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Congenital Heart Defects and Autism:
Associated Risk Factors In A Clinically Referred Sample

Amanda Strasser, Ph.D.; Amanda Manderfeld, MSN, RN, CPN; Paul Glasier, Ph.D.; Elizabeth Willen, Ph.D.

Children’s Mercy Kansas City (CMKC)

Background

Children with Congenital Heart Defects (CHD) have higher odds
of developing social difficulties and/or an Autism Spectrum
Disorder (AuSD) than the general population.1.2345

Higher rates of AuSD occur in children with less severe forms of
CHD (e.g., atrial septal defect, ventral septal defect, aortic
obstruction). 34

CHD associated risk factors (e.g., genetic disorders,
hypoxia/anoxia, neurological conditions) are also associated
with a higher incidence of AuSD. %78

Purpose: To identify the prevalence of actual AuSD diagnosis
and associated risk factors in a patient sample from a medium-
size children’s hospital.

Participants

Inclusion Criteria

Diagnosed with CHD

High neurodevelopmental risk according to AHA and AAP
Position Statement

Cardiac Neurodevelopmental (CND) program neuropsychological
evaluation (01/01/21 - 12/31/22)

< 18 years old

Total Sample Size: 356

Gender Age Race/Ethnicity
Male: 203 Mean: 5.29 White/Non-Hispanic:
276
Female: 153 Median: 3.80 Black/Non-Hispanic: 23
Range: 17.80 Asian: 11
Hispanic: 7

Biracial: 15

Other: 21

Missing: 3

Methods/Results

Patients were seen as part of their regular CND follow-up clinic
visits.

Those with + screen for AuSD symptoms were referred for further
evaluation by CND-affiliated provider (52%), or by an outside
provider.

Thirty-five patients were diagnosed with AuSD, 10 are still awaiting
assessment, and 4 were evaluated and did not meet AuSD criteria
(Fig 1).

Patients with AuSD or a pending evaluation were further
characterized by the presence of comorbid conditions (Fig 2).

Figure 1: Percentage of AuSD diagnosis in Total Sample
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Figure 2: CHD type and comorbid genetic/neurological conditions
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Conclusion

*  High prevalence of diagnosed AuSD in this sample compared to
population data °.

*  Diagnosis of AuSD was slightly higher among those with
acyanotic CHD.

*  Children with CHD and AuSD had high prevalence of comorbid
genetic and neurological conditions.

Cardiac neurodevelopmental providers should include
regular autism screening in clinics to ensure appropriate
access to evaluation, treatment, and family support.

*  Rates of diagnosed AuSD may be higher in sample due to
associated factors including:
*  Gender: More boys than girls (AuSD diagnosed more
often in boys?)
*  Access: More than half of patients were tested by their
CND provider and avoided long waitlists for AuSD eval.
*  Awareness: Parents receive ongoing counseling around
neurodevelopmental conditions through program.
Next Steps:
*  Further examine risk factors associated with an AuSD
diagnosis in CHD population.
. Improve rate of AuSD screening among CHD providers
through ongoing education and training.

References

Razzaghi, H., Oster, M., & Reefhuis, J. (2015). Long-term outcomes in children with congenital heart disease: National Health
Interview Survey. The Journal of pediatrics, 166(1), 119-124.

Tsao, P. C., Lee, Y. S., Jeng, M. J., Hsu,J. W., Huang, K. L., Tsai, S. J., Chen, M.H., Soong, W.J. & Kou, Y. R. (2017). Additive effect
of congenital heart disease and early developmental disorders on attention-deficit/hyperactivity disorder and autism
spectrum disorder: a nationwide population-based longitudinal study. European child & adolescent psychiatry, 26,1351-1359.
Sigmon, E. R., Kelleman, M., Susi, A., Nylund, C. M., & Oster, M. E. (2019). Congenital heart disease and autism: a case-control
study. Pediatrics, 144(5).

Loblein, H. J., Vukmirovich, P. W., Donofrio, M. T., & Sanz, J. H. (2023). Prevalence of neurodevelopmental disorders in a
clinically referred sample of children with CHD. Cardiology in the Young, 33(4), 619-626

Bircan, E., Politis, M. D., Gokun, Y., Luo, C., Leonard, H., Bourke, J., Bower, C., & Nembhard, W. N. (2023). Intellectual
disabilities and autism among children with congenital heart defects, Western Australia, 1983-2010. BMC pediatrics, 23(1), 1-
7.

Lukmaniji, S., Manji, S. A., Kadhim, S., Sauro, K. M., Wirrell, E. C., Kwon, C. S., & Jette, N. (2019). The co-occurrence of epilepsy
and autism: A systematic review. Epilepsy & Behavior, 98,238-248.

Froehlich-Santino, W., Tobon, A. L., Cleveland, S., Torres, A., Phillips, J., Cohen, B., Torigoe, T., Miller, J., Fedele, M., Collins, J.,
Smith, K., Lotspeich, L., Croen, L., Ozonoff, S., Lajonchere, C., Grether, J., O'Hara, R., & Hallmayer, J. (2014). Prenatal and
perinatal risk factors in a twin study of autism spectrum disorders. Journal of psychiatric research, 54,100-108.

Richards, C., Jones, C., Groves, L., Moss, J., & Oliver, C. (2015). Prevalence of autism spectrum disorder phenomenology in
genetic disorders: a systematic review and meta-analysis. The Lancet Psychiatry, 2(10),909-916.

Maenner, M.J., Warren, Z., Williams, A. R., Amoakohene, E., Bakian, A. V., Bilder, D. A,, ... & Shaw, K. A. (2023). Prevalence
and characteristics of autism spectrum disorder among children aged 8 years —Autism and Developmental Disabilities
Monitoring Network, 11 sites, United States, 2020. MMWR Surveillance Summaries, 72(2), 1.

LIMKC K1

SCHOOL

NOE MEDICINIE

Neurological
Condition

Qo Children’sMercy




	Congenital Heart Defects and Autism: Associated Risk Factors
	

	Slide 1

