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Abstract: INTRODUCTION: Congenital 
heart disease (CHD) affects 1% to 2% of live 
births and impacts children’s cognitive and 
psychological development. This review ad-
dresses the importance of early interventions, 
multidisciplinary support, and public poli-
cies focused on the health of these children. 
METHODOLOGY: This systematic review 
follows PRISMA guidelines and aims to iden-
tify the challenges and implications of conge-
nital heart disease on children’s cognitive and 
psychological development. Ten studies were 
selected from 87 initial results, with qualitati-
ve and quantitative analysis to highlight trends 
and clinical practices. RESULTS: CHD incre-
ases the risk of neurodevelopmental disor-
ders in children, such as learning difficulties 
and behavioral problems. Early intervention 
and family support are essential to improve 
development. CONCLUSION: The impact of 
CHD on children’s cognitive and psychologi-
cal development requires continuous clinical 
and social attention. Early intervention, regu-
lar monitoring and psychosocial support are 
essential to promote development and impro-
ve the quality of life of these children. 
Keywords: Congenital Heart Disease, 
Cognitive Development, Early Intervention, 
Children.

INTRODUCTION
Congenital heart disease (CHD) represents 

a major challenge for children’s health, not 
only in terms of clinical treatment, but also in 
relation to the impact it has on children’s cog-
nitive and psychological development. This 
discussion becomes even more relevant when 
we consider the high prevalence of CHD, whi-
ch affects between 1% and 2% of live births 
worldwide, as well as the frequent association 
with other conditions, such as Down’s syndro-
me. Due to structural alterations in the heart, 
children with CHD often present additional 
difficulties in neuropsychological develop-

ment and can face significant challenges in 
learning, behavior and social interaction. This 
panorama is aggravated by episodes of hypo-
xia, multiple surgical interventions and the 
continuous stress related to treatment, factors 
that affect not only the child, but also the fa-
mily environment.1,10

In this review, we will explore how 
CHD influences children’s cognitive and 
psychological development, the importance of 
early interventions and the need for integrated, 
multidisciplinary support that includes both 
medical and socio-emotional aspects. We 
will also address the importance of long-term 
follow-up and neonatal screening to ensure 
rapid and effective interventions, as well as 
the role of neuroplasticity in these children’s 
ability to adapt and recover. Finally, we will 
analyze how the socioeconomic vulnerability 
of families impacts access to health services 
and the overall development of children 
with CHD, highlighting the importance of 
public policies focused on continuous and 
comprehensive support.2,3

METHODOLOGY
This systematic review on the impact of 

congenital heart disease on the cognitive and 
psychological development of children was 
prepared in accordance with the guidelines 
of the Statement of Main Items for Repor-
ting Systematic Reviews and Meta-analyses 
(PRISMA). The aim is to identify the challen-
ges related to these conditions and their im-
plications for children’s health. The inclusion 
criteria for the studies to be reviewed include: 
(1) studies that address the impact of conge-
nital heart disease on cognitive and psycho-
logical development; (2) articles published in 
peer-reviewed journals in the last 14 years; 
and (3) publications in Portuguese, English or 
Spanish, ensuring broad comprehension and 
accessibility. On the other hand, the exclusion 
criteria include: (1) articles that do not directly 
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address the topic of congenital heart disea-
se, ensuring the relevance of the analysis; (2) 
qualitative or quantitative studies that do not 
answer the guiding questions; (3) academic 
documents not published in journals; and (4) 
duplicate articles, in order to avoid redundan-
cies in the analysis. The systematic literature 
search was carried out in electronic databases 
such as PubMed and Google Scholar. Stan-
dardized descriptors and a combination of ke-
ywords were used, including “Congenital He-
art Disease”, “Cognitive Development”, “Early 
Intervention” and “Children”, adjusting the 
strategy as necessary for each database. The 
search was carried out in Portuguese, English 
and Spanish. A total of 87 results were identi-
fied (figure 1), of which 10 were included in 
the review (table 1) after a rigorous inclusion 
and exclusion process. The analysis of the data 
collected included both qualitative and quan-
titative syntheses, depending on the nature of 
the studies included. For studies with homo-
geneous results, a meta-analysis was carried 
out, allowing the data to be statistically com-
bined. For those with heterogeneous results, 
a narrative synthesis was chosen, highlighting 
the main trends and patterns observed in the 
literature. In addition, the implications of the 
results for clinical practice and future resear-
ch in the area of child health were discussed, 
with special attention to the management of 
children with congenital heart disease and 
emphasizing the knowledge gaps that still 
need to be addressed.

RESULTS
The results reveal a number of significant 

implications related to the neuropsychologi-
cal development of children affected by con-
genital heart disease (CHD). The analysis 
of data collected from various sources and 
studies shows that CHD is associated with 
an increased risk of neurodevelopmental di-
sorders, including learning difficulties, beha-

vioral problems and anxiety and depression 
disorders. In particular, children with CHD 
show lower rates of mental development com-
pared to children without these conditions, 
highlighting the need for early interventions 
and ongoing support.4,7

In addition, the study highlights the im-
portance of socioeconomic background and 
family support in the development of these 
children. Families with limited resources of-
ten face additional challenges that can exacer-
bate psychological stress and negatively im-
pact the child’s developmental environment. 
The research also suggests that early interven-
tion, including stimulation programs and psy-
chological support, can significantly improve 
developmental outcomes, demonstrating that 
a multidisciplinary approach is essential to 
meet the complex needs of these children.7

The data also indicates that the prevalence 
of CHD is particularly high in children with 
Down syndrome, where the incidence of con-
genital heart disease ranges from 40% to 60%. 
This association not only increases the com-
plexity of clinical management, but also im-
plies a high risk of complications in cognitive 
and emotional development, requiring close 
monitoring and targeted interventions. The 
literature reviewed suggests that early iden-
tification and appropriate treatment of CHD 
are fundamental to mitigating the adverse ef-
fects on child development, highlighting the 
importance of public health policies that prio-
ritize screening and support for these children 
and their families. 2, 4, 7

Finally, the article’s findings emphasize the 
need for further research to better understand 
the underlying mechanisms linking CHD to 
cognitive and psychological development. 
Collaboration between health professionals, 
educators and psychologists is crucial to de-
velop effective strategies that meet the needs 
of these children and promote healthy, holistic 
development. The implementation of educa-
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Figure 1. Flowchart of the articles included in this review.

Source: the authors.

Author Type of study Objective Results

1 LIU, Y et al. Meta-analy-
sis 

Determine the global prevalence of con-
genital heart disease and assess prevalen-
ce trends 

The prevalence of congenital heart disease in-
creased from 1970 to 2017, mainly due to bet-
ter post-natal detection of mild lesions.

2 LINHARES, 
I et al.

Integra-
tive and 
experimental 
literature 
review

Emphasize the importance of early diag-
nosis of congenital heart disease in order 
to define the appropriate treatment and 
increase the likelihood of successful care 
for the neonate.

Early diagnosis of congenital heart disease 
is essential for determining prognosis and 
appropriate treatment. Fetal echocardio-
graphy is the most effective test, with an 
accuracy of 97.7%, specificity of 88.9% and 
accuracy of 93%.

3 MARI, M 
et al.

Original 
article

To evaluate child development and assess a 
possible association with impairment due 
to biopsychosocial factors in children with 
and without congenital heart disease.

Children with heart disease had more deve-
lopmental problems, while 53.6% of healthy 
children had normal development. 

4 MENDES, S. 
F. G. et al.

Systematic 
review

To identify neurological abnormalities in 
newborns with congenital heart disease 
before surgery and to explore the causes 
of altered neurocognitive outcome.

More than half of newborns with neurologi-
cal abnormalities have white matter lesions 
and brain immaturity, similar to the effects 
of premature birth.

5 MORTON, P. 
D. et al.

Systematic 
review

Determine the causes of altered brain ma-
turation in congenital heart disease and 
improve neurological function.

Children with congenital heart disease ha-
ve worse neurological outcomes in the long 
term, with altered brain development in the 
fetal period being the main cause.

6
NUSWIL 
BERNO-
LIAN et al.

Original 
article

Explore congenital heart disease, its pa-
thophysiology and ultrasound findings.

Congenital heart defects affect 1.35 million 
children a year, with 57.9% of cases invol-
ving interventricular, interatrial and intera-
trioventricular communications. Ultrasou-
nd screening can increase detection to 80%.

7 PANCERI, 
C. et al.

Original 
article

To evaluate the impact of cognitive-mo-
tor intervention on the motor and cogni-
tive development of babies hospitalized 
for respiratory diseases. 

The intervention resulted in significant im-
provements in the babies’ motor and cogni-
tive scores, unlike the control group.
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PubMed
37 Articles

PubMed
50 Articles

3 duplicate articles 
excluded

87 articles found in the 
databases

84 articles selected for 
reading by titles and 

abstracts

39 full-text articles 
evaluated

10 articles included in the 
review

45 excluded after reading 
titles and abstracts

•	 10 article deleted due to lack of 
specific conclusion

•	 9 article deleted due to lack of 
relevant data

•	 10 non-free articles excluded



 5
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.1594972405112

8
KASPA-
RIAN, N. A. 
et al.

Systematic 
review

To evaluate the effectiveness and cost-ef-
fectiveness of mental health interventions 
for parents of infants with CHD in inten-
sive care units, and to develop recommen-
dations for health policies and practices.

Five trials showed that the interventions redu-
ced maternal anxiety and improved mother-
-baby attachment and parental satisfaction, 
but there was insufficient evidence on quality 
of life and cost-effectiveness.

9

KATARZY-
NA ZYCH-
-KREKORA 
et al.

Systematic 
review

Summarize the influence of congenital 
heart disease on psychological and eco-
nomic areas, highlighting the need for a 
holistic approach.

CHDs are the most common cause of birth 
defects, resulting in high morbidity and sig-
nificant economic impact. Comprehensive 
care and psychological support are essential 
for the well-being of children and families. 

10 KIM, M.A. 
et al.

Original 
article

To investigate the frequency and types of 
CHD in infants with Downs Syndrome 
(DS) in Korea.

The prevalence of CHD in babies with DS 
was 56.9%, with atrial septal defects being 
the most common. 

Table 1. Systematization table of the articles included in this review.

Source: the authors.

tion and support programs for parents and ca-
regivers is also essential to create an environ-
ment conducive to development, considering 
that the stress and mental health of caregivers 
have a direct impact on the child.2

DISCUSSION
The impact of congenital heart disease 

(CHD) on the cognitive and psychological 
development of children is a topic of growing 
relevance in medical literature, especially 
considering the high prevalence of these 
conditions in pediatric populations. CHDs, 
which include a variety of structural heart 
anomalies, are recognized as the most 
common congenital malformations, affecting 
approximately 1% to 2% of live births 
worldwide. The association between CHD 
and conditions such as Down syndrome (DS) 
is particularly significant, since studies show 
that between 40% and 60% of children with 
DS have CHD, which increases the complexity 
of the clinical management and development 
of these children.1, 10

The literature suggests that CHD not only 
affects physical health, but also has profound 
implications for the neuropsychological de-
velopment of affected children. For example, 
an observational study revealed that children 
with CHD have a higher incidence of neuro-
developmental abnormalities, including le-
arning difficulties and behavioral problems. 

These difficulties can be attributed to a com-
bination of factors, including oxygen depriva-
tion during episodes of cyanosis, early surgical 
interventions and the psychological stress as-
sociated with ongoing treatment. In addition, 
the presence of CHD can lead to an increased 
risk of anxiety disorders and depression in pa-
rents and caregivers, which in turn can impact 
the child’s emotional and psychological envi-
ronment.5

Early intervention is key to mitigating the 
adverse effects of CHD on cognitive develo-
pment. Research indicates that psychological 
support and education for parents are essen-
tial for improving the mental health and de-
velopmental outcomes of affected children. 
Follow-up programs that include regular 
developmental assessments and therapeutic 
interventions can help identify and treat de-
velopmental problems more effectively. For 
example, the implementation of early stimula-
tion programs has shown promising results in 
improving cognitive and social skills in chil-
dren with CHD. 3, 9

Furthermore, the relationship between 
CHD and socioeconomic factors cannot be 
ignored. Studies show that families of chil-
dren with CHD often face significant finan-
cial challenges due to the costs associated with 
medical treatment, which can exacerbate psy-
chological stress and affect family dynamics. 
Lack of resources can limit access to mental 
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health services and educational interventions, 
creating a vicious cycle that further impairs 
the child’s development. It is therefore crucial 
that public health policies consider these fac-
tors when developing support programs for 
families affected by CHD. 8, 9

The variability in the clinical presentations 
of CHD also suggests that the impact on de-
velopment can differ significantly between 
individuals. For example, children with sim-
ple heart defects may have a more favorable 
prognosis compared to those with complex 
malformations that require multiple surgeries 
and intensive care. This diversity in results hi-
ghlights the need for personalized approaches 
in the management of children with CHD, 
taking into account not only the medical con-
ditions, but also the psychological and social 
factors that can influence development. 3, 5

In addition, research into neuroplastici-
ty suggests that children have a remarkable 
capacity for adaptation and recovery, which 
can be exploited in therapeutic interventions. 
Neuroplasticity is a phenomenon that allows 
the brain to reorganize and adapt to new ex-
periences, and early interventions can poten-
tially stimulate this process in children with 
CHD. Programs that promote social interac-
tion and playful learning can be particularly 
effective in fostering cognitive and emotional 
development in affected children.3, 5 

The importance of early detection and tre-
atment of CHD cannot be underestimated. 
Newborn screening for CHD has proven ef-
fective in identifying conditions that can be 
treated before they cause significant develo-
pmental damage. Early identification allows 
for surgical and therapeutic interventions that 
can significantly improve children’s quality of 
life and developmental outcomes. In addition, 
educating parents about the warning signs 
and the importance of regular follow-up can 
facilitate early detection of developmental 
problems. 5,6

Finally, ongoing research into the rela-
tionship between CCD and cognitive and 
psychological development is vital to inform 
clinical practice and health policy. Future 
studies should focus on identifying the un-
derlying mechanisms linking CHD to deve-
lopmental deficits, as well as evaluating the 
effectiveness of specific interventions. Colla-
boration between pediatricians, cardiologists, 
psychologists and educators will be essential 
to develop integrated approaches that meet 
the complex needs of these children and their 
families.5

CONCLUSION
In conclusion, the impact of congenital he-

art disease (CHD) on children’s cognitive and 
psychological development is a complex issue 
that requires ongoing clinical and social atten-
tion. The combination of factors such as oxygen 
flow restrictions, surgical interventions and the 
psychological stress associated with treatment 
directly influences children’s neuropsychologi-
cal development, often amplifying learning and 
behavioral challenges. Given the importance 
of early intervention, regular monitoring and 
psychosocial support are essential to promote 
the development of these children and improve 
their quality of life.

The integration of medical, psychological 
and social care, together with family support 
programs and interventions based on neuro-
plasticity, has shown promise in mitigating 
the adverse effects of CHD. In addition, the 
implementation of public policies that take 
into account the socioeconomic conditions 
of families is fundamental to guaranteeing ac-
cess to mental health services and educatio-
nal programs, with a view to integral develo-
pment. Future research is needed to improve 
intervention strategies and provide these chil-
dren with a more inclusive and healthy future, 
reaffirming the importance of an interdiscipli-
nary and individualized approach.
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