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ABSTRACT

Background: Congenital heart disease (CHD) is one of the most common congenital anomalies affecting newborns
worldwide. Early detection of critical CHD is essential for reducing neonatal morbidity and mortality. Pulse oximetry
screening is a simple, non-invasive, and cost-effective tool for early identification of hypoxemia associated with
congenital cardiac defects.

Methods: This prospective observational study was conducted in the Department of Paediatrics, Rajarajeshwari
Medical College and Hospital, Bangalore, from 1st January 2026 to 31 march 2026. A total of 116 term neonates
underwent pulse oximetry screening at 1 hour and 24 hours after birth using pre-ductal and post-ductal oxygen
saturation measurements.

Results: Among the screened neonates, 57 (49.1%) were males and 59 (50.9%) were females. Three neonates (2.6%)
screened positive and were referred for echocardiographic evaluation. Majority of neonates remained asymptomatic
during screening.

Conclusions: Pulse oximetry screening is an effective and feasible screening modality for early detection of CHD in

asymptomatic newborns.
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INTRODUCTION

Congenital heart disease (CHD) is among the most
common congenital anomalies in newborns, with an
incidence of approximately 8-10 per 1000 live births.
Nearly one-third of these defects are classified as critical
congenital heart disease requiring early intervention.
Delayed diagnosis may lead to severe complications
including hypoxemia, cardiovascular collapse, and death.

Several studies have demonstrated that newborns with
congenital heart disease may remain clinically
asymptomatic during the early neonatal period.'-* Clinical
examination alone may fail to identify these neonates,
especially in resource-limited settings.

Pulse oximetry screening has emerged as an effective
adjunct to routine neonatal examination. It is simple,
inexpensive, non-invasive, and easy to perform in
postnatal wards. Pulse oximetry helps identify hypoxemia
before the onset of cyanosis and overt -clinical
deterioration.

The burden of congenital heart disease is particularly
significant in developing countries where access to
specialized pediatric cardiology services may be limited.
Delayed diagnosis often contributes to increased neonatal
morbidity and prolonged hospital stay.

Previous studies demonstrated improved early detection
rates and high specificity of pulse oximetry screening.>%?

International Journal of Contemporary Pediatrics | June 2026 | Vol 13 | Issue 6 Page 894



Gunasekaran N et al. Int J Contemp Pediatr. 2026 Jun, 13(6):894-898

Therefore, the present study was undertaken to evaluate
the role of pulse oximetry screening at 1 hour and 24
hours after birth for early detection of congenital heart
disease in newborns.

Aim and objectives
Aim

Aim was to evaluate the role of pulse oximetry screening
in early detection of congenital heart disease among
newborns.

Objectives

Objectives were to perform pulse oximetry screening at 1
hour and 24 hours after birth, to identify neonates with
abnormal pulse oximetry findings, to refer screen-
positive neonates for echocardiographic confirmation and
to assess feasibility as a routine screening tool.

METHODS

This prospective observational study was conducted in
the Department of Paediatrics, Rajarajeshwari Medical
College and Hospital, Bangalore, from 1% January 2026
to 31% March 2026.

Sample size

A total of 116 term neonates admitted to the postnatal
ward were included in the study.

Fisher’s formula: p(1-p) z*x/d?
Procedure and data collection

Neonates with prematurity, respiratory distress, major
congenital anomalies, or those requiring immediate
intensive care admission were excluded.

Convenient sampling technique was used, and all eligible
neonates delivered during the study period were enrolled
after obtaining informed parental consent.

Detailed maternal history including gestational diabetes
mellitus, pregnancy-induced hypertension, antenatal
complications, and antenatal scans findings were
recorded. Neonatal demographic details such as sex,
gestational age, birth weight, and mode of delivery were
documented.

Pulse oximetry screening was performed using a standard
neonatal pulse oximeter probe. Pre-ductal oxygen
saturation was measured from the right hand and post-
ductal saturation from either foot at 1 hour and 24 hours
after birth.

Clinical examination including heart rate, respiratory rate,
cyanosis, murmur, respiratory distress, and capillary refill
time was assessed at both screening intervals.

A screening result was considered positive if oxygen
saturation was less than 95% in either extremity or if the
difference between pre-ductal and post-ductal saturation
exceeded 3%.

All screen-positive neonates underwent detailed clinical
examination and referral for  two-dimensional
echocardiography. Sample size was based on all eligible
term neonates delivered during the study period.

Statistical analysis

The collected data were entered into Microsoft excel and
analyzed using statistical package for social sciences
(SPSS) software version 23.0. Descriptive statistical
analysis was performed for all study wvariables.
Categorical variables such as gender, mode of delivery,
maternal risk factors, and pulse oximetry screening
outcomes were expressed as frequencies and percentages.
Continuous variables such as oxygen saturation values
were expressed as mean+tstandard deviation.

Pre-ductal and post-ductal oxygen saturation values
measured at 1 hour and 24 hours after birth were assessed
and compared based on predefined screening criteria.
Neonates with oxygen saturation less than 95% or a
difference greater than 3% between pre-ductal and post-
ductal saturation were considered screen positive and
were referred for echocardiographic evaluation.

The Chi-square test or Fisher’s exact test was used for
comparison of categorical variables wherever applicable.
A p value of less than 0.05 was considered statistically
significant.

RESULTS

A total of 116 neonates were included in the present
study. There was an almost equal distribution of male and
female neonates.

A slightly higher proportion of neonates were delivered
by lower segment cesarean section compared to vaginal
delivery.

Maternal risk factors such as gestational diabetes mellitus
and pregnancy-induced hypertension were observed only
in a small proportion of mothers.

Pulse oximetry screening was performed using pre-ductal
and post-ductal oxygen saturation measurements at both
1 hour and 24 hours after birth. Majority of neonates had
oxygen saturation values above 95%.
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Three neonates screened positive based on predefined
screening criteria. All screen-positive neonates underwent
further evaluation with echocardiography.

Clinical examination findings such as cyanosis, murmur,
respiratory distress, tachypnea, and prolonged capillary
refill time were absent in the majority of screened
neonates. This emphasizes the utility of pulse oximetry in
identifying asymptomatic neonates who may otherwise
be missed during routine clinical examination.

Table 1 shows that a total of 116 neonates were included
in the study, with an almost equal distribution of males
(49.1%) and females (50.9%). Regarding the mode of
delivery, a slightly higher proportion of neonates were
delivered by LSCS (55.2%) compared to vaginal delivery
(44.8%), indicating a predominance of caesarean
deliveries in the study population.

Table 2 shows that maternal risk factors were present in a
small proportion of cases. Both gestational diabetes
mellitus (GDM) and pregnancy-induced hypertension
(PIH) were observed in 4.3% of mothers each, while the
majority (95.7%) had no such risk factors, indicating a
predominantly low-risk maternal population in the study.

Table 1: Baseline characteristics of neonates.

Variables Category N (%)
Sex Male 57 (49.1)
Female 59 (50.9)
wogeor | VEROVD) 2069
delivery echive 64 (55.2)
emergency)
Table 2: Maternal risk factors.
Variables Categor N (%
Present 5(4.3)
GDM Absent 111 (95.7)
Present 5(4.3)
PIH Absent 111 (95.7)

Table 3 describes the pulse oximetry screening protocol
used in the study. Screening was performed using pre-
ductal (right hand) and post-ductal (foot) oxygen
saturation measurements at 1 hour and 24 hours after
birth. A screening result was considered positive if SpO-
was less than 95% or if there was a difference of more
than 3% between the two measurements. A total of 116
neonates were screened using this standardized method.

Table 4 shows that the majority of neonates had negative
screening results (97.4%), while a small proportion
(2.6%) were screen positive. This indicates low positivity
rate of pulse oximetry screening in study population.

Table 5 shows that all screen-positive neonates (100%)
were appropriately referred for 2D echocardiographic
evaluation, ensuring further diagnostic assessment. The

majority of neonates (97.4%) were screen negative,
indicating normal screening results in most cases.

Table 3: Pulse oximetry screening characteristics.

Parameters Details

Pre-ductal (right hand) and
post-ductal (foot) SpO2

1 hour and 24 hours after birth
Sp0O2 <95% OR pre—post

Screening method

Timing of screening
Criteria for positive

screen difference >3%
Total neonates 116
screened

Table 4: Pulse oximetry screening outcome.

Screening result N (%) \
Screen negative 113 (97.4)
Screen positive 3(2.6)

Total 116 (100)

Table 5: Outcome of screen-positive neonates.

Parameters N (%)

Screen-positive neonates 3 (100)
Referred for 2D echocardiography 3 (100)
Screen-negative neonates 113 (97.4)

DISCUSSION

The present study evaluated the role of pulse oximetry
screening in early detection of congenital heart disease
among newborns. Pulse oximetry is simple, economical,
non-invasive, and widely available.

The positivity rate observed in the present study was low
and comparable to previous studies reporting low false-
positive rates with pulse oximetry screening.®®

Most neonates did not exhibit overt clinical symptoms
during routine clinical examination, similar to findings
reported in earlier neonatal screening studies.’ This
observation is comparable to previous studies where
many neonates with congenital heart disease remained
asymptomatic during the early neonatal period.

All  screen-positive  neonates  underwent  echo
cardiographic evaluation, enabling timely diagnosis and
referral.

Pulse oximetry screening is advantageous because it is
inexpensive, easy to perform, and requires minimal
training. It can therefore be effectively integrated into
routine neonatal care even in peripheral healthcare
settings.

The present study also highlights the importance of
combining pulse oximetry with careful clinical
examination. While pulse oximetry improves early
detection, clinical assessment remains important in
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identifying  neonates  with  associated

abnormalities.

systemic

Similar studies conducted by Ewer et al and Granelli et al
also demonstrated that pulse oximetry screening
significantly improves early identification of critical
congenital heart disease before clinical deterioration
occurs.>®

Pulse oximetry screening has gained widespread
acceptance as a reliable method for early detection of
congenital heart disease in newborns. Multiple studies
conducted across different countries have consistently
demonstrated high specificity and good sensitivity of
pulse oximetry screening when performed before
discharge from the hospital.>®!! The non-invasive nature
of the procedure makes it suitable for routine neonatal
care without causing discomfort to the baby.

One of the major strengths of pulse oximetry screening is
its ability to detect hypoxemia before the onset of
clinically visible cyanosis. This is particularly important
because many neonates with critical congenital heart
disease may initially appear healthy and asymptomatic.?’
Early recognition through screening allows timely
referral for echocardiography and specialist evaluation.

In developing countries, where access to pediatric
cardiology facilities may be limited, pulse oximetry can
serve as an inexpensive bedside tool for early
identification of high-risk neonates. The screening
process requires minimal equipment and can be
performed by trained nursing staff or healthcare workers.
Therefore, incorporation of pulse oximetry into standard
newborn screening protocols may significantly improve
neonatal outcomes.

The present study demonstrated that the majority of
neonates screened negative and remained clinically stable
throughout the observation period. This finding supports
the feasibility of implementing pulse oximetry screening
without causing unnecessary anxiety or excessive
referrals. Similar findings have been reported in several
previous neonatal screening studies.®’

Another important advantage of pulse oximetry screening
is that it may help detect non-cardiac causes of
hypoxemia such as neonatal pneumonia, sepsis, transient
tachypnea of newborn, and persistent pulmonary
hypertension. Thus, the benefits of screening extend
beyond congenital heart disease alone.

Healthcare worker training and standardization of
screening protocols are essential for successful
implementation of pulse oximetry screening programs.
Proper timing of screening, appropriate probe placement,
and repeat measurements in borderline cases help
improve the accuracy of results.

Further multicentric studies with larger sample sizes are
recommended to establish national guidelines for routine
pulse oximetry screening in newborns. Integration of
pulse oximetry into routine neonatal examination may
contribute significantly toward reduction in neonatal
morbidity and mortality associated with delayed
diagnosis of congenital heart disease.

Limitations

Limitations of the study include the relatively small
sample size and single-center design.

CONCLUSION

Pulse oximetry screening is an effective, feasible,
reliable, and non-invasive screening modality for early
detection of congenital heart disease in newborns.
Routine implementation of pulse oximetry screening in
postnatal wards is strongly recommended.
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