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A B S T R A C T  

Background: Most of heart defects in children do not show typical clinical 

symptoms. Ten percent of the cases are late detected. Echocardiography is an 

examination with high sensitivity and specificity in detecting heart defects in 

children, but it cannot be performed by all health workers, expensive and not 

always available in hospitals. Auscultation is an important part of a physical 

examination that inexpensive, easy examination, and becomes a competency of 

all doctors. The aim of this study to determine the accuracy of the screening 

method by listening to murmurs on heart auscultation by various levels of 

physician competence. 

Methods: This is a diagnostic test of 250 elementary school children held in the 

pediatric ward of dr. Mohammad Hoesin Palembang from September to November 

2019. The auscultation examination was performed by three pediatrics resident 

from three stages (i.e. junior, middle and senior), followed by echocardiography 

examinations by a pediatric cardiologist. 

Results: The highest sensitivity of auscultation was found in senior resident, 

42.4%, while the lowest was found in junior resident, 12.1%. The results of the 

kappa analysis of the cardiac auscultation examination on the three examiners 

showed a poor level of agreement on junior stage  compared to senior resident (k 

= 0.189; CI = 0.033-0.346) and the level of agreement was sufficient in junior 

stage compared to middle stage resident (k = 0.297; CI = 0.134 -0.461) and middle 

stage compared to senior resident (k = 0.301; CI = 0.147-0.456). 

Conclusion: Experience and length of learning will affect the accuracy of the 

auscultation examination in detecting heart defects in children. 

 

1. Introduction 

Heart defects in children can be either congenital or 

acquired. The clinical symptoms of heart defects in 

children vary depending on the type of lesion. The 

incidence and prevalence of congenital heart defects in 

children varies. In Asia, it is estimated that 9.3 / 1000 

live births, in Europe 8.2 / 1000 live births and North 

America 6.9 / 1000 live births. One of the heart defects 

in children that do not cause clinical symptoms is 

subclinical rheumatic heart disease (RHD). The 

prevalence study by Saxena et al in 2011 showed the 

prevalence of subclinical RHD among primary school 

children aged 5-11 years in India was 20.4 per 1000 

children.1-3 

The high prevalence of heart defects in children 

requires early detection for disease management. 

Currently, there is no guideline of heart defects 

screening in children. Echocardiography is an 

examination that has high sensitivity and specificity in 
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detecting heart abnormalities in children, however, 

echocardiography is not always available in hospitals 

and expensive, so it cannot be used as a tool for 

screening heart defects in children.4-6 

Auscultation is an important part of a physical 

examination of the heart and the competence of all 

doctors, both general practitioners, pediatric residents, 

and pediatricians. Complete heart physical 

examination such as auscultation examination 

listening to heart sounds and murmurs can be used as 

a tool to screen for heart defects in children.7-9 

Several studies have shown the accuracy of cardiac 

auscultation diagnosis varies from 20 to 84%. Kumar 

et al (2013) conducted a study on the evaluation of 

cardiac auscultation examinations by pediatric 

resident using a computer heart sound application, 

obtained a sensitivity of 82% and a specificity of 56% 

with an accuracy of 73%. Dhuper et al (2015) 

conducted a study on the evaluation of cardiac 

auscultation in pediatric residents from various stages 

of competence to diagnose heart defects. In that study, 

it was found that the accuracy was higher in pediatric 

residents that had passed cardiology rotation than 

those that had not (41% vs 18%), with the highest 

accuracy reaching 84% in the identification of innocent 

murmurs.4,7-9 

Uner et al (2008) conducted a heart auscultation 

examination in 6035 children aged 6-15 years. 

Murmurs of varying intensity were obtained in 243 (4%) 

patients. A total of 209 (3.5%) children had innocent 

murmur without any abnormalities, 27 (0.4%) children 

had congenital heart disease and 7 (0.1%) children had 

rheumatic heart disease.6 

Not all heart defects will cause a pathological 

murmur on auscultation of the heart. In contrast, 

murmurs can be found in 50% of healthy children, 

which most of them are innocent murmurs and not 

dangerous. Innocent murmur is the normal pattern of 

blood flow through the heart and blood vessels. 

Perhaps only a portion of the heart defects will be 

detected on screening by cardiac auscultation, but this 

method is currently better than other screening 

methods such as echocardiography which are difficult 

to perform.7,10-13 This study aims to determine the 

accuracy of the screening method by listening to heart 

murmurs by various competency levels of doctors in 

the detection of heart defects in children in Palembang 

City. 

 

2. Methods 

This study is a diagnostic test with cross sectional 

approach of 250 elementary school children from 5 

subdistricts in Palembang. The research took place 

from September 2019 to November 2019. The selection 

of the research sample was carried out by cluster 

random sampling. The inclusion criteria were primary 

school children aged 5-15 years and received consent 

from their parents to be included in the study by 

signing the consent form, while the exclusion criteria 

were children who had already diagnosed with 

congenital or acquired heart defects.  

Research subjects and parents were given 

explanation of the research and asked for parental 

consent. Research subjects were picked up from their 

respective schools to the pediatric ward at Dr. 

Mohammad Hoesin Hospital to do anamnesis, physical 

examination and echocardiography. Anamnesis 

includes identification of name, age and gender. 

Anthopometric status were obtained by body weight 

and height measurement. The auscultation 

examination was carried out by 3 pediatric residents 

from 3 stages (i.e. junior, middle and senior), who were 

selected randomly, in the diagnostic room of the 

children's ward at dr. Mohammad Hoesin Palembang. 

The junior resident is resident that has passed 1 

month learning stage in the cardiology division, the 

middle resident is resident which has gone through 2 

months of learning stage in the cardiology division and 

the senior resident is resident that has passed 3 

months of learning stage in the cardiology division. The 

three examiners auscultated all subjects to identify 

heart sounds and murmurs which were divided into 

physiological murmurs and pathological murmurs, 

using a classic II pediatric littmann stethoscope 

separately in a quiet closed room and did not know the 

other resident’s results of the auscultation. 

One pediatric cardiac consultant performed 

echocardiography using a machine echocardiography 
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with Philips brand HD7 XE type, without knowing the 

results of auscultation. The examination was carried 

out on Saturdays and Sundays with a total of 20 

children per day. This research was approved by the 

Ethics Committee of Dr. Mohammad Hoesin Hospital 

and the school that was selected as the research 

sample. 

Data were recorded on a research form, then 

entered into a computer using the SPSS Version 16.0 

program. Furthermore, the data obtained will be 

processed by tabulating and displayed in tables. The 

diagnostic test results are expressed in a 2x2 table, 

then the sensitivity, specificity, accuracy, positive 

predictive value and negative predictive value are 

calculated. Kappa analysis was performed to see the 

suitability of the cardiac auscultation examination 

among the three examiners.  

 

3. Results 

There were 250 elementary school students who 

were become the research subjects. Age varies with the 

age range 5-14 years old. The largest age range is in the 

range 5 - 10 years old (63.4%) with a median age of 9.4 

years. Most of the sexes are women, 135 (52.8%). Most 

nutritional status was good nutrition in 132 research 

subjects (52.8%) followed by under nutrition as much 

as 30%. General characteristics of research subjects 

can be seen in Table 1. 

 

Table 1. Demographic characteristics of sample 

Variable Total 

Age, n (%)   

-        Range, years 5 - 14 (100) 

-        5-10 years 156 (63.4) 

-        > 10 years 94 (37.6) 

Gender, n (%)   

-        Male 118 (47.2) 

-        Female 132 (52.8) 

Nutritional status, n (%)   

-        Poor nutrition  75 (30) 

-        Good nutrition 132 (52.8) 

-        Over nutrition 30 (12) 

-        Obesity 13 (5.2) 

Junior resident found murmurs in 24 (9.6%) of the 

study subjects, while middle stage and senior resident 

found murmurs in 39 (15.6%) of the study subjects. In 

the study subjects who had a murmur, the three 

examiners distinguished physiological murmurs and 

pathological murmurs. Of the study subjects who had 

murmurs, the junior resident found physiological 

murmurs in 18 (75%) of the study subjects, while 

middle stage resident found physiological murmurs in 

28 (71.7%) of the study subjects and the senior resident 

found physiological murmurs in 23 (58.9%) research 

subject.  

The most common degree of murmur was grade 

III/6 in 97.4% of study subjects followed by grade II/6 

in 1 study subject. Auscultation studies include 

abnormal heart sounds, presence or absence of 

murmurs, type of murmur, phase of the murmur and 

degree of murmur (Table 2). 
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Table 2. Characteristics of murmurs on auscultation examination in research subjects 

Variable Junior resident Middle resident Senior resident 

Murmur, n (%)       

- Murmur 24 (9.6) 39 (15.6) 39 (15.6) 

- No murmur 226 (90.4) 211 (84.4) 211 (84.4)  

Type of murmur, n (%)    

- Physiological murmur 18 (75) 28 (71.7) 23 (58.9) 

- Pathological murmur 6 (25) 11 (28.3) 16 (41.1) 

Abnormal heart sound, n (%)       

- Systolic murmur 24 (100) 38 (97.4) 37 (94.8) 

- Diastolic murmur - - 1 (2.6) 

- Continuous murmur - 1 (2.6) - 

- Wide fixed slpit - - 1 (2.6) 

Degree of murmur, n (%)       

- II / 6 3 (12.5) 3 (7.6) 1 (2.6) 

- III / 6 21 (87.5) 35 (89.7) 38 (97.4) 

- IV / 6 - 1 (2.7) - 

Auscultation examination of the three examiners 

was carried out by determining the presence or absence 

of a murmur and then compared with an 

echocardiographic examination conducted by a 

pediatric cardiac consultant. Of the 250 study subjects, 

217 (86.8%) study subjects had normal 

echocardiography results. 20 (8%) study subjects had 

subclinical rheumatic heart disease, 10 (4%) study 

subjects had primary pulmonary hypertension, 2 

(0.8%) study subjects had pulmonary stenosis and 1 

(0.4%) study subjects had persistent foramen ovale. On 

echocardiography examination, it was found that there 

was involvement of the heart valve which was further 

diagnosed by subclinical rheumatic heart disease. 

On the auscultation examination conducted by 

junior resident, it was found that 4 study subjects had 

heart murmurs accompanied by positive 

echocardiography results indicating heart defects. 

Middle stage resident found 13 study subjects had 

heart murmurs accompanied by positive 

echocardiography results indicating heart defects. 

Meanwhile, senior resident was found that 13 study 

subjects had heart murmurs and positive 

echocardiography results indicating heart 

abnormalities. The highest sensitivity of auscultation 

was found in senior resident, 42.4%, while the lowest 

was found in junior resident, 12.1%. Table 3 shows the 

sensitivity, specivisity, accuracy, false positive, false 

negative, positive predictive value (PPV), negative 

predictive value (NPV), positive likelihood ratio (PLR) 

and negative likelihood ratio (NLR) that differ at each 

stage of pediatric residents. 
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Table 3. Comparison of the diagnostic test results of murmur examination on heart auscultation with the 

echocardiography gold standard in the three examiners 

 Junior resident Middle resident Senior resident 

Sensitivity (%) (95% CI) 12.1 
(3.9% - 29.14%) 

39.3 
(23.4% -57.7%) 

42.4 
(25.9% -60.6%) 

Specificity (%) (95% CI) 90.7 
(85.9% - 94.1%) 

88.0 
(82.7% -91.8% 

88.4 
(83.2% -92.2%) 

Accuracy (%) 80.4 81.6 82.4 

False positive (95% CI) 83.3% 
(61.8% -94.5%) 

66.6% 
(49.6% -80.4% 

64.1 % 
(47.1% -78.3% 

False negative (95% CI) 12.83% 
(8.8% -18%) 

9.4% 
(6% -14.4%) 

9% 
(5.6% -13.9%) 

PPV (%) (95% CI) 16.6 
(5.4% -38.1%) 

33 
(19.5% -50.3% 

25.8 
(21.6% -52.8%) 

NPV (%) (95% CI) 87 
(81.9% -91.1%) 

90.5 
(85.5% -93.9%) 

90.9 
( 86% -94.3% 

Positive LR (95% CI) 1.31 
(0.47-3.6) 

3.28 
(1.88-5.73) 

3.68 
(2.14-6.33) 

Negative LR (95% CI) 0.96 
(0.85-1.09) 

0.68 
(0.52-0.9) 

0.65 
(0.48-0.87) 

CI - confidence interval, PPV - positive predictive value, NPV - negative predictive value, LR - Likelihood ratio.

Auscultation of the three examiners also determined 

physiological and pathological murmurs, which were 

then compared with echocardiographic examinations. 

On the auscultation examination performed by junior 

stage pediatric resident, it was found that 3 study 

subjects had pathological heart murmurs accompanied 

by positive echocardiography results indicating heart 

defects. There was 1 study subject with a physiological 

heart murmur but a positive echocardiography showed 

a heart defect.   

 On the auscultation examination carried out by 

middle stage resident, 10 study subjects had 

pathological heart murmurs and positive 

echocardiography results showed heart abnormalities. 

There were 3 study subjects with physiological heart 

murmurs, but positive echocardiography results 

showed heart abnormalities. 

 On the auscultation examination performed by 

senior resident, 13 study subjects had pathological 

heart murmurs accompanied by positive 

echocardiography results indicating heart defects. 

Meanwhile, there was 1 study subject with a 

physiological heart murmur but positive 

echocardiography results indicated a heart defect. 

Table 4 shows the sensitivity, specificity, accuracy, 

false positive, false negative, positive predictive value 

(PPV), negative predictive value (NPV), positive 

likelihood ratio (LR) and negative likelihood ratio (LR) 

that are different at each stage of the pediatric residents 

in examination of physiological murmurs and 

pathological murmurs. 
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Table 4. Comparison of diagnostic test results examination of physiological murmurs and pathological murmurs on 

heart auscultation with echocardiography gold standard in the three examiners 

 

 Junior resident Middle resident Senior resident 

Sensitivity (%) (95% CI) 75 
(21.9% -98.6%) 

76.9 
(45.9% -93.8%) 

92.8 
(64.1% -99.6%) 

Specificity (%) (95% CI) 85 
(61.1% - 96%) 

96.1 
(78.4% -99.7%) 

88 
(67.6% -96.8%) 

Accuracy (%) 83 89 89.7 

False positive (95% CI) 50 

(13.9% -86%) 

9% 

(4.7% -42% 

18.7% 

(4.9% - 46.3% 

False negative (95% CI) 55.5 
(2.9% -29.3%) 

10.7% 
(2.8% -29.3% 

4.3% 
(2.2% -23.9%) 

PPV (%) (95% CI) 50 
(13.9% -86%) 

90.9 
(57.1%) -99.5%) 

81.2 
(53.6% -95%) 

NPV (%) (95% CI) 94 
(70.6% -99.7%) 

89.2 
(70.6% -97.1%) 

95.6 
(76% -23.9%) 

Positive LR (95% CI) 5 
(1.5-16.38) 

20 
(2.8-139.8) 

7.7 
2.6 - 22.5) 

Negative LR (95% CI) 0.29 
(0.05-1.6) 

0.24 
(0.08-0.64) 

0.08 
(0.01-0.54) 

CI - confidence interval, PPV - positive predictive value, NPV - negative predictive value, LR - Likelihood ratio. 

 

The results of the kappa analysis of the cardiac 

auscultation examination on the three examiners 

showed a poor level of agreement on junior resident 

compared to senior stage pediatric resident (k = 0.189; 

CI = 0.033-0.346) and the level of agreement was 

sufficient in junior stage pediatric resident compared to 

middle stage pediatric resident (k = 0.297; CI = 0.134 -

0.461) and middle stage pediatric resident compared to 

seniors stage (k = 0.301; CI = 0.147-0.456). 

 

4. Discussion 

In this study, the age group of elementary school 

children was 5-14 years old, with the largest range 

being 5-10 years old. Most of the sexes are women, 

namely 135 (52.8%). In Japan, screening for heart 

defects is routinely carried out in the first year of 

primary and junior high school. This study is similar to 

a study by Yilgwan et al (2014) who conducted clinical 

screening of 408 primary school children in Nigeria 

with the study subjects who were also dominant 6-12 

years with a mean (9.0 ± 1.95) years and the majority 

of women as much as 55.5%.10,14 

In this study, pediatric resident in junior stages 

found murmurs in 24 study subjects (9.6%), while 

pediatric resident for Middle and Senior stages found 

murmurs in 39 study subjects respectively (15.6%). 

The number of study subjects who had murmurs in 

this study was more than the previous studies. The 

study of Uner et al (2009) aimed to find the significance 

of clinical evaluation of physiological murmurs and 

pathological murmurs in detecting heart defects in 

6035 school children aged 6 to 15 years. The results of 

the auscultation examination revealed a murmur in 

243 children (4%) of which 34 (0.55%) had pathological 

murmurs. Research by Kang et al (2015), on the 

prevalence and significance of heart murmurs in the 

detection of heart defects in 81,213 elementary school 

children in Dongguan, China. Cardiologist performed a 

heart murmur and found a murmur in 2193 children 

(2.7%). Based on some literature, the prevalence of 

heart murmurs in children varies from 6% to 80%.15,16 
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On the auscultation examination of study subjects, 

Junior resident found physiological murmurs in 18 

study subjects (75%), while Middle stage resident found 

physiological murmurs in 28 study subjects (71.7%) 

and Senior resident found physiological murmurs in 23 

study subjects (58.9%). The study of Dhuper et al 

(2007), showed differences in the results of 

auscultation at various stages of pediatric resident, the 

first year pediatric resident detected 14% of the study 

sample as having physiological murmurs, the second 

year pediatric resident detected 43% physiological 

murmurs and the third year pediatric resident detected 

86% physiological murmurs in the study sample, there 

was a significant difference between the three stages of 

the resident in detecting physiological murmurs with p 

value <0.001.4 

On examination of the phase and degree of the 

murmur, a systolic murmur with a grade III/6 murmur 

was mostly found in all three examiners. In contrast to 

this study, the study of Uner et al (2009), in 6035 

elementary school children aged 6-15 years in Turkey, 

the intensity of heart murmurs found the most was I/6 

(62%) followed by II/6 (37.5%) and III/6 (0.5%). Kang et 

al (2015) research on 81,213 elementary school 

children found murmurs of grade I-II in 81.9% of 

children and degrees III-VI in 18.1%.15,16 

Out of 250 study subjects, 33 study subjects 

(13.2%) with echocardiography showed heart 

abnormalities consisting of 20 study subjects (8%) 

having subclinical rheumatic heart disease, 10 study 

subjects (4%) having primary pulmonary hypertension, 

2 study subjects (0.8%) had pulmonary stenosis and 1 

study subject (0.4%) had persistent foramen ovale. In 

the study of Yilgwan et al (2014), in 418 primary school 

children aged 6-12 years in Nigeria, the prevalence of 

congenital heart disease was 0.72%. In the study of 

Uner et al (2009), the prevalence of congenital heart 

disease was 0.27% and acquired heart disease, namely 

rheumatic heart disease, was 0.3%. Another study 

conducted by Saxena et al (2010) in India showed the 

prevalence of rheumatic heart disease in school 

children aged 5-15 years was 2.04%. In several other 

studies, the prevalence of congenital heart disease 

detected in school-age children was 0.27% - 0.51% and 

the prevalence of acquired heart disease, namely 

rheumatic heart disease, was 0.03-0.71%.2,9-11,15 

On auscultation examination to determine the 

presence or absence of heart murmurs which were then 

compared with echocardiographic examinations, the 

highest accuracy was obtained in Senior stage pediatric 

resident, namely 82.4%, followed by Middle stage of 

pediatric resident, namely 81.6% and Junior stage 

pediatric resident, namely 80.4%. A study by Dhuper 

et al (2007) regarding the accuracy of auscultation 

examinations in pediatric residents in New York, found 

an accuracy of 19% for stage I residents, 21% for stage 

2 residents, and 50% for stage 3 residents.In this 

study, the examiner determined a clinical diagnosis 

based on the results of the auscultation. There are 

significant differences in accuracy at the three stages, 

where the resident in stage 3 has the highest accuracy.4 

The results showed that the highest sensitivity to 

auscultation was in the senior stage pediatric resident, 

42% and the lowest sensitivity in the junior stage 

pediatric resident, 12%, while the specificity was 88% -

90.7%. The positive predictive values ranged from 16% 

-25.8% and the negative predictive values ranged from 

87% -90.9%. Research by Godown et al (2015), showed 

that auscultation examinations performed by general 

practitioners had a lower sensitivity compared to 

echocardiography in detecting rheumatic heart disease 

(22.2% vs 97.8%). A study by Feyza et al (2000), showed 

that the sensitivity of auscultation examination by 

pediatricians was 63.8% and by pediatric cardiologists 

was 95.7% with a specificity of 99.7%. Research by 

Sackey et al (2016), in 230 children referred to the 

polyclinic showed that the results of auscultation by a 

pediatrician had a sensitivity of 93%, a specificity of 

59%, a positive predictive value of 35% and a negative 

predictive value of 97% in diagnosing congenital heart 

defects in children.6,11,13  

The study of Haney et al (1999) showed that the 

sensitivity and specificity of cardiac auscultation 

examination in pediatricians were 82% and 24%, which 

with training in the recognition of pediatric heart 

sounds increased to 87% and 98%, respectively.17 

On auscultation examination to determine 

physiological murmurs and pathological murmurs, the 
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highest sensitivity value was found in Senior stage 

pediatric resident, namely 92%, while the highest 

specificity was found in Middle stage pediatric resident, 

namely 96%. The highest accuracy was obtained in 

Senior stage pediatric resident, namely 89.7%, followed 

by Middle stage pediatric resident at 89% and Junior 

stage pediatric resident, namely 83%. The highest 

positive likelihood ratio (LR) was found in Middle stage 

pediatric resident, namely 20 and the closest negative 

probability ratio (LR) to 0 was found in Senior stage 

pediatric resident, namely 0.08. 

The results of the study were not much different 

from the study of Dhuper et al. (2007) regarding the 

accuracy of auscultation examinations in pediatric 

residents in New York. It was found that the accuracy 

reached 80% in stage 3 residents in distinguishing 

physiological murmurs and pathological murmurs. The 

high accuracy results were also presented in the study 

of Solang et al. (2006) in the RSCM general pediatric 

clinic regarding clinical acuity in diagnosing innocene 

noise, showing sensitivity and specificity of 97% and 

50%. The positive predictive value is 91% and the 

negative predictive value is 75%. The likelihood ratio for 

a positive result is 1.94 and a negative result is 0.6. 

This suggests that physiological murmurs are common 

in healthy children and can be diagnosed accurately by 

auscultation.4,18 These results indicate that 

physiological murmurs are common in healthy children 

and can be detected accurately by auscultation. 

The reliability test in this study showed that the 

level of agreement was poor in the junior stage pediatric 

resident compared to the senior stage pediatric resident 

(k = 0.189; CI = 0.033-0.346) and the level of agreement 

was sufficient in the junior stage pediatric resident 

compared to middle stage (k = 0.297; CI = 0.134-0.461) 

) and middle stage pediatric resident compared to 

seniors stage (k = 0.301; CI = 0.147-0.456). This result 

is different from the study of Discigil et al. (2010), there 

was good consistency in cardiac auscultation 

examinations between family doctors and pediatric 

cardiac consultants (k = 0.679, 95% CI 0.63% -72.7%, 

p <0.001) where there was a high agreement in 

determining innocent murmurs and normal 

examination results.19 

In this study, the types of heart defects that were 

not detected through cardiac auscultation were 

subclinical rheumatic heart disease (17 cases were 

undetected in junior stage pediatric resident, 12 cases 

in middle and senior stage pediatric resident), primary 

pulmonary hypertension (10 cases were not detected in 

junior stage pediatric resident, 6 cases in middle and 

senior stage pediatric resident), pulmonary stenosis (1 

case undetected in all three examiners) and PFO (1 case 

undetected in junior and middle stage pediatric 

resident). 

There are several factors that influence the 

differences in the results of the auscultation, i.e. (1) 

examiner factors, in this study it is proven that 

experience affects the results of the accuracy of the 

cardiac auscultation examination, (2) patient factors, 

the research subjects are elementary school children 

with a high level of activity, where at conditions after 

activity also influenced the sound of murmurs in 

research subjects, (3) environmental factors, 

researchers tried to minimize bias by facilitating the 

examination site which was quiet and far from noise, 

but there were some times when there was still noise in 

the lively building on 1st floor because the examination 

site was close to patient ward and waiting room, (4) 

heart defects, in this study, there were several heart 

defects that could not cause murmurs. In subclinical 

rheumatic heart disease with little heart valve 

involvement, the murmur is often not be heard. In 

congenital heart defects with small defects such as PFO 

can also not be heard on a heart murmur. 

Based on this study, it was found that the cardiac 

auscultation examination on the three examiners had 

a fairly high specificity but moderate sensitivity. A good 

screening test is one with high sensitivity and 

specificity but most of the screening tests do not have 

this capability. In a diagnostic test that is aimed at a 

screening program, in order for the program to run 

effectively, it is expected that the screening test chosen 

is a test with high sensitivity even though the specificity 

is not too high. 

In this study, the sensitivity of junior stage pediatric 

resident was not too high, namely 12.1%, but because 

auscultation is a non-invasive, practical, easy, 
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inexpensive and simple examination, while there is no 

other screening tool that can replace auscultation, 

auscultation can still be used as a screening tool. 

However, be careful that there are still many cases of 

heart defects that can’t be detected from the 

auscultation of the heart. 

 

5. Conclusion 

This study showed the higher the competency stage, 

the higher the accuracy and sensitivity of the cardiac 

auscultation examination. This shows that the factors 

of experience and length of learning will affect the 

accuracy of the auscultation examination in detecting 

heart defects in children. 
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