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Prevalence of Congenital Heart Disease from the Elementary Student
' Heart Disease Screening Program

Hong-jue Lee, Mybung Hee Kim, Jo Won Jung”, Seong Ho Kim ?, Bo Youl Choi

Department of Preventive Medicine, Hanyang University College of Medicine;
Department of Pediatrics, Ajou University College of Medicine? ;
Department of Pediatrics, Sejong General Hospital®

Objective : To estimate the prevalence of congenital heart disease  resuits of both EKG and the questionnaire were positive. Because
from the 1998 student heart disease screening program. 85.9% of the detected cases had a past history of CHD, PPV was

Methods : The heart disease screening program for elementary  higher when the selection criteria in the questionnaire included past
students was conducted in Kyonggi-do, in 1998. The subjects of the ~ CHD history than when it didnt. The CHD detection rate among the
present study comprised the 40,402 students who attended the  participants was 1.76 cases/1,000 and the presumed number of cases
schools in the catchment area of a collaborative university hospital and ~ among the non-participants was 31; giving an estimated final CHD
who participated in the primary examination. The congenital heart  prevalence of 2.52 cases/1,000 {95% Cl : 2.06-3.06). Among the
disease (CHD) patients were initially identified through a questionnaire  identified cases of CHD, VSD (52.8%) was the most common, followed
about prior medical history, and further through diagnostic tests & by PDA (9.7%), TOF (9.7%) & PS (9.7%).
medical examinations in the secondary & the tertiary examinations. Conclusion : Because the characteristics of the non-participants
Certain assumptions were used in the estimation of the number of  differed from those of the participants, the estimation of prevalence
CHD cases among non-participants of the secondary & tertiary  was influenced by the participation rate. Of the detected cases, 85.9%
examinations. The overall prevalence of CHD was estimated by adding  had a past history of diagnosis or operation for CHD. These findings
the CHD detection rates of the participants and the estimated  suggested that the prevalence estimated in this study may be an
prevalence of the non-participants. underestimation of the actual condition. Therefore, a birth cohort study

Results : Among the 40,402 primary participants, 1,655 were s required in order to more accurately estimate the prevalence and the
referred further, of whom 79.1% (1,309) participated in the secondary  effects of the program.
examination. Of these, 121 were referred to the tertiary examination, Korean J Prev Med 2001;34(4):427-436
with a participation rate at this last stage of 80.2%. The positive
predictive value (PPV) of the screening tools was the highest whenthe ~ Key Words: Heart defects, Congenital, Prevalence, Mass screening

.

N (11 2ef} QolE 0] AFAS 1AM A0lE o 8AEe) 34 ANE
2 ool FoE Ao z2EA o B BER@ 429 Ageld woly

AAY Ao wa vE= ZAlo) T4 nE AR T FHFOl U EF & F= A St

o) 1% AT BHA YA, o= o 7| WiEel, At 4 & Holk A& oM AAA A 4Ag ¢

C aued o s magge A9 BIE B L @0 2. ¢ A9 239 Bode dFouy

— w0 T 0 H— L AR

ol ek e Aolzt olek (1], 7 g Chan S 12 oflel A e A 1915f A A R 5% W(he

= )89 221} 2250 o) B 3 AMQe o9 E o329 A 7kx]2k 89]  Association for the Prevention and

o|Z Hol=y, 24 A% Alial= AO o AA, 2d7hx] AdEA] 2 AW Relief of Heart Disease)E Z43ty &

A HeEE AoA oo vergn b EA oM AREE S g o A AANA F A Fd 7} 1919
A @7t ﬂxl o4 #oleg HEAds o 01—? ﬂz‘a‘lfi NEAAN ARSI [4).

AT 020008 7839, A9 20014 104 309

2,
o
rlo
—
0

73y st AzbE o] A EHH

- LY

HOA © H2g (NN N5 H9E 17, 99197 Sijole uolsma Aa g (00-0000-062, B2 0033050660, email . A AEZZ] T8 H YT, ofo whz}
hychoi@hanyang.ac kr)



Sl 19704028 1% A7)
59 $40 §357) o5 444 4
g #3lol £9Ho1ot, 19834 109
s 4% A7 979 7 48E ol %
198478 449 Yg Axlo] A2
A9tk A Qe Aae] e g
e R ERE REDEREE
ASEAAE A T 72 A3
e, HE4 HSEAAE NS o
£2 B30 A3 wAgo) 2L Ao
2 3059 [6]

olelg Y Aoz RY ofF A7
o) MY APHY F3ES F45
S [7-10), SHH) Aol Q5

= o
h 1,000 % 2~3%9] %8 H4c)
°]E % Chun 5 [10]9 dF= 19924
HE 19959 A A7)E 258 Ay
A A7 A9 ABE o] &
oA7|A FHE AAA AF
= 1,0008% 1.80%0]2]
1HPS w 1,0008 % 2.015 0]k
| BA A7 a1 WM AA
T-Ae% 22384 7](Fukuda Densi
ECP 50A, ¥%= Fukuda Densi FCP
22019} Fdolvt BAIAL A4 o5
gk dikeale] HHe 53 24 HA
gAAE AR e T solAY ABE
7H 270 3 el 229} 34 AR
S B3] g waog o) 2oxst
ok 2 199736 AxE Al @)
A, 14 A7 3o xe3t vee
Wrlg 22 27 izl A 71%e] A

o
AW gre &

H
H

i
=
=

o
ju
)

[es

rir

=

Aol AHH
IPA 1998EREE 13} AR A BE
Al A EQAE e AEEAL &
TUF 7L AAE, 281 AERS
AEE F& Aot H1g AAs)
Ko, 2ok AEeet 98 et
o 4ol Faf 24 A A 14 7]
To TEl ol w2k 27 A 19
shATt (1L, 12]. o] Ao B4 o8
A AASE g A A4S T Ao
A AR ol gsto] AHA A4 7

1998 A7) B2 thge 5% ¥
5 A 4R A4S A9 B71E
Aol 25 189 84 109 o)y

1o [12], of Ao E 717
g $ DN disgdelA 233}
A% B Y W A - 2o 259
S F 48979988 th o2 stk o

Aol 12} A% A7kAl= 404029 0 2

>
—
2
Bl oo mel O e

—

o} 9o, 352 Figure 13} 7t}

14 470 Aol £2AZ )

b
ol
£
o o

< (o,
N
X
i)
Y
gl
2L
to,
2
o o
ox
> S
{0
N
s
W oox

_O|L
N K
W
= 30
ol i
o
b
N U
o
l‘-lUJ1>i
= ox
o o
i H1
d
4
X, o,

—_
8
~1
rL
S
-
o2
> o
N
-
>
=2

Y rlo

(o

fu

o
ko by

©
o og_,
o>

A

4
yo N o
rlr

1=
i!a olo g
uj

I

AN

2

o

ro gk
ol .

ACH
o_,>:,:'9‘
rie Kl

b

>

Q9] 342, 47
A B
Mo }AH, 223 404
BAZ A3 FAY 715
85 299 A4 <arg) 7
2z 7AE 47 o
of 1503 sh4 49

|
fis oY

oN oo me L Y @
2 o
}O{I
ol
rid

o
o
ot
S
> o =
o3l

oo

°.

£
=

r
> o
= o
O:
o il c
o Rt
LT T R
MN o no ol e
ox L
o

jubad
P
frt
i
>
o
P‘L
2
i

ox ox
o
:[.\zr(é
l_>J}°I'—E
dio o &
m N
ZEO?IL?J%:{O
O{Nmﬁ
ol'olﬂ_?L
Eu}ié
w2 1o
n&rk.‘lr‘?'(‘
1o oxd o
=
= 8 1058 e e
B A )

2)22F AR YAt A4 71E
22 AR g A4 712 1997
T AR 7 A} AobA A AR g}

L W 8ok ol R 30

Ayelst 43S G2 F) 24
Sk Table 19) 47 7)0] 2o}sjo]
S, © B4 & 1) o] 3e]
278 Hol 3%, @ M= 94} 4
194 kgl et 79,@ 44
AN AT o)} 274 RolAY B
o e 227, A5E FL 47
o,

X

k1

[\
N
N
o,
rlo
2
of
N

EEFEFCEE:
LEEREL IEEREE
EE A 2 E AHE
¥ ol24 $9g selon, sob

o,
:4_
finein
i

23
M
do
2
Jo,
Hu gt
o>
rN
b
¢L
uly
i)
Hi
R
o

S, S oox
—= N

o 2 - il

N e % 2

H o S

1o, L rlo o

rlo

l ok 2
= o Ha
oz o 1o
1o e lo
> 2 ot 2
Yo i o o
!
=

B P @
! oo et mil © L

0 o X2
w BLoa% o ma

32
ol
ek
>
tlo
do,
=
2
(U

it
o,
>
o3
ok
rlo
%%
[e3
- —
>
o3
&
ofx
N
N
S
2,

o St rx
w oo

o, mﬁ;

o

S

—; =)

S

ox o

ol oz

rr 2

(o3

Sl

o

it

152

AR

Rl

o,

3’:‘
T
s

[
(=)
2
o TR
Jbo==
: o,
2
o
ok
rlo
[
20
2
|o

AELREEEE

}O‘i
rlo
e
4
o,
2
_)&
N
-0,
M o & fu oy

N it

o J
T
ol
o)

S 1% et o> SLoofb ok
=S el o)

B APoIAE 27 ZRIA bl
Azelel B33t )8 BAE Bl B
A 434 A0 90T B9
8 7499, 34 P4 B ANE 5
s HAA AL Azol A e 7
$E 434 43902 3989
Freed7} A4 7.2 447188 25 7]

27} 28 34 AR tatAto) A wE Ao
A @ A9E mEdA R dgle

o, £AAL - T AR BAL Fhol Al



PRIMARY SECONDARY TERTIARY
EXAMINATION EXAMINATION EXAMINATION
Complete .
Rouggeggrr}\grcal} up — Selected exaCrr(\)irr?gi%tr? by pegi(aat?i]::nital?giolzgist
practitioners PCG pediatric cardiologist
=) 2>
(tll, zl\?ji/f}i/i) : 2-lead EKG Echocardiogram
) ) Holter monitoring
Questionnaire Chest X-ray 12-lead EKG
Catheterization
SCHOOL PUBLIC HEALTH treadmill rest
CENTER HOSPITAL
Figure 1. The frame of the screening program. EKG; electrocardiogram, PCG; phnocardiogram.
Table 1. The selection criteria for the secondary examination HAAE o] &ate] vlaakgit)
FR——— HHA AR F9E FHe 24 B
(1) EKG abnormality & 32k A7E T3 A wAL v
Group A Group B AAEEREH F4E 32 FE oA
(D AVB, SA block ®LVH o ¥ B E 71435t 95% A
@ apc @BVH T4 T8 of o 27 3R vl
e o A9 A% BAANA 284 439
Ve LA HAYo) gleka e F 9o 134
©® WPW ®RAE & A5 BA g Aol7t & Aol 7t
@ Sinus Bradycardia Aot w3A] ARE o]&3to] A
® Dextrocardia S0} £8 2ASET 37 129 A% 2
(2) Questionnaire A AR AR EGR st ARG v
(D past history of heart disease or A2 Abolo] AAA Al e wAS
(2) symptom related with heart disease or & Z2dsithe 7Y 2A Sol ¢
(3) past history which could induce the heart disease(Kawasaki s disease) 2 2389t}

(3) Cardiac murmur in PCG or auscultation

Criteria

(1) EKG group A
(2) EKG group B, if questionnaire is not available, or if PCG or auscultation is not available
(3) Questionnaire positive

(4) Cardiac murmur in PCG or auscultatlon*Cl confidence interval

AVB, atrioventricular block; SA block, sinoatrial block; APC, atrial premature contraction; CRBBB, complete
right bundle branch block,; RVH, right ventricular hypertrophy; VPC, ventricular premature contraction; WPW,
Wolff-Parkinson-White syndrome; LVH, left ventricular hypertrophy; BVH, biventricular hypertrophy; LAD,
left axial deviation; RAD, right axial deviation; LAE, left atrial enlargement; RAE, right atrial enlargement
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Not participated
P 346 P
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Tertiary examination
100
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Positive finding
32
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Arrhythmia
\.) \ZZJ

Not participated
p ) P

Figure 2. The overview of screening result. * CHD; congenital heart disease

Table 2. The characteristics of the secondary screening participants referred to

the tertiary examination
Secondary screening* Tertiary screening*
Normal 37(69.8)
Congenital heart disease - 53 Congenital heart disease 8(15.1)
Not examined 8(15.1)
T T Normal  5(152)
Arthythmia 33 Confirmed arthythmia 22(66.7)
Congenital heart disease 2( 6.0)
Not examined 4(12.1)
Theoﬂm**m """"" Nomal 8§51
Not examined 6(42.9)
Total 100 Total 100(100.0)

* Secondary screening; tentative diagnosis, Tertiary screening ; confirmed diagnosis

** jnnocent murmur 8, cardiomegaly in chest X-ray 2, history of syncope 2, cardiomyopathy 1, Kawasaki s

disease 1
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Table 3. The characteristics of the primary screening participants referred to the secondary examination

Screening tool Participants Non-participants Total
(%) (%) (%) prvalue

(1) Questionnaire
Heart related disease* (n=1,524)
Yes 46(3.9) 16(4.7) 62(4.1) NS
No 1136(96.1) 326(95.3) 1462(95.9)
Heart related symptom'(n=1,524)
Yes 272(23.0) 56(16.4) 328(21.5)
No 910(77.0) 286(83.6) 1196(78.5) <001
Family history of sudden cardiac death (n=1,324)
Yes 19(1.9) 414) 23(1.8)
No 1,001(98.1) 290(98.6) 1,291(98.2) N-5
Past medical history of heart disease(n=1,524)
Yes 122(10.3) 50( 14.6) 172(11.3)
No 1,060(89.7) 292(85.4) 1,352(88.7) <005
Congenital heart disease(n=1,524)
Yes 62(5.2) 33(9.6) 95(6.2)
No 1,120(94.8) 309(90.4) 1,429(93.8) <00t
Arthythmia (n=1,524)
Yes 14(1.2) 6(1.8) 20(1.3) NS
No 1,168(98.8) 336(98.2) 1,504(98.7)
Cardiomyopathy(n=1,524)
Yes 3(0.3) 1(0.3) 4(0.3) NS
No 1,179(99.7) 341(99.7) 1,520(99.7)
(2) Electrocardiogram(n=1,547)
Abnormal 382(31.8) 117(33.8) 499(32.3) N-S
Normal 819(68.2) 2099(66.2) 1,048(67.7)

* Kawasaki’s disease, Diphtheria, Sepsis, hypertension, thyroid disease, fever of unknown origin lasted for more than 5 days, other congenital heart disease

t chest tightness, palpitation, dyspnea with exercise, fatigue with exercise, difficulty of exercise, irregular purse, history of syncope

Table 4. Types of congenital heart disease

Confirmed inthe  Confirmed in the

type tertiary exam  secondary exam Total (%)
Ventricular septal defect 1 37 38 52.8
Patent ductus drteriosis 1 6 7 9.7
Tetralogy of Fallot 0 7 7 9.7
Pulmonary stenosis 0 7 7 9.7
Atrial septal defect 4 2 6 83
Ebstein’s anomaly 1 1 2 2.8
Eisenmenger syndrome 1 0 1 14
Transposition of the great arteries 0 1 1 14
dextrocardia 1 0 1 14
trivial TR 1 0 1 14
Not classified 0 1 1 14
Total 10 62 72 100.0

o

ANT o= ﬁa‘é\‘%‘ O]gj\___
™ (389, 52.8%), THAMNEZ(TY,

18
il

9.7%), 8% 4A3(79, 9.7%), H =

279, 9.7%), AWFAAEZ(6

8.3%) 58] 449
2o Ak A

=) 0|59 95

of.

b
T
ful
3L
o G
2
o
&



432 o1& - %) - = - WHT - HRE

Table 5. Positive predictive value by combination of diagnostic tools

EKG Quest!qnnaire No. of qhildren No. of congenital Positive predictive
condition 1* heart disease value(%)

Group A and B + 5 3 60.0

“) 109 4 37
Group A (+) 54 13 241

¢ 423 10 24
Group B +) 26 2 7.7

“) 328 1 03
Normal o) 422 32 7.6

) 75 0 0.0

Questionnaire . No. of congenital Positive predictive

EKG condition 2} No. of children heart disease value(%)
Group A and B +) 2 1 50.0

- 112 6 54
Group A +) 24 2 8.3

G 453 21 - 4.6
Group B +) 13 71

- 341 0.6
Normal + 283 8 2.8

) 214 24 112
Total 1443 65 45

* condition 1; any of them which include, () past history of heart disease or past history of disease which could induce the heart disease () symptom related with heart

disease, T condition 2; symptom related with heart disease(it doesn’t include past history)

Table 6. Congenital heart disease by past history from questionnaire

History of congenital heart disease

Total

Yes No Unknown
(n=1,309) (n=62) (n=1,120)  (n=127)

Total 7 44 23 4
Confirmed in tertiary exam 10 0 10 0
Confirmed in secondary exam 61 44 13 4
Detection rate 13.1 71.0 2.1 3.1
4%, AETAAES 1%, A7l 718 F 39O HAE Fo idd s
1%, Eisenmenger S5 19, $4% 7] he 8-S Fate] 6900
€ 1%, #4719 1%, $4F 1334 27 AR A ZAM AFsHE AA
of FAM F&o] BT A4 AT =% #2314 2# 489 1,439 8 of
A7£% 293} Eisenmenger 33 19 402 4749] Al £ Aingich
ol A THE F14Q F4 A BEXAE AR #d $A #A AR
At desgeh e 94 AdY BAES AR od & gE Ay
2 619FAME Bl F71H = AAE F sy FAEY BF
4 At Besga, $42 25 4 (conditon S A B FHUS
S 3gollth 698 AUARE 9B 4B 71FOB L A Heondition 2)
37 A BRG] gl & 7t 2 7RI HASEE AuRsith
St ojn] Ak w2 A A & EXASE F4 A Group Agt B A
4 FAH S0 Basthn BRs} AR 272 7K 499 PYAZEA
Ted A X8 A9 AAFAAE 7P =943, Group A, Group BRI 19

EAolgith BAA7E 849 A%, A7
9] %Mo 25+ condition 1] 7%

t} condition 204 o =49tt} (Table 5).
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Table 7. The estimated cases from the non-participants in the secondary examination

History of No of . Proportion of CHD Estimated cases from
) ) . non-participants in the among the secondary exam. =
CHD in questionnaire secondary exam. participants{%) non-participants
Yes 33 71.0 2343
No 309 2.1 649
Unknown 4 31 0
Total 346 30
Table 8. Detection rate of congenital heart disease in various studies
Author Study area Year School year Sl’:‘;ég < l\(l:ci.igf ( /E gt;o)
Park, 1975 Seoul, Korea 1974 elementary, junior high & senior high school 20,251 52 29
Okuni, 1982 Tokyo, Japan 1980 1st grade of elementary school 49,249 184 38
Hosaki, 1985 Tokyo, Japan 1075-1984  1st grade of elementary school 80,368 356 44
Hosaki, 1985 Tokyo, Japan 1975-1984  1st grade of junior high school 50,323 206 4.1
Haneda, 1986 Shimane, Japan 1980-1984  1st grade of elementary school 50,758 22 043
Hong, 1985 Seoul, Korea 1984-1985  elementary, junior high & senior high school 14,613 42 28
Chan, 1989 Singapore 1981-1986  primary school entrants & 651,794 1,159 1.78
leavers & secondary school leavers
Kim, 1989 Seoul, Korea 1984-1987  elementary, junior high & senior high school 26,858 82 31
Chun et al, 2000 Kyonggi, Korea 1992-1995  1st grade of elementary school 161,308 290 2.05*
Lee et al, 2001 Kyonggi, Korea 1998 1st grade of elementary school 40,402 61 2.52%
Note: * participation rate adjusted prevalence
W 45T % SAE AL 80 ¥ 7} AMHAT, 198ERE 4FE A old] 6% 2ol AE W A
ASS 178%0I900h (Table 2). o] 9} 3 AE-ALE AFAIZ o188 4% A & 4Y $HES 100099
2 AR A vk A L ARl AFE| 7] ok A ol 149530tk o] Al7ldlE YAt &
Ago] s 7P dvte, viega Aoz @ studAHAe] sbedte A Aol fdE A% =7gont 9
8 T AA AAAAEE dxel F= Ao UANAY (6] A A AXAL A QEe] BEo2 <se] Pd P
1oz FHdrt Ho2 =ulolM 7HE it 2 BV ddls B2 oalge] itk w9
webd A2 B3 48 84 714, olde] A4 A9 2 ALL 191 AT AR 4 e PEEE F Ax
22 A wAA F 349 301, 32 o AlFESleH, 2rlde F2 AW A AR Fol ARHUL, 19601 o]
B AR F 599 192 URY A3 BNE wae £ene 4% ASEh BYH @ A0S Fu
3102502 24 $9ES 100099 BE Stk 2ot 1998dElE A Aol e Addutks 494
2.52%(95% CI=2.058~3.065)0]c} g A B ohEh AT oldak A AR, FriEad 4%l gl
oF T %) B HEd AR Aokt AAdrY AW Aste)
e o w7zt _7I{é Agate] A4 dert FEeivtr A do (221 2y
A S35 s [12] 2ol 198040 o] Fo0 43 4%
o TSaze] BEs] AR A A7 @%Zéﬂ U2 Al =7t @@ﬁl’ﬂ—b Au‘%%g‘r AEA7E Ak <
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e wRsgL gan aat ua o O A9E 27 457 49 A9RY = 9o 23] 9pe) AR e
o= =Rl R PO 13 ARe s mAE AREES 7 19734 @ndgdel AN oF %
9 RolEe ST, A ojany ) N BUE S w7 AFES d RdRYe) AR olF =2
So] B2as e Asko)A Wol} AR QAL GAEE S Adaste 7] obs s FALE AAEAE 14 A
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EZ AN o o] 7% Adgel v ¥ fHEL AT g W] WE Fo] o] duh} 48 AAHAET et
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