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ABSTRACT

Background: Congenital heart defects (CHDs) occur very
commonly in newborns and, when untreated, can be very
dangerous. Presently, echocardiography and pulse oximetry are the
main ways doctors assess children in this field, but artificial
intelligence (AI) is providing new ways to spot problems early and
better classify risk in pediatric cardiology. There is not much
information available about medical professionals’ awareness,
acceptance and readiness for using AI.
Objective: The main purpose of this study is to learn what
healthcare professionals think about using AI to identify and sort
CHDs at birth. It looks at their knowledge of AI, benefits and
concerns they might have and whether they are open to using such
technologies in everyday neonatal care.
Methods: An organized online survey was set up and 120 people
took part, consisting of pediatric cardiologists, neonatologists,
general pediatricians and medical AI researchers. The
questionnaire covered demographic information, CHD diagnosis
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INTRODUCTION
Background
Out of every 1000 births globally, about 1%
develop congenital heart defects (CHDs) and
these defects account for a major share of the
neonatal health problems and deaths. Even
with progress in pediatric cardiology,
identifying CHDs, especially in areas with
fewer resources—is still very difficult
because of their complex and varied
symptoms. It is very important to identify
these conditions fast, as some kinds of CHDs
can develop serious and threatening
complications immediately after birth.
Despite being crucial, standard diagnostics
such as echocardiography and pulse oximetry
are not always available at the place patients
receive care and their correct use often
depends on experts who might not be easy to
find everywhere. Due to this, incorrect or
delayed diagnoses lead to many preventable
deaths among infants, mostly in low- and
middle-income places [1-5].

These days, artificial intelligence (AI) is
affecting healthcare in many ways by
providing advanced data analysis, pattern
recognition and predictive tools that support
clinical decision-making. AI algorithms,
especially those based on machine learning
and deep learning, are being studied to see if
they can streamline detection of heart-related
issues in children by analyzing ultrasounds of
unborn babies, images after birth, sounds
heard on medical instruments and records
kept in electronic databases. Thanks to AI
such systems can alert personnel, analyze
patient risks and support decisions about
treating patients where time is vital. Also, AI
might help make healthcare fairer for children
by making expert-level diagnosis available in
places where there are few pediatric
cardiologists [6-10] [11].
Even though AI shows a lot of theoretical and
technical potential, its integration in neonatal
and pediatric cardiology depends on several
points, including doctors accepting it,
hospitals preparing for it, compatible IT

procedures today, knowledge of AI, opinions on AI for help in
diagnostics and roadblocks to using it. The quantitative data were
provided with descriptive statistics, and the qualitative data were
looked at using thematic analysis.
Results: Most of the participants agreed (over 60%) that AI can
make both the accuracy and the speed of CHD diagnosis better.
The majority of those surveyed outlined how AI can lead to more
precise diagnoses, speed up the evaluation process and be a help
where staff and resources are scarce. At the same time, issues
regarding data security, clear ethics and untrained staff remained.
Doctors were more likely to use AI if they had previous exposure,
had organizational backing and access to results checking data.
Conclusion: The research points out that new AI techniques can
make early detection and informed prediction of neonatal heart
conditions more possible. The use of AI in healthcare may
succeed, but the benefit depends on planned training, ethical rules
and scientific proof. Such research should explore practical use,
long-term benefits and work together with specialists from
different fields to benefit pediatric cardiology with AI.
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systems and clear, ethical algorithm
development. There is a lot of scientific
information on AI in pediatric cardiology, but
little focus on how doctors implement it. Not
much research has focused on asking
healthcare professionals directly about their
trust, acceptance and usefulness of AI tools to
help identify CHD early. Also, worries about
data privacy, AI explainability and medico-
legal questions are still making some
clinicians hesitate to use AI [12-16].
This study was carried out to know the views,
awareness and preparedness of healthcare
professionals with regard to AI early detection
and risk dividing tools for kids with CHDs.
What this research aims to understand is the
prospects and limitations in applying AI
technologies in giving neonatal cardiac care
by talking with pediatric cardiologists,
neonatologists and similar professionals. The
study considers people’s knowledge about AI
and it also explores issues like ethics,
obstacles to implementation and training. The
study helps shape conversation about digital
transformation in pediatric healthcare and
creates a platform for further study and policy
to aid in using AI for neonatal diagnostic tests
[17-21].

LITERATURE REVIEW
AI has made great strides in healthcare,
mainly helping in diagnosis fields such as
radiology, oncology and cardiology because
these areas rely heavily on examining
complex data for decisions. The field of
pediatric cardiology can gain a lot by using AI
to early identify and assess the risks of
congenital heart defects (CHDs) which are
very common and dangerous around the globe.
A study by Chen et al. (2020) showed that
artificial intelligence (AI) based on
echocardiography could reach expert-level
diagnostic accuracy, helping with early
spotting of heart diseases in remote or
underserved places. In a similar way, a study
by Arnaout et al. (2019) relied on deep

learning models to spot cardiac flaws in fetal
images that can stay undetected when
manually judged. They can use medical data
such as scans, heart sounds and patient
records, to identify risks and predict findings
using only a small amount of assistance from
people. Now, using artificial intelligence tools
called CNNs and RNNs, researchers are
testing how effectively phonocardiograms can
be put to use and if AI can help identify CHD
types (Zhang et al., 2021) [22-26].
In addition to helping with early diagnosis, AI
is also being examined for it role in
categorizing CHD patients at risk and
planning their medical treatments. Collecting
information like demography, physiology and
genetics in infants, predictive analytics can
pick out those who need urgent care when
they are born. Even with these positive
progresses, the use of AI in pediatric
cardiology is still restricted by some
limitations. Being unable to explain how AI
models decide things leads to clinicians being
hesitant to use them. In addition, people are
concerned about the privacy and security of
data for neonatal patients in AI systems
(Topol, 2019). Some literature suggests that a
lack of correct infrastructure, professionals
and guidelines often blocks the use of AI by
healthcare services in developing areas
(Esteva et al., 2021) [27-31].
While research has looked at how effective AI
is at detecting CHD, there is a lack of studies
on how well these technologies are seen and
used by healthcare professionals. Although
there is little research on their views, how
pediatric cardiologists, neonatologists and
technicians approach AI integration in critical
neonatal care is very important for its success.
Ultimately, staff, philosophy, trust in data and
backing from the organization contribute to
the role of AI in changing predicting and
preventing cardiovascular disease. More
collaboration between different fields is
needed to ensure advanced AI is suitable for
what pediatric cardiologists do and is



4725

accessible, understandable and useful in
neonatal care.
The Tools and Techniques
This study investigated how doctors and
professionals perceive, understand and deal
with using Artificial Intelligence (AI) for
early detection and risk assessment of
congenital heart defects (CHDs) in newborns.
A process was put in place to obtain fresh
input from doctors working in pediatric
cardiology and neonatal care.
Designing and forming the surveys in the
study.
To gather information, I made a structured
questionnaire that I gave to specialists in
pediatric cardiology, neonatology, general
pediatrics and AI related areas in healthcare.
Both major and minor details were gathered
in the survey such as demographics, medical
practices, experience with AI and openness to
its use. Most questions were closed and
provided with Likert scales to help track data,
but a few open questions were also included
to see what people said.
Table 1: Overview of Survey Structure

Survey
Section

Number
of

Questions
Purpose

Demographic
Information 4

To gather basic data on
respondent background,
age, role, and experience

CHD
Diagnostic
Practices

3
To evaluate tools and
confidence in current
CHD diagnosis

Awareness
of AI in
Pediatrics

3
To measure familiarity
and belief in AI’s
diagnostic capabilities

Perceived
Benefits and
Risks

3
To identify perceived
strengths and ethical
concerns of AI tools

Adoption
Readiness
and Support

1
To assess openness and
required support for AI
integration

Data Collection and Procedure

To get the data, digital survey forms were sent
to pediatric healthcare professionals through
their professional, academic and hospital
networks. Those involved in neonatal care,
pediatric cardiology or AI in medical practice
were invited to take part in the survey using a
convenience sampling method. People were
explained the main aims of the study, and that
participation was undoubtedly voluntary and
their answers would be confidential.
From more than 120 responses came a wide
variety of clinical roles and degrees of
experience. Participants had to finish every
required form to keep the survey data
consistent and comparable.
Table 2: Participant Demographics
Overview
Demographic
Variable Categories Percentage

(%)

Gender Male, Female, Other 42%, 48%,
10%

Age Group Below 30, 30–39, 40–
49, 50+

20%, 33%,
28%, 19%

Professional
Role

Cardiologist,
Neonatologist, AI
Researcher, etc.

Various

Experience <5 yrs, 5–10 yrs, 11–
20 yrs, >20 yrs

Balanced
distribution

Inclusion and Exclusion Criteria
So that the study focuses on the right issues,
certain criteria were established.
Inclusion Criteria:
• People practicing as healthcare professionals
in pediatric cardiology, neonatology or related
AI/clinical research areas
• Anyone experienced in spotting CHDs in
newborns
• The company should get all study
participants to agree to join the study.
Exclusion Criteria:
• People who have never handled CHDs or
newborn patients.
• Those working in areas not focused on adult
cardiology or are not clinicians
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• Not all of the data has been provided, or it
includes repeats
Ethical Considerations
The investigation was carried out according to
current research ethics guidelines. Data
collection was only started after approval by
the Institutional Review Board (IRB).
Everyone taking part was told about the goal
of the study, the secrecy of the data and that
they could withdraw whenever desired. No
information about people’s identities was kept.
Data was handled carefully and kept safe, and
it was not used for other purposes than for
academic research.
DATA ANALYSIS
A variety of methods were used: both
quantitative and qualitative. Numbers from
the Likert-scale and multiple-choice answers
were examined with measures like
frequencies and percentages. Because of this,
we could find out about familiarity,
confidence in diagnoses, perceived benefits
and openness to using AI in clinical practice.
Thematic analysis of open-ended comments
helped bring out meaningful details, worries
and recommendations. Some key points were
worries about ethics, infrastructure difficulties,
a lack of training and optimism about how AI
can help with diagnosis in newborns.
Combining these research methods gave a
complete picture of how ready the profession
is which challenges exist and what potential
AI has in pediatric cardiology.
ANALYSIS
The study reviews the views of 120 healthcare
professionals such as pediatric cardiologists,
neonatologists and medical data scientists, on
the role that Artificial Intelligence (AI) could
have in early detection and risk assessment of
congenital heart defects (CHDs) among
neonates. Responses were divided into three
main groups: information about the
respondents, their experience and opinion
about AI and AI use in actual pediatric
cardiology practices.

The kinds of respondents involved in the
study
The sample included participants from all
kinds of backgrounds. Most attendees were
practicing pediatric cardiologists and
neonatologists, though general pediatricians,
AI research experts and technicians helped
bring a wider perspective to the conference.
Most participants gave more than five years
of experience in their professions.
Graph 1 shows that most respondents were
men and women, who had equal involvement,
and some answers came from professionals
who do not identify as either gender.

Graph 1: Gender Distribution of
Respondents
Table: Demographic Overview of
Respondents
Demographic
Variable Category Percentage

(%)

Gender Male 42%

Female 48%

Other 10%

Age Group Below 30 20%

30–39 33%

40–49 28%

50 and above 19%

Professional
Role Pediatric Cardiologist 30%

Neonatologist 22%
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Demographic
Variable Category Percentage

(%)

General Pediatrician 18%

Medical AI/Data Scientist 15%

Sonographer/Technician/Other 15%

Familiarity with AI in Medical Diagnostics
People were surveyed to see how familiar
they were with AI in medical diagnosis. Most
respondents did not have much information or
know-how, but some were much more up to
date with current AI news and trends.
It is clear from Graph 2 that both "Somewhat
familiar" and "Heard of it, but not familiar,"
were mentioned most by the respondents.

Graph 2: Familiarity with AI in Medical
Diagnostics

Beliefs about AI Improving Early
Detection of CHDs
Some said that being able to detect heart
problems early in infants can be improved
using AI, but others were not as sure. About
60% believe strongly or somewhat believe
that AI can make it easier to identify CHD
earlier and with more accuracy.
The same belief is shown in Graph 3,
showing that most people have a positive
outlook, although some are unsure or cautious.

Graph 3: Belief in AI Improving CHD
Detection

Practical Implications and Challenges in
Implementation
Investigators pointed out various good points
about adopting AI-based approaches,
including:
• Quicker ways to find medical conditions.
• Improved chances of making the right
diagnosis
• More opportunities to access care in areas
with few resources
• Less chance of mistakes by people
At the same time, they mentioned important
issues such as:
• Protecting privacy and security of data
• AI models may not be easy to explain or
understand how they work
• Technology dependency
• Diagnosis errors and the legislative
restrictions around them
Nonetheless, a great majority of participants
stated they would accept using AI
technologies at work with adequate training,
proof of effectiveness and system support.

Key Insights and Recommendations
1. AI has strong potential for neonatal
cardiology and healthcare professionals are
noticing this in early-stage CHD identification
and triage, especially.
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2. There is a gap in education and
training. Although people are motivated, their
low scores show there is a need for workshops
and practice with AI tools.
3. Most people need AI solutions that are
open, ethically managed, clinically proven
and able to adjust to different care conditions.
4. To be used effectively, AI tools should
be adjusted to meet the individual
requirements, environment and populations of
each organization.

DISCUSSION
According to the study, using AI systems for
early detection and managing congenital heart
defects (CHDs) in newborns is seen as
increasingly helpful and understandable. It
was clear from the results that many
healthcare professionals such as pediatric
cardiologists, neonatologists and data science
specialists, admit to AI’s usefulness for
diagnostics and want to include AI systems in
their daily work routines. It agrees with prior
studies which prove that machine learning and
deep learning algorithms in AI are highly
capable of examining echocardiograms, fetal
ultrasounds and phonocardiograms. Yet,
despite everyone’s excitement, the research
pointed out a number of problems that might
obstruct broad implementation. The most-
cited difficulties by the respondents were data
privacy, problems understanding algorithmic
reasons for decisions, lack of clear rules in
regulations and the absence of formal steps in
training. Such matters represent a general
conflict between technological progress and
trust among medical staff, as the difference
between accurate and incorrect diagnostics is
very narrow in the neonatal field. Those
shaped by prior AI training or who worked at
AI-prepared institutions were more optimistic
about how AI can help which highlights the
role of experience and education on one’s
attitude. For example, the advantages of AI
highlighted in research include speedier
diagnosis, better triaging and better help for

places with few specialists which might
address some inequities and improve early
medical care in those areas. Even so, moving
AI solutions from research into real medical
use requires handling these essential and
ethical issues. For this, healthcare industry
professionals should team up, keep AI
systems clearly understandable and establish
policies focused on data safety and
responsibility. Together with the use of AI
tools, training programs tailored for each
healthcare team and evidence-validated
studies should be provided to strengthen
clinicians’ faith in these tools and lead to
more thoughtful use in pediatric cardiology.
However, although AI is not a replacement
for the control of pediatricians, it has the
ability to support the timely diagnosis and
care planning that is customized for each case
of CHDs.

CONCLUSION
The study points out that artificial intelligence
can be valuable for detecting and assessing
consequences of congenital heart defects
(CHDs) early on in newborns. The research
finds that experts in pediatric cardiology and
neonatal care see AI as useful for making
diagnoses more accurate, making decisions in
less time and offering assistance for patient
care in all types of health settings. Although it
is evident that AI could help advance neonatal
cardiology, the study also finds important
challenges that need to be resolved for more
offices to adapt the approach. Such concerns
are about being careful with data privacy,
making sure explanations are given for how
decisions are reached, providing sufficient
clinician training and clarifying regulations.
Thus, bringing AI into neonatal diagnostics
means needing more than just new
technologies; it involves teaching health
workers, using data properly, improving
infrastructure and confirming that the results
are correct. Instead of replacing professionals,
AI when used in healthcare empowers
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medical staff to give earlier and fairer
treatment to newborns which may result in a
better outlook for their future survival and life
quality. It is now important to make AI
systems for pediatric care that are understood
by doctors, easy to use and take safety,
accountability and trust into account.
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