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Congenital malformations are the leading cause of infant 
mortality worldwide; congenital heart defects (CHDs) comprise 
one-third of all congenital malformations1. The prevalence of 
CHD (9.1 cases per 1,000 live births) has remained consistent 
since 19952. CHDs have a complex multifactorial etiology 
which includes genetic defects as well as environmental 
factors. Some require no intervention while others are fatal if 
not corrected. Thus, early and accurate detection of CHD is 
necessary to plan for optimal disease management.
 

Investigations of CHD include electrocardiogram (ECG), 
chest x-ray, echocardiogram, magnetic resonance imaging 
(MRI), computerized tomography (CT) scanning, and cardiac 
catheterization with angiogram. Pediatric echocardiography is 
a non-invasive test which utilizes sonography to visualize heart 
structure and hemodynamics3. 

Requests for echocardiography have been increasing at a 
rate of 7.7% per year4. A study of 978 fetal and pediatric 
echocardiograms and post-mortem examinations found 
that only 74 of high-risk referrals had CHD5. Most 
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Background: Congenital heart defects (CHD) include most congenital malformations. Despite 
the constant prevalence of CHD, inappropriate echocardiography requests pose a healthcare 
burden. 

Objective: To evaluate the effectiveness of an educational intervention of the use of pediatric 
echocardiography as a primary diagnostic tool.

Design: A Prospective Clinical Study.

Setting: Bahrain Defence Force Hospital, Bahrain.

Method: The study was performed from October 2012 to January 2018. Pediatric 
echocardiography requests over 1,170 consecutive days were documented. Initial analysis was 
performed followed by an application of Appropriate Use Criteria (AUC) and subsequent 
reanalysis. Follow-up echocardiography were excluded. New cases echocardiograms were 
classified as having normal or abnormal findings. Abnormal findings were classified as required 
or not required intervention. 

Result: One thousand six hundred forty-eight (55.3%) echocardiography tests were performed 
before the educational intervention and 1,329 (44.5%) were performed after. The follow-up cases 
were excluded. Two hundred twenty-eight had (15%) abnormal findings in the initial analysis 
compared to 138 (11.1%) in the reanalysis (OR: 0.71; 95% CI: 0.56 to 0.89). Abnormal findings 
requiring intervention were common after education (3.4% versus 7.8%. OR: 2.1; 95% CI: 1.3 
to 3.5). 

Conclusion: The implementation of an AUC intervention decreased the diagnostic yield of 
echocardiography but increased the yield of cases that required intervention.
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echocardiography findings were normal, which indicates that 
referrals are exaggerated. Early detection and intervention of 
CHD in pediatric patients would result to an increasing number 
of adults with heart defects who require long-term medical 
care2. The inappropriate request of pediatric echocardiograms 
adds to the global health burden. 

Appropriate use criteria (AUC) for pediatric echocardiography 
were recently published in 20146. It describes clinical scenarios 
where it is appropriate (A), moderately appropriate (M), and 
rarely appropriate (R) to request pediatric echocardiography as 
primary diagnostic modality6.

The aim of this study is to evaluate the effectiveness 
of an educational intervention on the use of pediatric 
echocardiography as a primary diagnostic tool. 

METHOD 

The study was performed from October 2012 to January 2018. All 
pediatric patients who underwent echocardiography over 1,170 
consecutive days were included. Pediatric echocardiograms 


