal Index. Respiratory
distress syndrome (RDS) was assessed using the Silverman-Anderson scoring system. Only
culture-proven cases were considered for neonatal sepsis. Hypothermia was defined as core body
temperature below the normal range for the corresponding gestational age. Patent ductus
arteriosus (PDA) was included only if confirmed by echocardiography. Jaundice was considered

EISSN 1303-5150 @ www.neuroquantology.com

55


http://www.neuroquantology.com/

Neuroquantology | May 2026 | Volume 24 | Issue 05 | Page 53-60]| Doi:. 10.48047/nq.2026.24.5.nq26007
Dr. Ragul Saran .C. MASARADDI. MORBIDITY AND MORTALITY AMONG APPROPRIATE AND SMALL FOR GESTATIONAL
AGE PRETERM INFANTS: INSIGHTS FROM A HOSPITAL-BASED STUDY

only when pathological in nature. Intraventricular hemorrhage (IVH) was diagnosed based on CT
scan findings. Neonates with an APGAR score below 7 at one minute were considered to have
required resuscitation. Retinopathy of prematurity (ROP) was diagnosed based on
ophthalmologic examination. Hypoglycemia was defined as random blood sugar levels less than
50 mg/dL in symptomatic neonates and less than 40 mg/dL in asymptomatic neonates.

All collected data were entered into Microsoft Excel for organization and preliminary analysis.
Statistical analysis was performed using QI Macros 2014 software. Descriptive statistical
methods, including mean and standard deviation, were used to summarize continuous variables,
while categorical variables were expressed as percentages. The significance of differences
between groups was assessed using appropriate statistical tests, and a p-value of less than 0.05
was considered statistically significant.groups.

Result:

In our study, we examined total 147 babies from which 84 were AGA and 63 were SGA. Out of
total 147 babies, males were predominated with 51% and females were 49%. In AGA babies males
outnumbered with 58% of population while in SGA baby's females outnumbered with 58% of
population. In total population, mean gestation age was

33.47 weeks while Mean gestation was found to be 32.91 weeks in AGA babies and 33.89 weeks
in SGA babies. Overall mortality was 11.56% in entire population. Mortality rate was higher in
SGA babies which were irrespective of gestational age. We attribute this contradiction to higher
RDS % in SGA in our study which we managed without surfactant therapy.Comparison of
gestational age with AGA/SGA babies as shown in the table no.1 & graphno. 1, 2, 3 & 4. Majority
of SGA babies belonged to 35-36 weeks of gestation while AGA babies shared equality between
31-32 weeks and 32- 33 weeks.

Table no. 1: Showing correlation of AGA and SGA babies with Mean Weight, Gender, Mean
Gestation and Mortality.

AGA n=84 SGA TOTAL
n=63 n=147, (AVG)
MEAN 1.72Kg 1.53Kg 1.61Kg
WEIGHT
MALE 49(58%) 26(42%) 75(51%)
FEMALE 35(42%) 37(58%) 72(49%)
MEAN 32.91Wks 33.89Wks 33.47Wks
GESTATION
MORTALITY 9(10.7%) 8(12.7%) 17(11.56%)
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Graph no.1: Mortality as per Gestational age with AGA/SGA
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Table No.2 - Showing morbidities associated with AGA and SGA babies

TOTA AGA SG >
L n= A VALU
n=147 84 n=6 |E
3
HYPOG 18 6 (7.14%) |12 (19.04%) ] 0.041
L (12.24%) 5
YCEMI ©)
A
HYPOC |5 3 (357%) | 2 (3.174%) |0.897(
A (3.40%) N
LCEMI S)
A
SEPSIS 51 30 (35.71%) | 21 (33.33%) [0.80(NS
(34.69%) )
JAUNDI |56 31(36.90 %) 25 (39.68%5)0.78(NS
e (38.09%) | 6(7.14%) | 3(4.76%) |)
B0 9 (6.12%)| 27 (32.14%) | 20 (31.74%)[0.56(NS
EXAGE |4/
- (3L.97%) 0.96(NS
ATED )
HYPOT 15 9(10.71%) | 6 (9.52%) [0.823(
H (10.20%) N
ERMIA 5)
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VENTIL 15 9 (10.71%) | 6 (9.52%) [0.823(
A TOR | (10.20%) N
S)

NEC |14 (9.52%)| 10 (11.90%) | 4 (6.34%) [0.28(N9

)
MAS 5(3.40%) | 1(1.19%) 4 (6.34%) (0.093(

N
S)
RDS 34 14 (16.66%) |20 (31.74%) [0.059
(23.12%) (S)
ROP 9(6.12%) | 6 (7.14%) | 3 (4.76%) |0.56(NS
)
IVH 4(2.72%) | 3 @57%) 1 (1.56%) |0.47(NS
)
PDA 9 7 (8:33%) | 2 (3.174%) [0.21(NS
(6.12%)
RESUS |18 10 (11.90%) | 8 (12.69%) [0.89(NS
Cl (12.24%) 3(357%) | 2(3.17%) |)
TATION | 5 (3.40%) 0.897(
Death N

S)

In our study, requirement of resuscitation was more in preterm sga babies (12.69%) as compared
to preterm aga babies (11.90%). There was no difference in mortality rate between preterm aga
and sgababies.

Discussion:

The present hospital-based study evaluated morbidity and mortality patterns among preterm
AGA and SGA neonates and demonstrated clinically meaningful differences between the two
groups. Among the 147 preterm infants included, 84 were AGA and 63 were SGA. The overall
mortality rate was 11.56%, with slightly higher mortality in SGA infants (12.7%) compared to
AGA infants (10.7%). This finding is consistent with previous studies which have shown that
SGA status independently increases the risk of neonatal mortality due to the combined impact of
prematurity and intrauterine growth restriction [8,12].

In the present study, the mean gestational age was 33.47 weeks, with AGA infants having a mean
gestation of 32.91 weeks and SGA infants 33.89 weeks. Despite a slightly higher gestational age
among SGA infants, mortality remained higher in this group, suggesting that fetal growth
restriction itself plays a significant role in adverse outcomes. Similar findings have been reported
by Cetinkaya et al., who demonstrated that SGA preterm infants had higher risks of mortality and
chronic complications compared to AGA counterparts [9].

Regarding morbidity, jaundice (38.09%), sepsis (34.69%), respiratory distress syndrome (RDS)
(23.12%), and hypoglycemia (12.24%) were the most common complications observed. Among
these, hypoglycemia showed statistical significance (p = 0.0412) and was more frequent in SGA
infants (19.04%) compared to AGA infants (7.14%). This observation is supported by earlier
studies, which attribute the increased risk of hypoglycemia in SGA neonates to reduced glycogen
stores and impaired metabolic adaptation [11].
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Respiratory distress syndrome accounted for a significant proportion of morbidity (23.12%) and
showed near statistical significance (p = 0.059). Previous literature suggests that although some
SGA infants may have relatively accelerated lung maturation due to intrauterine stress, this
protective effect is inconsistent, particularly in moderately preterm infants [8]. The persistence of
RDS in our study may be explained by the predominance of infants in the 3233 weeks
gestational age group.Sepsis remained a major contributor to morbidity (34.69%) in both groups,
with no statistically significant difference between AGA and SGA infants (p = 0.80). This aligns
with findings from other studies, which report that prematurity itself is a dominant risk factor for
neonatal sepsis irrespective of growth status [10].

Other morbidities such as PDA (6.12%), ROP (6.12%), hypothermia (10.20%), and ventilator
requirement (10.20%) also contributed to the disease burden in both groups. In contrast,
conditions like IVH (2.72%), MAS (3.40%), and hypocalcemia (3.40%) were less frequently
observed, likely reflecting improvements in neonatal intensive care practices and early
intervention strategies [9].

The requirement for resuscitation was slightly higher in SGA infants (12.69%) compared to AGA
infants (11.90%), indicating relatively poorer perinatal adaptation among growth-restricted
neonates. Overall, the findings of the present study are in agreement with existing literature and
emphasize that SGA preterm infants constitute a high-risk group with increased morbidity and
marginally higher mortality, warranting closer monitoring and targeted NICU care [8,12].

Conclusion:

Preterm SGA infants exhibited higher morbidity and slightly increased mortality compared to
AGA infants, despite similar or higher gestational age. Hypoglycemia and RDS were significant
contributors. Early identification, vigilant monitoring, and targeted NICU interventions are
essential to improve outcomes and reduce complications in this high-risk neonatal population.
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