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( Abstract )

An Increase of Patients Diagnosed as Precocious Puberty among
Korean Children from 2010 to 2015

Choi Kyu Hee - Park Seung Chan
Highki Korean Medicine Clinic

Objectives
The purpose of this study is to emphasize the importance of preventing precocious puberty. This study assessed
current number of the patients with early puberty and their medical expenses from 2010 to 2015.

Methods

Using the data from Korean Statistical Information Service and Heathcare Bigdata Hub, number of patients
diagnosed with precocious puberty by gender, age, and year from 2010 to 2015 were reviewed. Also, annual medical
insurance expenses and the incidence of leuprorelin use were reviewed.

Results

Number of the patients with precocious puberty has increased from 29,251 in 2010 to 75,945 in 2015. Total
medical insurance expenses have increased from 25,716,431 won in 2010 to 56,367,981 won in 2015. The use of
lueprorelin also has increased annually from 11,097,590,000 won in 2010 to 21,617,585,000 won in 2015.

Conclusions

As a result, the patients diagnosed with precocious puberty are increasing in number, and their medical costs
have been rising as well. It may be necessary to control the environmental causes of precocious puberty to reduce
not only the physical and psychosocial health problems, but also the social costs.

Key Words: Precocious puberty, GnRHa (Gonadotropin-releasing hormone agonist), Leuprorelin, Prevention of
precocious puberty

Received: October 28, 2016 * Revised: November 15, 2016 * Accepted: November 17, 2016 (©) The Association of Pediatrics of Korean Medicine. All rights

Corresponding Author: Park Seung Chan reserved. This is an open-access article distributed under the
Highki Korea Medicine Clinic, 6 Dong SE, 205, Shinbanpo-ro, Seocho-gu, Seoul, tenus of the Creative Commons Attribution Non-Commercial
06512, Republic of Korea License (http://creativecommons.org/licenses/by-nc/3.0/), which
Tel: +82-2-533-1075, Fax: +82-2-3478-0247 permits unrestricted non-commercial use, distribution, and
E-mail: 111075 @hanmail.net reproduction in any medium, provided the original work is

propetly cited.



I . Introduction

AREZ & AAIA, AalR o= AdRlo] Hojzke A7)
2 o] AY|oll= AeEEe] #HI7} FU1st o|]aH3A
o] Yehal A2 7]5o] SHET). gk, o)A
AUAA W] Y= 7971 el olE A&
oz} 3t} QA 0 2= ofolof| Al gA] o)A,
NA= 9Al] o]Hel o]xP o] VrERbE 730l 4
S5O gt AxsFe FAlw o|xHdA ol X
g UeRA A% 571 dAH 02 FT18HA
= Fo] 270 o] Fo|A Aol dH 2s
T 421 717} Bt 7190l 3 K wA|A] "ok Ao
o, AMAIA SR o]xHdA o] Yeh= Al7I7E A
W23 Q=P s ole)E oo, £3] 79
&k FAilo] oA oAEAS AAAE F e

7] a9 5713-s o] 8shs A7t vid
Sojuta itk olol 2010 dKE] 201537HA,
W2 g Az s 988 BsR,

5 s

(o)

Y

-

W

L&

K

]

—

r
o\

I

% SO R
o i

pra

ox B ol

6
2
==

II. Methods
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Table 1. Korea Adolescent Population Aged 0—18 (in thousands)

2010 2011 2012 2013 2014 2015
Total population 49,410 49,779 50,004 50,220 50,424 50,617
Population under 18 10,763 10,538 10,276 10,019 9,772 9,538
Percentage of population under 18 (%) 21.8 21.2 20.6 20.0 19.4 18.8

Table 2. Annual Number of Patients Diagnosed as Precocious Puberty

2010 2011 2012 2013 2014 2015

Total 28,251 46,250 53,333 66,395 72,246 75,945

Boys 2,155 4,221 4,695 5,817 6,251 6,654

Girls 26,096 42,029 50,638 60,578 65,995 69,291
Percentage of girls (%) 92.4 90.9 94.9 91.2 91.3 91.2
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IV. Discussion
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Table 3. Annual Number of Patients Diagnosed as Precocious Puberty by Age and Gender
2010 2011 2012 2013 2014 2015
Total 2,155 4,221 4,695 5,817 6,251 6,654
<Age 5 50 72 59 66 58 71
Boys Age 59 642 1,302 1,354 1,931 1,998 2,187
Age 10-14 1,508 2,910 3,370 4,044 4,450 4,656
Age 15-19 45 84 89 76 86 126
Total 26,096 42,029 50,638 60,578 65,995 69,291
<Age 5 647 856 845 937 830 710
Girls Age 59 21,039 33,497 40,479 47,738 50,555 51,469
Age 10-14 6,605 10,859 13,973 18,156 22,443 24,699
Age 15-19 38 47 34 55 48 80
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Fig. 1. Annual number of patients diagnosed as precocious Fig. 2. Annual number of patients diagnosed as precocious

Table 4. Annual Medical Insurance Expenses for Precocious Puberty (won)

puberty by age for boys

puberty by age for girls

2010 2011 2012 2013 2014 2015
Medical care benefits 17,889,240 25,729,295 29,171,195 34,165,359 38,159,666 38,643,361
Accession deductible payment 7,827,191 12,008,649 13,061,763 15,169,478 17,471,050 17,724,620
Total expenses 25,716,431 37,737,994 42,232,958 49,334,837 55,630,716 56,367,981
Table 5. Annual Use of Leuprorelin (thousand won)
2010 2011 2012 2013 2014 2015
Total costs 11,097,590 15,338,617 17,968,090 19,737,072 20,725,621 21,617,585
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Fig. 3. Annual number of patients diagnosed as precocious puberty compared with population



64 An Increase of Patients Diagnosed as Precocious Puberty among Korean Children from 2010 to 2015

AxeFo] A5 AREE tEAR] ofAlE F2
d FAAIR, 45010} 95t FARSRE HIZFEE ] long
acting GnRHaO|TH”, =il] £28 Ak ARRH F
H-E =3 20101 1119 Yol A] 2015L4 2169 Qo=
oF 1.98] S7F8IATE B3] 2015d, T FAL AL
|8 T HE2 BHARE FH]89 383. SHHE IR
o] HAzlze sFHA Ferhe As &+ Utk F
Y FARE ook= GAF oA o]He Foke ARt
7ol gt 11A7EARE Bo] A8& a1, dol=

A 104 ool Foke AJAHEE ZA-p-oll gkate] 12
A7AAE Bo] AHgx=H|, 3 Ak A71E F4A,
S 71 ARE HoHA BY AE-5 WA FE)
= 7357 & ZoE AzEn:

o] A= Y YErHeA JeE e
ZE 23k o] ok HE ghef oA IEE 2 3
A ZFAIZITHE, T B2 olo]E0] xS0
o 2o HgS NE3a IS Aow AzHn

SHE, ole] AxES Jg A4 T3 vjd 53
7kt o Axss ghAke] W BlE-2 2010
FE 2015Lﬂ77}zl 3} glo] oz} gape] HlEo|

ULk ol oote] FHEC] @

o}H T} i—%—s— A% JAANE, oofe] g0 24, 75

13373 o] W oAFTL HA 47@1”4— %!

T ool HlES %-:—Ol% ol & shieltt mEJF 27

7|7} oF k= A3 A By

a7} e FEO Higs

b o] A9olle 118

=271 57+ 59 Oli}” ASE AA #E] 3

Bt OME} R ‘42} olo]EL =& Holol| I+ A
[e)

=] 9}‘:

O

R=)

A

2

N

.

O

BN

)

)

rE >{li‘
J

1'.1

mln r

>{1F u:‘L

s
dolel Al AEGE UG EE deldle
oforSe 4 9ol v @] 2] o8
ga A, & Hrszos *@fg—

o % oJER
AP sl 7 Ao 4ekT, 1 ool 1A

of gt} Alr| 2] Wdol g3S F= Qe s
474 aQlat 44 gRlo] glom, 1 F =4 7ks
gk 8212 334 aclojtk ) HAude] 7, Hvt
57t 5855, Y2EFE HFHTo] oFF I ol
OS2 NS A9, A% X A EE 583t
= 735l Ax=F0] frolsHl S7lshs A= gkl
FHAP. o] Qo= YEH|wHER (FHFTEE) 4
B4 d2EZAS] SHEHR] o]AZEE, 7Y
I 2EH 2, 5, THAE W 25 Fo] Gkl
FEE T ZoE AFEHT Yo7 JYER Y25
= T Jde EH QeSS AdEt] A=
%2 S oithd Aol AAA, ARSI A
TAE Y F AS Bl ofe}, O2 IS AH
HEE 2Y F & Aotk Qo grefAoA 4
Z=3 FRISAFE 7] Q% 34 A= &
wHe] ZI8)E|of ool 7]oshd nigith
References

1. Shirtcliff EA, Dahl RE, Pollak SD. Pubertal development:
correspondence  between hormonal and  physical
development. Child Dev. 2009;80:327-37.

2. Brook CGD, Clyton PE, Brown TS, Savage MO. Brook's
clinical pediatric endocrinology. Sth ed. Blackwell Publishing
Co. 2005:183-210.

3. Ora HP, Emily CW. When puberty is precocious: scien-
tific and clinical aspects. Humana Press. 2007:105-36.

4. Park MJ, Lee IS, Shin EK, Joung HJ, Cho SI. The
timing of sexual maturation and secular trends of menar-
chial age in Korean adolescents. Korean J Pediatr.
2006;49:610-6.

5. Park YJ, Moon CM, Yoo HJ. A study of factors influenc-
ing advanced puberty. Korean ] Pediatr. 2010;53:
146-51.

6. Korean Statistical Information Service. Population projection.
htep://kosis.kr/statisticsList/statisticsList_01List.jsp?
vwed=MT_ZITTLE&parmTabld=M_01_01#SubCont.

7. Heathcare Bigdata Hub. Statistics by Four-character
subcategories. http://opendata.hira.or.kr/op/opc olap4th
DslInfo.do.

8. Heathcare Bigdata Hub. Statistics by ATC codes (by



10.

11.

12.

13.

14.

15.

16.

17.

18.

year, gender, age). http://opendata.hira.or.kr/op/opc/
olapMsupTrdInfo.do.

Mayo clinic. Precocious puberty. hetp://www.mayoclinic.org/
diseases-conditions/precocious-puberty/basics/definition/
con-20029745.

Kim EK, Sung WY, Song KS. Study on Chungye relevant
to menstration starting and pause compared by oriental
and western Medicine. J Korean med. 1996;17(2):48-57.
Ahn JE, Kang JS. Study on Tiangui - according to
successive physicians. J Oriental Physiol. 1999;14(2):
139-48.

Jeon MH, Park JS, Kim DC. A study on the cycle
of Tiangui and circadian-rhythms -by the relation of
bioclock theory and hormone. J East West Med.
2009;34(3):47-54.

Lee DW, Ku SG, Yang CH, Jang EY, Choi SH. Biology
of gonadotropin-releasing hormone, GnRH. J East West
Med. 2010;35(1):27-36.

Lee MJ, Chang GT, Han YJ. The study for precocious
puberty in recent journals of traditional Chinese
medicine. ] Korean Orient Pediatr. 2008;22(1):163-87.
Hong CH, Gho HR, Park GS. The secular trend of
menarchial age in Korea. ] Korean Pediatr Soc. 1993;
36:239-43.

Kim SH, Huh K, Won SH, Lee KW, Park MJ. A
significant increase in the incidence of central precocious
puberty among Korean girls from 2004 to 2010. Plos
One. 2015;10(11):e0141844.

Park MJ. Update in the etiology and treatment of sexual
precocity. Korean J Pediatr. 2006;49:718-25.

Lim JS, Lee HS, Kim EY, Yi KH, Hwang JS. Early

19.

20.

21.

22.

23.

24.

SAN=E S =W x5 =

ro
ofer
ol
1z
D
o

menarche increases the risk of type 2 diabetes in young
and middle-aged Korean women. Diabet Med.
2015;32:521-5.

Back TH, Lim NK, Kim M]J, Lee JW, Ryu SH, Chang
YS, Choi Y, Park HY. Age at menarche and its association
with dysglycemia in Korean middle-aged women.
Menopause. 2015;22:542-8.

Lakshman R, Forouhi NG, Sharp SJ, Luben R, Bingham
SA, Khaw KT, Wareham NJ, Ong KK. Early age at
menarche associated with cardiovascular disease and
mortality. J Clin Endocrinol Metab. 2009;94:4953-60.
Kotsopoulos J, Lubinski J, Lynch HT, Neuhausen SL,
Ghadirian P, Isaacs C, Weber B, Sing CK, Foulkes
WD, Baruch RG, Ainsworth P, Friedman E, Daly M,
Garber JE, Karlan B, Olopade OI, Tung N, Saal HM,
Eisen A, Osborne M, Olsson H, Gilchrist D, Sun P,
Narod SA. Age at menarche and the risk of breast cancer
in BRCAI and BRCA2 mutation cartiers. Cancer Causes
Control. 2005;16:667-74.

Collaborative Group on Hormonal Factors in Breast
Cancer. Menarche, menopause, and breast cancer risk:
individual participant meta-analysis, including 118 964
women with breast cancer from 117 epidemiological
studies. Lancet Oncol. 2012;13:1141-51.

Gong TT, Wang YL, Ma XX. Age at menarche and
endometrial cancer risk: a dose-response meta-analysis
of prospective studies. Sci Rep. 2015;5:14051.

Yoo JH. Effect of early menarche on physical and psycoso-
cial health problems in adolescent girls and adult women.
Korean J Pediatr. 2016;59(9):355-61.





