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{ABSTRACT)

Purpose: To determine the secular trend of the multiple birth rate in Korea from 1981 to 2017.

Methods: This study used birth certificate data covering the years 1981-2017 (20,948,901 births), pro-
vided by Statistics Korea. The impact of assisted reproductive technologies (ART) on multiple birth was
analyzed by examining data prior to and after the introduction of ART and the national support program
for infertile couples in South Korea. The odds ratio (OR) and 95% confidence intervals were calculated to
describe the secular trend in the multiple birth rate per 100 births.

Results: During this period, the multiple birth rate per 100 births increased by 277 percent from 1.031 to
3.891, the twin birth rate increased from 1.013 to 3.807 (275%), and the triplet birth rate increased from
0.018 to 0.084 (363%). The secular trend of the multiple birth rate remained in the 1.000 level during
1981-1991, but has been rising steadily since 1992. The average increment of the multiple birth rate was
3.9% annually from 1981 through 2017 (peaking at more than 10 percent during 2006-2007). Prior to the
introduction of ART in Korea (1981-1984), the multiple birth rate was 1.007, but after its introduction, the
multiple birth rate was 1.005 in 1985-1989 (OR, 0.998; 95% confidence interval, 0.982-1.014), 1.084 in
1990-1994 (1.007; 1.060-1.094), 1.891 in 2000-2004 (1.894; 1.866-1.922), 3.127 in 2010-2014 (3.173;
3.129-3.217), and 3.811 in 2015-2017 (3.893; 3.835-3.952).

Conclusion: Over the past three decades, multiple births have risen dramatically in Korea, primarily due
to the increasingly widespread use of fertility therapies, and the delayed age of childbearing. There is a
need for more research to understand the factors contributing to multiple births, and the national birth
registration systems ought to be reformed to monitor whether multiple births originated spontaneously or
from assisted—conception.
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A AAA = thejol 2AES 1970t HA FFol
S 2 1980-1990d el &5 F 71831l (Collins,
2007), w79 thefo} S E (1,000 ) > 1980
19.39, 1990 23.39, 2000 31.14, 2009+ 34.8
(Martin et al., 2011), 2010 34.8%, 2014 35.1'§ S
2 Rt (Hamilton et al., 2015). $-2uhete] Aok
A5 (1,000 ) 2> 1982-1984 9.86%, 1995-1998
W 13.509, ArElol 24E2 717 0.13%, 0.35'50]3le
v (Park et al., 2001), 1997-2013d7F 15-494] §-219]
thefol A& (1008 ) & 1.50 A 3.27H 0.2 Bl
# v} ek (Park & Lim, 2015).

Cheffol A0l QlolA &4t A% 1 st 9 HxA A=
(assisted reproductive technologies)©] F2. 7]¢] ¢l
ZFol W (Murray & Norman, 2014), @7 200] d7k the)

of 2HE 7= 18 YAl T7Hek FATA B M (fertility
theraphies) 9] gHtel 7]l® Aoz 42 A 3t} (Rey-
nolds et al., 2003; Wright et al., 2007). Martin 5 (2012)
<1980 o] % 3001 1k BEjol 28 E F7HA1 9 ¢F 2/3
s B el St 7]ld o g Husgih
k= A 2= A< (in vitro fertilization) ©] 1984 o
A& =Y o geol 28 E ] F7HEE 1985-1989d
o= 1%, 1990-19943 8%, 1995-1998 38%, 2 e ol+=
2 12%, 52%, 176% 2 X115tk (Park et al., 2001).

Aol A E F7hell QlojA HEAAEouY 4 A
HS 540 R FRAAE AT 4 ¢lo (Tandberg
et al., 2007), 24t Aol Frlstd thelof &
&t (Park & Lim, 2015), ]=reA 1980 ©]§- 309 |
2k e o F74EE 30-344 76%, 35-394] 100%, 404
o2 200% 2 X % Rtk (Martin et al., 2012). $-2ue}

gEC )\]—#

9] A% 1980t ol Z4F A o] BEjo} A F ol v X =
oJgFo] mn|slgl o1}, 1990 o= 1 H oA E4 o] £
A Z748k o Hur & Kwon, 2005). B8k 354 o)A+ 11

C
Ao A 1997-1998d 5.7%°14 2014-2015

H =
22.7% % A7 F7VekA o (Park et al., 2017). o] &
S A uH s vEol 2AE R Y TS
Eo g = AR &9
-2l uketel A A Sl Aol 1984 d el A Al=d
o] % Ao o] 21 9L, T3 FAF-HZ 9] A 957
|e=1] A5 2 Aol 20061 F-E Al

s gee. felu) thejol 24 E Folof dd A

(Ministry of Health and Welfare, 2016). ©] oA &=
Felutetell A Ao Aol =Yg H 7] ol d e thEjel =
BEI T o5 ZAEY AALA ¥E Fol 5 FA s,
GRS Qe AT A AN o] thjol A EY] T
4 = H WGt o] ¥ gk thejo} Z A F ol vt Al Al
A2 AR v BARA FE A% N 2AREE

9] 997} gek.

A 3

-

1. oy

of ATt A 2Ll ol HAE FA ) 1981
20179 A8 FAARE ol &8kl 1981'dHH
1996 A7H = 24823 AArg oA 858 A8 A (Park
etal, 2001) 9] A8 Sefo}, A efol, AFejol TA H R

5 ggakorh 1997d5E 201799 A5+ SAH AT
Tzl nfo] A2 djo] ¥l A 8] (Microdata Integrated
Service, 2019) oA Z+ A5 QAT S -7 & vhol A
7hg skl A whefor, AdEiop Bl AFElof o] e HHE
g5l 19810%E 2017474 A4 2 4o} 5
20,984,901:30] 91},

2, o

thelol EA4E 9] Fol5 EA8t7] S1aA 1981 d-F
2017 d7kA &80k 10078 7 thef ol (e ot + 4t Ef o} ©]
2} & A5 (multiple birth rate) & AF&3FI ) o] A9
SATAAEE L AR AAHUY] wjiol AR
519 thefof & uHE (multiple delivery rate) 9] g Hi=
4ol B7Fs skl

19814 201797HA) thefol 28ES A B <
7HEE 7 AR SUHE S S ol &3tttk -2 vt
A A 9] Zc‘}/‘]%‘}ﬂ &l A ZAYol LAY Al Flo] 19854
10€o]w, el A Al o] A gko & 2006 o A <]
T =] Z]%O] A Al E o, Fefol A L7 Al
=H] A g 357 28] oA 632 f € B Ak (Ministry
of Health and Welfare, 2016). t}ejo} EA & 2] Fol&
A7) A AFAAE =Y o9 1981-1984
W thgol #AES 7] (reference group) &% 3t
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1985-19894, 1990-1994, 1995-19994, 2000-2004
W, 2005-20094, 2010-20144, 2015-2017 2 -3+
H thefo} &4 2 1] (odds ratio) % 95% 21¥] F+7H(95
% confidence interval) & F7 3t 18] 3 G-
A Al =n] A AL Abgdo] AAE AR, Als A2
g AH T 7SR tHo S EY FolE +A 6t
AT o] ATl A AAAE A4S 918 IBM SPSS ver.
18.0 (IBM Co., Armonk, NY, USA) & ©] 4331t}

I

2 o

S-2lue} tejol 245 (100492 1981 1.0317
oA 2017\ 3.891 07 277% F7}8tQ 1, e ol=
1.0134 ¢4 3.807H O & 275%, 2Helob= 363% 718t
STk thejol 2SS 19819 5E 19914 7k4 = 1.000
Mo g A £, 19929 S 7| H 0 & thejol 24
& A3 F718ke] 19959 1.3187, 2000 1.6859
2005 2.1747, 2010 2.7317, 2017'd 3.89174°]%]
TH(Table 1). ©] 717+(1981-2017) &< thejo} 2 ES
A7r H 4t 3.9% F748F L, 1981-1991 744 H Al 5
S ReloH T o|F F7F FAE el ST, 2004 ©]
FHE o} EHES 2.000 FES A8 S AL, 2012
doll= 4 E0] 3.0005F5 dol 2017l 4.000¢]
Aehe Ao & YEbsttt (Fig. 1).

59 &9l 730 ol A ENA 1981-19844
1.007, 1990-1994 1.084%, 2000-2004'd 1.891
4, 2010-2014d 3.127%, 2015-2017'd 3.811 ]
tH(Table 2). A5 A s & wA &2 1981
1984 thefo} A& (7)) ol vl8) 1985-19894 tf
Bjo} Z4 @ =1 0.998 (95% A& 7F 0.982-1.014)
2 foebA) ekekar, 1990-1994& 1.077, 1995-1999
d 1.412, 20002004 1.894, 2005-2009d 2.581,
2010-2014d 3.173, 20152017 3.893°. & #9519
t}H(p<0.01).

¢

a

i

2010 9] teo &S ©
Q- A%S A3 e, AYRE T

/\O]H

Aok, A~ HQ1, A 79
3.1%, X%~ 3.0%,
2.8%, Fulol= 1.8% (Delnord et al., 2015),
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v =9] thefol A E (100892 1980 1.939, 2014
d 351 o % B¢t (Hamilton et al., 2015). o] &
Foll A thefol EAE (1008 9> 1981 1.031 A
20174 3. 687"4 S8 277% s7}3t3ith. thefob= 304

ol 1w FALY Fkek AL, wiwh A Fol 9 el
T et R A E0] Fakel] Ao] e Ao

al

B ¥ v} 21t} (Blondel & Kaminski, 2002; Eriksson

il

Table 1, Number of births, twin birth rate, and triplet birth rate per
100 births in Korea 1981-2017

. Multiple Birth rate (%)

Year No. of births . - -

birth rate (%) Twin Triplet
1981 730,041 1.031 1.013 0.018
1982 736,628 1.002 0.986 0.016
1983 685,225 0.995 0.983 0.012
1984 618,938 1.000 0.990 0.011
1985 637,527 1.010 0.994 0.016
1986 593,429 1.011 0.998 0.013
1987 587,772 1.023 1.007 0.016
1988 602,513 0.980 0.965 0.015
1989 579,506 1.002 0.991 0.011
1990 626,861 1.011 0.996 0.015
1991 688,329 0.997 0.977 0.020
1992 712,287 1.131 1.110 0.021
1993 702,546 1.134 1.112 0.022
1994 710,064 1.135 1.117 0.018
1995 704,590 1.318 1.272 0.046
1996 683,043 1.358 1.307 0.051
1997 668,344 1.355 1.328 0.027
1998 634,790 1.512 1.498 0.014
2000 634,501 1.685 1.668 0.017
2001 554,895 1.796 1.778 0.018
2002 492,111 1.963 1.947 0.016
2003 490,543 1.999 1.985 0.015
2004 472,761 2.090 2.077 0.013
2005 435,031 2.174 2.159 0.015
2006 448,153 2.403 2.384 0.019
2007 493,189 2.728 2.693 0.036
2008 465,892 2.745 2.716 0.029
2009 444,849 2.711 2.676 0.035
2010 470,171 2.731 2.687 0.044
2011 471,265 2.939 2.882 0.057
2012 484,550 3.224 3.162 0.062
2013 436,455 3.293 3.234 0.059
2014 435,435 3.486 3.421 0.065
2015 438,420 3.687 3.598 0.089
2016 406,243 3.873 3.762 0.111
2017 357,771 3.891 3.807 0.084
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Fig. 1. Secular trend of multiple birth rate per 100 births in Korea, 1981-2017 (introduction of assisted
reproductive technology in Korea in 1984, and introduction of national supporting program for infertile

couples in 2006).

Table 2, Odds ratio (OR) of multiple birth rate prior to the introduc-
tion of ART in Korea

No. of Multiple
births  birth rate (%)
1981-1984 2,770,832 1.007 1.000

1985-1989 3,000,747 1.005 0.998 (0.982-1.014)
1990-1994 3,440,087 1.084 1.077 (1.060-1.094)™
1995-1999 3,305,000 1.417 1.412 (1.391-1.433)"
2000-2004 2,644,811 1.891 1.894 (1.866-1.922)™
2005-2009 2,287,114 2.559 2.581 (2.544-2.619)"
2010-2014 2,297,876 3.127 3.173 (3.129-3.217)"
2015-2017 1,202,434 3.811 3.893 (3.835-3.952)"

ART, assisted reproductive technology; CI, confidence interval.
"Reference group: multiple birth rate of 1981-1984 (prior to the
introduction of ART in Korea), “p<0.01.

Year OR" (95% CI)

& Fellman, 2007; Reynolds et al., 2003: Wright et al.,
2007). B2zl o3 vhefol YAEL 24% (Murray
& Norman, 2014), 20114 $-2yet L2249 (7471)
oA Bzl o5 S480H(5,4087) o] FHjol =4
F 25.6%, Aot 0.38% (Committee for Assisted
Reproductive Technology et al., 2016), #| &4 A Z1]
A A A el 9 g BEjol 2AES 2006 33.7%,
Aot 0.5%, 2011d 242} 26.6%, 0.5% = R.1L ¥ STt
(Hwang et al., 2013).

AT Azl G A o> 1981-1984 9] th
ejo} ZAE (1.0077) of] vl ALE thejo} &4 @ =n]
+ 1985-19891 0.998 (95% 1= 7-7F 0.982-1.014),
1990-1994% 1.077, 1995-19994 1.412, 2000-2004
d 1.894, 2005-2009 2.581, 2010-2014 3.173,

rlo

2015-2017'd 3.893° % Z7}8kt}. -2 v} thefo}
ZAEL 1981EHE 201797HA Az Hit 3.9% Z7}
SFATE 1= (1980-2009) &] Aol & & 1980 -
E] 200474 v d 2% ©14F, 1995-1998 A2 4% ©]7,
2005-2009 A7 1% olst T7hsk 2102 Hald v}
o1t} (Martin et al., 2012).

YuEr GAFEF ZR A A o] Al E A7
20069 thejo} A& S/ Table 18] A5 E A
2 A% R AdE g 10.5%, 20079 13.6% %
S7h8t L, Al A o 9 87t gt 20119
AEE tfn] 7.6%, 201232 9.7% % ¥ % =9k} $-2
Uk ol B 29 A 2006 ol Al 95 A <n] A1
(23])0] A& AAE ;2010 Al<H] A Lokt g
2 QT A e At A9, 2011 A=Al en] A9
8] 5= ghfl (43]), 2014'd Al Al 1] A 35 S
(63]) 9} 22 AFdo] 2% vl vk (Ministry of Health
and Welfare, 2016). Y5 AlH] A9 ARl 2 gt
EAo} 2 2008 4,535, 2010 6,536, 2011
11,3177, 2012 14,087, 20133 14,346, 2016
19,736 2% B ¥ vt gtk (Hwang et al., 2015;
Hwang et al., 2017). -F-glvztell A 2015 108 H-E A
oA 9 Elote] AR T A& ap el A o] 4 g
T Qe wobE Algtsh= AHE Al on, Ho o] 2
wjo} 4= w ¥ ol whek 354 mRk 1-270, 354 )%
2 2-370 = A& o (Ministry of Health and Welfare,
2016). o] Ao Table 19 Ag M A% thn] F
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i 2014-2016'd HeEjof 259 Az T7F
&2 5% ?% 190, 201792 0.5%¢l & 2ste] v}
|2 A& ET%OH g Ao FHEYF T VA ¥
o7 nolATh, o} ML a7
@ HOP o] 2] Alz 2] AAo] o™ (Murray &
Norman, 2014), 35 (2001-2010) & @ ajo} o] 4]
dE A o] A& 21%01%1 70%% F7Vekel 1, a2
2ol ot thefol S ES 21.4%A 7.9%= 7HA4s)
% th(Chambers et al., 2013). 2006 7|50 2 A uj
of o] &2 w7 10.7%, YIvF=L 36.4%, ¥ 7] 49.2%,
3F 53.3% F¥°]9 (Scholten et al., 2015), %-& e}
G A A el 9 g G ufol o] &L 20104
12.4%, 20113 13.2%, 20123 14.5%, 20131 14.2%,
20143 17.4%, 2016 27.7% % 27 (Hwang et al.,
2015; Hwang et al., 2017), 3+t ¥lo} 0] 4] & 20154
2.1870°14 2016 1.90M=Z Z4Ad Ao Rt
(Hwang et al., 2017).
thefol S 1% YAl A A ey (Luke &
Martin, 2004), Al 74] 2l ol A ES UL 1
H oA vt (Martin & Park, 1999; Martin et al., 2012
Park & Lim, 2015). +-2/424(2011-2013d) thefo}
EAES S A9 20244 1.46%, 25-29A4] 2.24%,
30-34A] 3.56%, 35-39A 4.63%, 40A4| °]’42 3.55%
2 R¥a(Park & Lim, 2015), = (2000-2009
W) A4k dE 25 19800 s 253 S
o e o} =X ok 14% 7+238F3 =4 (Martin et al.,
2012), ol &4+ A% }%EH }%*Egoﬂ V&= T
3 <& 1980-1990 t)
e A ATl AleHdoy & ﬂ%% OA o]l A A
ol ot ag oA vejol FHE] A et A
t}(Chandra & Stephen, 2010). $-2jub2ke] 2012 W<l
T3 AL A el A 30-344 A& 56.7%, 35-3941
3L.1%% 574 4%l A5 =3tk (Hwang et al., 2013).
of Aol 20161 AT A AFoll &g & Aot
19,736 (Hwang et al., 2017) 3 22 <0 2] 3t
Aol =85 (25.6%), AEiol 25 (0.38%) & A1
1 (Committee for Assisted Reproductive Technology
etal, 2016) 5 Farste] G4 A Akl o gejo}
% EAot = 5,0529, Aol 75 o7 AFEH T
20169 A A HAR chefol (Felo}: 15,284, 4

o
it
rlo
o
o,
—
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eo}: 4507) & F5 A el o &t ot} Ahefor =4
A8 47 33.1%, 16.7%% 7 H Ak

A AD AR thejol 28 E %L—OI = A7) YA =
4 A" 1 gkel] WE S 2]l 281 HEAYA
SR (ARG AT A AR I AR R PR o w)
B Z7F ao® FEste] sk Aol Ebdattt 19
A AT EEAEAA Y YA AH B (A E )
Tl gk A R) o et AR FA, AH GFIFE A
A A Y] H7F At HuAela B R BadA
O % A3 AAPA A AF AN F A = 2] F
ol st A, A vejol A E] Adshd 4
o] b5 gt Zlo] o] Ao Alek Hog B ok

thejol 2R E ] Fol & A8l SlojA] ApaglAlel
ogt A thejot A ES Wl F&e A7t =7 o
woll AALs] -GS T 5= Q= AAgE AT
gl desta, 58] fevket AN 1A AA Al Al
AR YA, AFd Az, dFFEAE) o o g
FEg Idets ARA FEE vHojop S Aow W
of Atk et E4 A% 1 REgAEl] &
AP EoE GO ol AES A& S7HE 0 R 4
AE7] giEel vhejol A AR EE FY 5 Q= A A
A ZE o] mpdEojop g A0 7 Hol Xt}

o] A > EAA o &) AAE BAY AFF
57 AR S o] &akom, 1981 d%-E 2017d7H4 &
Aok 7 20,948,901 ¢] 3tk thEjo} A E ] F0]
BA3517] el F2480F 10083 thejo 2AES A
sttt ZF d % 7k vhejof ¥k @ #H) (odds ratio)
1 95% Ag F7H& A8kt
thefol A8 (1009 3) > 1981 1.0317 14 2017
d 3.891% 02 277% F7FetS L, A Elok= 275% <7,
Aok 363% F7Feklth thejol S48 ES 1981dFH
19919741 = 1.000M 0.2 A A F3F0]9 1, 19929&

717 0.7 thejol 2 E-S AA8] F7hete] 19954 1.318
g, 2000 1.6859, 2005 2.174, 2010 2.731
g, 20174 3.891‘3*01%14 CHefjol 2R E2 1981 F-H
2017d Afolell A7k Het 3.9% F71e A o2 vElyit)
A 4= Al el °§@‘§E% Hkz] k2 1981-1984d o] B3]

P mlm



d5 77 thgol 24 © #H]E= 1985-1989 0.998
(95% 1277+ 0.982-1.014), 1990-1994d 1.077
(1.060—1.094), 1995-19994 1.412 (1.391-1.433),
2000-2004 1.894 (1.866-1.922), 2005-20094
2.581 (2.544-2.619), 2010-20144 3.173 (3.129-
3.217), 2015-2017d 3.893 (3.835-3.952) & YJEFRTH
S-2vtet thejol A ES AL TP 22 B
2ol EYH o) F B2 TUFES HYlom, ek Wyl
A Al en] A A A o] JiATE 2006 o] §
thejol EAEY Tt AFS HEE 5 :
BEY 7] 7]ofats e 219 &
of w71l st F-EE F Ul A
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