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1. A&

1.1 479 WA 2 Bey

HT A AAARCE vw A9 STk 3 ARl tiAEFT Y] i ES
20—25%% wAs| S7Fetal A W= BE 35%7HA Had wp gle

(Aguilar et al., 2015), -¢2lvebe] A9 Al ik T EC] 19984
24.9%14 20079 31.3%% w5 (Lim et al, 2011) 2007d-2010

do SUAGIFEAAE 24 A3 304 o] A9 A7) 28.8%7F WA

N
wm
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oo
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7 HEFo] A S YL (WHO, 2018), Il xE A dpasto] ALy
Al F 25.8%= A8 (Shin et al., 2017) o=H] ¥

ot (AH 2, 2018). ¥ Q91 v¥EYY T
20029 8,5819 €, 52569 el 2016\ 3% 1779 9, 2% 4349 ¢
o Zyte Ao WuHO|(FUALRITE, 2016) APzl vjet
oJgolgd Fool wep =ul g 9 AR
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= AnSo] »u¥E1 9t EAH(2018) ] wWEH £IAE A3 AMYES
Yz 4t 109 WY 114.67, 130.8Ho® 2017d thH] ojx}= 3.7

H(2.9%), FAE 25W2.2%)7F F/rge HIAd A3

46.7%, FA 42.7%F AA7E B Edvh HEI Ao tAtEFIL o R QIS

Aol Ad 9ol HART 3u o] Eom (Gami et al., 2007), thAk

SEao] e #74 F ool FAd A A ool nls] 1299 #F V)
Ho@rks Bark oh(Lim et al, 2010). 9% &

(2013) S A=S - AA FHE 18.8% = P9y $HELS 27 16.8%,

20.7%23 RuPo), o AT I o 8n] AEE B A3 zpolrt
WY Z2h oF 1.20, oF 13792 A437F gAY w3t (ot 5, 2012).
t5o] 9149 Fd7l= AA S His AAlY @ HEkE HAs el 1A

Ag mFo golste] A F ke AlZIZ (RN, 2010), 4041 o7 A<l
T 40-60A41 T 449 AT fFHEC] 7HE wow AAdFAT, F
Ze A E, AdE FHUAHEC] A7 HARY Fue A7 At B
@ vl 9tk (Lee et al., 2005).

QA3 o4 v e<lo] #e v A7 ddled 72 244, ¢
A g EZ2Ak B A, 107 T Aol FUel mE TR wste] o3k Zlo]
Atk ol& %7 (Kritz—silverstein, Barrett—Connor, Saquib, 2005;
Lakshman et al., 2009; Stockl et al.,, 2011; Glueck et al., 2013; &
4, 2016), =& 94 314 (Lao et al,, 2006; Akter et al, 2013), ¥
b 3l (Lee et al, 2018)« dAsS 8 S7keh @4 qllew B
< OAbES 4 AAg dE A4, 2011 %
2014; 743], 2014). =3 20-4941°l= o9 tASFT FEEC] B4
BT} 22k 504 o]l ojdo] HART Eoked 53], HA ol J4
3] S7FFATH(EAE, 2004; Kim et al., 2007; 9%, 2008; Cho et al.,

o,
oo

Pae)
T



2009; Park et al.,, 2010; Lim, et al., 2011; 344 2011; Sim et al,
2015; Shin et al., 2017). 3 Q1o

=
& A A NAERA Pael WE WP AW FHOE AT 2y ww

W R due Wsh (AR, 20007 A vk 58 Qalw
il

1Ao7 Fd7] olF Al Aollel #H Qvtm B auEwrl ti(Desoye et
al., 1987; Gunderson et al., 2004; Dahlgren, 2006; Mor, 2008).

T SRl EakAE S F7b oln] AlAIA QL dlge] =Sl
ot AAFHANL7]F-(OECD) 3]d=2] H A EARAH ] 304ME dolnl
Ad A FAAHo] 31442 OECD =7F & 192 wuy
vl 9ItH(OECD Family Database, 2017). $-#duete] Ha 3 AdA#HS
19979 26.941e14 20199 322412 F43] S7Hglom A Atn
o]} AR 7E 1999 6.7%°lA4 20199 33.3%% FEITHEAZH, 2019).

o QAo Qs A, dlob @ Aok Aol el ¥

R
o
AC)
L
i)
rlr

f S 1A

ol P2 = & Y= uYddroz JdAA nEdy T, AXEEE Z27]
kbl AT EF (HAZT 5, 2006), AAFT Ao 2AHETY 5, 2011;
Wang et al., 2017), ZAh ALA, dA8 18 2D I 59 7

(Jacquemyn et al., 2014) % t©] @2 AM}E (Montan, 2007; Balasch &
Gratacos, 2012; Page et al., 2013) 3 #+d=fo] Qlvk v A7 2l AHA
7h dAl 4k Aol 5520 Y caep|RTE gE Y 249 3
B A, AFAQ A -3 BYE T FEs] st Jald E4ko]

bttt e &del A 2tk (Hollander & Breen, 1990; 3138 &5, 2004; A
T 5, 2006; 4714 &, 2007; Carolan & Frankowska, 2011; #&2 %,



2013; Carolan, 2013).
Lhol7l Z2AF A A7 Al Q] thA Fofjel #ek AsY AFeM= =
Aol E=S4E 18 FHEC FHARXAFoR oy Ha(o]9H,

2018) &} A FAtA P o] 304 o]l 155°] 30W mIRt g 1m=ol HlEl

238 1zt HA o] 9 Huhi= R (Park, 2017), 3 FAtd=o] =
S4E BRuvto] 24 (Sim et al., 2015; We et al., 2016) 341 2514
e Fod dEAdo] ke AT (Lee et al, 2018), 1189 ZAatn A4
= g o fHEo] ZAsAY(Shin, 2016) d Fojote Fo3 A
ol fitheE B (Kim et al, 2014), o 24t 45 Q&Ed 3o

(Yarmolinsky et al., 2017)7} Itk A FAAH o] =
7} %43t (Patchen et al., 2017) #74 ¥ =& AL X+ 9 =
7F ol 8 FAMG =& A A #do] AIRE v EA4F A e #™
Atkt= B (We et al., 2016) 2 thekdich,

O% A A% A dASS FE ] B ek A3 AT EE 2006d

sto] wel #H73 & gAESE T o] FAasttE 23 (Cho et al, 2009;
TSz A ARE vE o7 A

EWAY I vpA 2ol dadtel we AR F gAEFE 49 F
ol
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stol 11y | Are =0l - (clustering) MES 43 o]F
1988 Gerald Reavan®] ‘Syndrome X HE¥ el&d A S5

ojg}a grg st A ZE Slth(Reaven, 1988).

ol A&l ®E UAtTI T A Xddke] digt theFst T)Eo] AAE =,
A AR A7) (World Health Organization; WHO), National Cholesterol
Education Program—Adult Treatment Pannel(NCEP—ATP)II, ©|= A
e dE2ld 3 (American Association of Clinical Endocrinologists,
AACE), =AId =" 9" (International Diabetes Federation; IDF) 5ol 4]
Z}7] = A A SFA T

WHO(1998)= Al2®d T, 5 93 ol 2 ded AL, s
ol & 17FA ol didetdA, €9k 140/90mmHg  ©)%, FAHA
150mg/dL. o] ¥+ HDL—-Z#2~EZEo] FA= 3b6mg/dL %2, oAk 39
mg/dL %3}, sEl-dgol=el B7F FA= 0.9 23, A= 0.85 23} Ex=
Ad™ A9 30kg/m' 23, wAILFRIE 20pg/min ©]%F HE= albumin

/creatinine ratio 30mg/g ©1%d & 271 & o sdate A AT



o7 ZAe3ttl(Alberti & Zimmet, 1998).
modified NCEP—ATP II1(2009) = 20019 HE=Z A|AE o]F 20044
T8 g4 7]F0o] =4 (Grundy et al., 2005) 5 1 2009d EX v|ul 7]F0]

o

e AR T, TS 150mg/dL ol B AR

il
40
12
(G
i
ofo
o

Alberti et al., 2009).

AACE(2002)+& &gt 130/85mm Hg ©|%, 3% &9 110-125mg/dL &

< 49 5 140mg/dL =3, AAZF A

= 26kg/m’ o] T =97 A 40inch %3, 93A} 35inch %3, &

AAL 150mg/dl o] =& P& 40mg/dl 7| RE, 93z} 50mg/dl "9 7]
TOo7 A4A Pt o3 HdstEE dhth(Miranda et al., 2005).

IDF (2006) g, SAAY, F5 ¥4, HDLEZIAHESY 7Es
Modified NCEP—ATP ¢} sAatA|Rt, 589 7]Fe vet 9 QlE ¥
EAL wdste] v 94 102em oA, 934 88cm o, FHS &4
94cm ©]%, 914 80cm ©J7, ofAloH (Y&, T )& B 90cm o, o
4 80cm °]4E 7w o® Agedsd 53] HRAvE dis$e I
A 71Fo® 238 tHIDF, 2006).

S$-glvete] 4§ NCEP-ATP I (2001) % Modified NCEP ATP-II
(2004) ¢} wigkulRtsts] (2005) 2] $h=rel EFu|nE 2w 715l WA 3

AN
gl 90cm o7, o34 85ecm olds T AHE M W

+ 75g glucose challenge 247+

rlr

L

30
SO

S|
&

S
ofo
ol

o

(Lee et al., 2007; Im et al., 2012).



= HRE I FTkel § 548 FUheke FAlvk IDF (2006) o
et A AA AT FHES A 7l 20-25%% FREM w59
3% 35%7kA Bad vl Qlth(Aguilar et al, 2015). §H9 AF AH:,
T, ojegtgole] 97 Q17 Ads o= sk A
TollM= IDF] sl st Aoz VEs A8Us w 47-714 EAe
41%}F o372 38%7F WAt 71l £ E S oW (Gao, 2008), Hepd
o A5 35-6541 A dAtTFE fEEC] 424%E HIHAH
(Schmitt et al., 2013). X HH 3| (F9I°1E, @nt, FFet2, vieQl, AR
tjotepnlol g oot ofujEE Agh oA High tiAlsSTe] R ES @A
21-37%, o1& 32-43%tt(Mabry et al, 2010). ¥ A¢
KOPS (Kyushu and Okinawa Population Study)® 30—-69A4 7]|& AA &
WEo] 19.8 (A 36.3 %, “1*F 9.8 %)etal Rkt (Unno et al.,
2012). = 30—744 AR1e AT FHEEC] FA 10%, A 18%
2 BHIHYH(Gu et al, 2005). T, vhete] ¢ 304 o] Al <l
T2 28.8%7F A FHAR] Ao ® ZAEQTH(EA AN, 2012).
YA FHES A= A wet S7EekA 9 (Samson & Garber,
2014), el we} T S Bl B2 5(2013)2 "ASSa A
= 9y FHEES 47 16.8%, 20.7%=ta B AL
Sy B 9gd AF ES B AS zolrp Fy zhz oF 1.24), oF

L37H| 2 A7 ARG Fdv(Hek &, 2012). B0l o449 Fd7]

WAEFT FYES 2 Tk QFvheh Thd A7 Aot B
=

gsts, o=, 244, &<

of 1A FHeke VIR (RN, 2010), 404 o 41 F 40-604 T
19 trsFT FEC] 7HE =or AARAS, FEUAHE, AdE

FHAHEo] AR AR =0T (Lee et al, 2005). FAde A5



20—49Al= g Kt FHEC] =1 A% FUFeHE 504 o] F= 23]
73} et al., 2011; Oh, 2011; Kim & Oh,
2012), o149 A 49M7HA = ARG fiEe] S enkstAl S
o 5041 (53] #4) olF w43 F7kste] dARY FH¥EC] =T (EY
2, 2004; Kim et al., 2007, ¥4%¥%, 2008; Cho et al., 2009; Park et
2] 2011; Sim et al.,, 2015; Shin et
al., 2017). v SRl 2+ #HF & WAvls APor g A4 &3 %
ANAEZA FHae] wE g AW FHOE QIF B4 nintolet= 1Hy &
(A, 2011) 9 oAEZAS 7Hasl H7 AT AAA} W B gt
o] WEH(FAAE, 2004)7F Atk #HA 9] o4 ¥4

& 2% Wslel #AHE o]& %7 (Kritz—silverstein, Barrett—Connor,

rir

rlr
g
o
o
b

o
)

d
2

1l

oE

al.,, 2010; Lim, et al.,, 2011; gt

o

o

Saquib, 2005; Lakshman et al., 2009; Stockl et al., 2011; Glueck et
al.,, 2013; 2874, 2016), =2 YAl 314 (Lao et al., 2006; Akter et al.,

2013), ¥ &4t 35 (Lee et al, 2018)7F YALS T ¥ E S7het &4
e 9% fas B A9, 2011

ANoH B Fie oA
A8, 20145 1A 3], 2014). 53], A4l
ArEZA wE3 3
Az F7h2 g BNk, b ol AAAET Sol AR FdY] olF
Al efel #dE vn HaE ¥ itk (Desoye et al, 1987;
Gunderson et al., 2004; Dahlgren, 2006; Mor, 2008).

gAtE S A AAH oz Fost Al Axdadst iy g 1l
AEE S B Qe Ao 4y A Qltk(somaa et al., 2001). thAlE
A7 AL e AS FAA 6k
dedd daow JFAZIAG LA, 2005; WF3] 5, 2007), 743}
Aol & vjA Add Ag 2 Adyolvk= A+ (Schrott et al,,

_’IO_



1997), Ad# A3 APdEIN APTES 2¥ F7HAITHE 87 A7 E AE
3 wEl B4 AxE At (Mottillo, 2010). 3] AL tAEFEoR
At el A o] FARTE 3u] o] Eow (Gami et al., 2007),
AS o] Sl w7 § ool WA w7 A el nls] 12d9 w3
717kl AFEE =7 S5 (Lim et al., 2010). E3 =A% A3 AL
B5o Wy Z4zF ol 109 MW 114.6%, 130.8W o ® 2017 v oA}
T 3.79(2.9%), FAE 259 2.2%) 7 S/ oH HIAY A AMYEL
A2} 46.7%, FA 42.7% = AA7F o =RTH(EAA, 2018).

olgigl A AFES AHIAAE I AAHE o] YASFT oY
o BElo] gk FoAS AJAMST

2L

d

=}

_’I’l_
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7y, 18 &

HT A AAA R o] daldt FA4k2 354 FRbolY 40T o] %=
HA = FAYgE dF350] &4 R uHET 9t (Santos, 2009; Muganyizi
Kidanto, 2009; Guo et al., 2014; Figuerédo, 2014; Sauer, 2015). %<
AFelM = oleh 22 AAel diall A AA A= HE F AAAE AA
A b A5 ng&AF Ul A AdolE 58] S niEe] v
H 13kt (Santos, 2009; Muganyizi & Kidanto, 2009; Guo et al., 2014;
Cohen, 2014; Sauer, 2015).

AP EARE AARZAZ] T (WHO) &k ARl 3k AR (The Council of the

ge A

International Federation of Obstetrics and Gynecologist) ®ll4] 35417}
of Al 9 A4S BeE gAstn i, thie] ATeME FdeA A
93t It (Wang, 2011; Ojule, Ibe & Fiebai 2011; Figuerédo et al.,
2014; Benli, 2015). B3 & dyelAds 18 gAS 409 o5z A
3l7]% $th(Usta & Nassar, 2008; Chan & Lao, 2008; Ngowa et al.,
2013; Klemetti et al., 2016). = AHF13} AEos didow & A+
M PP A7 7o = 354 ool Agettta Budhk (e F,
2013), Felvetell M= ZAE of o Adaglo]l EAA® o] v 354 o] u

aEdAleleta Folstar k(o] 44, 2014).
1% QAT F4ko] Al F Hohuh AR W EAF Aol mjX &= gl &
S AT7E AT WA aHJANS Ao w QlEf IR, Hjol 9 4l Afolo
o® FFE o

_’|2_



i
lo
[
4

o %= o]t Ao tial]l Rt 354 & 404 o] AR
7 FARS ALY "ot Al 9lo Ak s AR S WU =2
(Bobrowski et al., 1995), 53] UAA 1@ Gz, AAEHRE, Z7]F9
g, AgdE e WARIETE 1 dAleA

ATHEAAZ &, 2006). T3 17 AR A7 Qo] AAF EPof FA4ta)
#HA Qom (FEFY 5, 2011; Wang et al., 2017) o5 xFsto] A A
AN, G 1S 9 G TR Fovd ddde vk RaF
Yt (Jacquemyn et al., 2014). dol7} 1y <{JAlo] ZAE = A3l
(Usta & Nassar, 2008; Lisonkova et al., 2010) © &2 A&} ##
Qlth= ®a7F A3 (Montan, 2007; Balasch & Gratacéds, 2012; Page et
al., 2013), BA o] T7tdss BA AL kv A7 A3k
EAAUHE AR, 2016). 10719 F2 A7 HEREA BuAeAE Aksl 4
AP TF0] W AR T1Eel wlE Ak

ks
>,

¥ 9 FA) 9 e v Foruw 3y Ay EFAbe] sl A3z Bl
Zhs AelE Fow vty Wl 9tk (Pinheiro et al., 2019).
] A7 dAalg 24 A 5982 93 4| RuyE
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T vt H a3t} Hollander &

354 o]
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e

Breen(1990)

B

1994 o]

iy

<

2 344 o]ste

ro

Aol F7h B

, 2006).

2 %

o (2 A

él}l

ZhATha B
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oH
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Table 1. Existing research on the association between the maternal age at first childbirth and metabolic syndrome.
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: Women with childbirth experience in Korea

National Health and Nutrition Survey DB (2013—2018)

Ages at
First childbirth

o< 25
® 25-29
* 30—34
e > 35

Socio-demographic
factors

o Age

® Household income

Health behavior
factors

e Alcohol

e Smoking

Physical activity

Medical check—up

Nutrients

e Energy intake

Health status
factors

® Body mass index
e Stress

e Dyslipidemia

Reproductive
factors

e Breast feeding
e Number of
pregnancies

e Menopause

Dignosed Metabolic syndrome

(by NCEP—ATP III & IDF asian guide line)

Figure 1. Frame of this study.
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o] A= AWAYEKE (Korea Centers for Disease Control and
Prevention) ol &3t Algist= A67], A77] = AZAFZEA Korea
National Health and Nutrition Examination Survey (KNHANES),
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g8 31 3=  Modified The National Cholesterol Education
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A (Shin et al., 2017) 5 Farste]l AAF P, 571 A A 15FS &8

stod Hlw FAsSt o =A4F A" 25 Model 1)& 254 HRE
252941, "30-34A" , ‘354 o] o' nFERA Ius HE T
P TH(Shin et al., 2017). Model 2+ Model 1914 HAFSSF F-H 212 H]
Fol H& 204 m¥k A4S HER RSl (204 HRE
20—-24A4 ,  25-29A4" ,  ‘30-34A4" , 354 °]4 )<Figure 2>,
Model 32 204 wwt | ‘20—-24A4 , ‘25-29A4" , ‘304 ©]
2} (Shin et al, 2017) 2.2 STt Model 4% 429 ol wap 214
m|gl o '22-24A4 25-27A" , ‘28A ©]% |, Model 5= 5% Ol
ol 224 mRE 222341, 24-25A1" ,  26-27AH , ‘284

oA o7 FRE UASET A U S BskE 22-2447 AN

S WHeE BXstuA &9 th<Figure 2>.

Table 2. Criteria of metabolic syndrome

Measure Categorical cutpoints

> 130mmHg systolic blood pressure or
>

85mmHg diastolic blood pressure or
antihypertensive medication use

Elevated blood pressure

> 100 mg/dL or

Elevated fasting glucose On drug treatment for elevated glucose

(Using IDF’ s asian standard)
Elevated waist circumference > 90cm in men
> 80cm in women

> 150 mg/dL or

Elevated triglycerides On drug treatment for elevated triglycerides

< 40 mg/dL in men,
Reduced HDL—cholesterol < 50mg/dL in women or
On drug treatment for reduced HDL—-C
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Figure 2. Distribution of metabolic syndrome according to maternal age at first childbirth.
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Table 3. Definition of a independent variable

Classification Variable name Variable classification

<35=1, 35—44=2, 45-54=3,

Age (Years) 55-64=4, =65=5

Socio—demographic

factors Low=1, Middle—low=2

Middle—high=3, High=4

Household income

Never or less than 1 time
Frequency of per month=0
alcohol use 1-4 times per month=1
>4 times per week=2

Non—smoker=0

Health behavior Smoking status Ex—smoker=1

factors

Current smoker=2

Physical activity Yes=1, No=0

Medical check—up,

Yes=1, No=0
last 2—years

Daily macronutrients (10g)

. Accounted as continuous variable.
& total energy intake (Kcal)

Underweight or normal(<23)=1
Body mass index Pre—obesity (23—24) =2
Obesity (=25)=3
Health status

factors o . Low=0
Subjective stress perception

High=1
Dyslipidemia Yes=1, No=0
Breast feeding Yes=1, No=0
Reproductive factors Number of pregnancy 1, 2,3, 4, =5
Menopause (natural) Yes=1, No=0
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Table 4. General characteristics of the study population

Metabolic syndrome

Variables TOTAL Yes No P-
N % N % N %  value
Age at first childbirth (Years) <.0001
<25 5,624 177 2,280 40.5 3,344 595
25-29 5,298 425 1,281 242 4,017 75.8
30-34 1,541 12.4 238 154 1,303 84.6
> 35 362 2.9 68 18.8 294  81.2
Number of pregnancy <.0001
1 922 7.4 125 13.6 797 86.4
2 2,603 209 460 17.7 2,143 823
3 3,020 242 843 279 2,177 721
4 2,526 203 809 32.0 1,717  68.0
>5 3,754  30.1 1,630 434 2,124 56.6
Menopause (Natural) <.0001
Yes 5,439  43.6 2,304 424 3,135 57.6
No 7,386 593 1,563 21.2 5,823 78.8
Breast feeding <.0001
Yes 11,065  88.8 3,445 31.1 7,620  68.9
No 1,760  14.1 422 240 1,338 76.0
Age (Years) <.0001
<35 936 7.5 59 63 877 93.7
35-44 2,754 221 311 113 2,443  88.7
45-54 2,881  23.1 653 227 2,228 773
55-64 2,905 233 1,069 36.8 1,836 63.2
> 65 3,349 269 1,775 53.0 1,574 47.0
Household income <.0001
Low 2,609  20.9 1,249 479 1,360 52.1
Mid-low 3276 263 1,076  32.8 2,200 67.2
Mid-high 3,431 275 836 244 2,595 75.6
High 3,509 282 706  20.1 2,803 79.9
Body mass index <.0001
Underweight or normal 5,977  48.0 650 10.9 5,327  89.1
Pre-obesity 2913 234 973 334 1,940 66.6
Obesity 3,935  31.6 2,244 57.0 1,691 43.0
Physical activity 0130 "
Yes 6,529 524 1,904 29.2 4,625 70.8
No 6,296  50.5 1,963 31.2 4,333  68.8
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Metabolic syndrome

Variables TOTAL Yes No P-
N % N % N % value

Smoking status 0.160

Current-smoker 490 3.9 157 32.0 333 68.0

Ex-smoker 624 5.0 169 27.1 455 729

Non-smoker 11,711  94.0 3,541 302 8,170  69.8
Frequency of alcohol use <.0001

=4 times per week 1,367 11.0 412 30.1 955  69.9

1-4 times per month 3,500 28.1 825 23.6 2,675 76.4

Never or less than 1 time per month 7,958 63.9 2,630 33.0 5,328 67.0
Subjective stress perception 0.021°

High 3,227 259 921 28.5 2,306 71.5

Low 9,598 77.0 2,946 30.7 6,652  69.3
Medical check-up, last 2-years 0.163 T

Yes 8,859 71.1 2,705  30.5 6,154  69.5

No 3,966  31.8 1,162 293 2,804 70.7
Dyslipidemia <.0001

Yes 2,564  20.6 1,593 62.1 971 379

No 10,261  82.3 2,274 222 7,987 77.8
Year <.0001

2013 2,170 174 563 259 1,607 74.1

2014 1,971 158 508 25.8 1,463 742

2015 1,964 158 636 32.38 1,328 67.6

2016 2,213 178 741 335 1,472 66.5

2017 2,248  18.0 688 30.6 1,560 69.4

2018 2,259  18.1 731 32.36 1,528 67.6
Carbohydrate intake per day (10 g) * 27588 113 27571 =+£11.7 27596 =11.2 <0001
Protein intake per day (10 g) 59 +3.0 54 +2.8 6.0 +3.1 <.0001
Fat intake (10 g) * 3.5 £2.7 29 24 3.8 £2.7 <.0001
Caloric intake (Kcal) * 1685.7 +679.0 1612.7 +667.5 17172 +681.6 <.0001

T Results from Fisher exact test

*Mean and Standard deviation (SD) of the continuous independent variables in this study
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Table 5. The association between maternal age at first childbirth and metabolic syndrome,
adjusting for covariates

Metabolic syndrome

Variables
adj.OR 95% CI
Age at first childbirth (Years), P-for-trend: 0.037
<25 0.94 066 -  133)
25-29 0.78 (0.56 - 1.09)
30-34 0.79 (0.55 - 1.14)
235 1.00
Age (Years)
<35 1.00
35-44 1.74 125 - 243)
45-54 2.84 (2.03 - 3.96)
55-64 3.92 270 - 5.69)
=65 6.30 (4.26 - 9.33)
Number of pregnancy
1 1.00
2 1.02 (0.76 - 1.36)
3 1.17 (0.88 - 1.54)
4 1.12 0.84 - 1.49)
=5 1.14 (0.86 - 1.52)
Menopause (Natural)
Yes 0.97 (0.82 - 1.15)
No 1.00
Breast feeding
Yes 0.89 (0.76 - 1.05)
No 1.00
Household income
Low 1.36 (1.14 1.63)
Mid-low 1.15 0.98 1.35)
Mid-high 1.12 (0.96 1.31)
High 1.00
Body mass index
Underweight or normal 1.00
Pre-obesity 3.73 3.23 - 4.30)
Obesity 11.17 981 - 12.73)
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Metabolic syndrome

Variables
adj.OR 95% CI
Physical activity
Yes 1.05 094 - 117
No 1.00
Smoking status
Current-smoker 1.33 (1.02 - 1.74)
Ex-smoker 1.16 (0.88 - 1.52)
Non-smoker 1.00
Frequency of alcohol use
=4 times per week 1.63 (1.33 - 1.99)
1-4 times per month 1.02 (0.89 - 1.16)
Never or less than 1 time per month 1.00
Subjective stress perception
High 0.88 077 - 1.002)
Low 1.00
Medical check-up, last 2-years
Yes 0.85 (0.76 - 0.96)
No 1.00
Dyslipidemia
Yes 3.97 (349 - 452)
No 1.00
Year
2013 1.00
2014 1.01 (0.82 - 1.26)
2015 1.28 (1.02 - 1.60)
2016 1.41 (.13 - 1.76)
2017 1.06 (0.85 - 1.32)
2018 1.36 (1.08 - 1.70)
Carbohydrate intake per day (10 g) l 0.98 (0.96 - 0.997)
Protein intake per day (10 g) ' 0.97 094 - 10.11)
Fat intake (10 g) © 0.91 0.8 - 096)
Caloric intake (Kcal) © 1.07 1.o1r - 1.13)

adj.OR adjusted odds ratio, CI confidence interval

T Accounted as continuous variable.
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Table 6. Comparing different categorization of maternal age at first childbirth and its association

Total Metabolic syndrome

Models (N=12,825) (N=‘;f;67) Adj.OR 95% CI
Model 1

Age at ﬁrst childbirth (Years), P-for-trend: 0.037
<25 2,280 0.94 (0.66 - 1.33)
25-29 1,281 0.78 (0.56 - 1.09)
30-34 238 0.79 (0.55 - 1.14)
> 35 68 1.00 [Reference]
Model 2

Age at first childbirth (Years), P-for-trend: 0.071
<20 325 0.85 (0.56 - 1.28)
20-24 1,955 0.95 (0.67 - 1.34)
25-29 1,281 0.78 (0.55 - 1.10)
30-34 238 0.79 (0.55 - 1.14)
> 35 68 1.00 [Reference]
Model 3

Age at first childbirth (Years), P-for-trend: 0.038
<20 325 1.03 (0.77 - 1.38)
20-24 1,955 1.15 (0.93 - 1.41)
25-29 1,281 0.94 (0.78 - 1.14)
=30 306 1.00 [Reference]
Model 4

Age at first childbirth (Years), P-for-trend: 0.072
Quartile 1: <22 949 1.09 (0.90 - 1.31)
Quartile 2: 22-24 1,331 1.27 (1.07 - 1.49)
Quartile 3: 25-27 962 1.02 (0.87 - 1.19)
Quartile 4: = 28 625 1.00 [Reference]
Model 5

Age at first childbirth (Years), P-for-trend: 0.0501
Quartile 1: <22 949 1.09 (0.90 - 1.31)
Quartile 2: 22-23 872 1.28 (1.07 - 1.53)
Quartile 3: 24-25 862 1.15 (0.97 - 1.36)
Quartile 4: 26-27 559 0.99 (0.83 - 1.18)
Quartile 5: = 28 625 1.00 [Reference]

Abbreviations: Adj.OR, adjusted odds ratio, CI, confidence interval

All models were adjusted for menopause, menopause age, breast feeding, age, household income, BMI, physical
activity, smoking status, frequency of alcohol use, dyslipidemia, number of pregnancies, stress perception, daily
macronutrients(carbohydrate, protein, fat) and energy intake.

with metabolic syndrome
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Metabolic syndrome
adj.OR 95% CI

Variables

Central obesity, P-for-trend: 0.84

[}
<25 —-E— 0.90  (0.65 - 1.24)
25-29 —_—— 0.81  (0.59 - 1.11)
30-34 —.'i_ 0.94 (0.67 - 1.32)
> 35 * 1.00 [Reference]
Hypertriglyceridemia, P-for-trend: 0.005 E
<25 —I._ 1.04 (0.75 - 1.44)
25-29 —_——— 0.88  (0.64 - 1.21)
30-34 —l—i— 0.79  (0.56 - L.11)
> 35 * 1.00 [Reference]
Low HDL-cholesterol, P-for-trend: 0.001 i
<25 ——! 0.75  (0.06 - 0.98)
25-29 i 0.87  (0.56 - 1.14)
30-34 —.-E— 0.88 (0.66 - 1.18)
> 35 L] 1.00 [Reference]
HTN, P-for-trend: <0.0001 i
<25 ; = 132 (0.71 - 1.91)
25-29 —_— 1.06  (0.74 - 1.53)
30-34 —.'i_ 0.90 (0.60 - 1.35)
> 35 * 1.00 [Reference]
IFG, P-for-trend: 0.036 i
<25 —:—._ 1.16 (0.86 - 1.58)
25-29 —— 103 (0.77 - 1.39)
30-34 —:!— 1.028 (075 - 1.42)
> 35 T 1.00 [Reference]
0.60 1.10 1.60

>

Abbreviations: TG, triglycerides, HDL-C, high density lipoprotein cholesterol, BP, blood pressure, FPG, fasting plasma glucose, adj.OR adjusted odds
ratio, CI confidence interval

Figure 3. The results of subgroup analysis based on each determinant criteria of metabolic
syndrome according to maternal age at first childbirth.
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Table 7. The results of subgroup analysis for the association between maternal age at first childbirth and metabolic syndrome stratified by menopause
status, body mass index, number of pregnancies, house income, medical chck—up, smoking status and frequency of alcohol use

Metabolic syndrome

Variables Age at first childbirth: Age at first childbirth: Age at first childbirth: Age at first childbirth:
<25 25-29 30-34 >35
adj.OR 95% CI adj.OR 95% CI adj.OR 95% CI OR
Age (years)
<35 - - - -
35-44 1.26 (0.65 - 2.45) 0.79 (0.44 - 1.44) 0.59 (0.31 - 1.10) 1.00 [Reference]
45-54 1.16 (0.58 - 2.30) 0.89 0.45 - 1.75) 1.03  (0.50 - 2.11) 1.00 [Reference]
55-64 0.59 (0.27 - 1.28) 0.53 (0.25 - 1.15) 0.75 (0.31 - 1.82) 1.00 [Reference]
= 65 0.77 (0.27 - 2.18) 0.69 (0.25 - 1.94) 0.55 (0.83 - 1.63) 1.00 [Reference]
Menopause (Natural)
Yes 1.01 (0.65 - 1.56) 0.80 (0.53 - 1.22) 0.77 (0.49 - 1.21) 1.00 [Reference]
No 0.88 (0.48 - 1.62) 0.75 (0.41 - 1.38) 0.88 (0.44 - 1.38) 1.00 [Reference]
Number of pregnancy
1 0.53 (0.19 - 1.46) 0.44 (0.19 - 1.03) 0.52  (0.22 - 1.20) 1.00 [Reference]
2 1.06 (0.52 - 2.19) 0.88 0.45 - 1.71) 0.87 (0.42 - 1.81) 1.00 [Reference]
3 1.03 0.48 - 2.21) 0.76 (0.36 - 1.60) 0.80 (0.36 - 1.75) 1.00 [Reference]
4 0.78 (0.29 - 2.05) 0.61 (0.23 - 1.59) 0.73 0.25 - 2.12) 1.00 [Reference]
=5 8.98 (2.41 - 33.39) 8.64 (2.32 - 32.19) 8.34 (2.07 - 33.63) 1.00 [Reference]
House income
Low 1.02 (0.43 - 2.42) 0.76 (0.33 - 1.77) 0.58 (0.23 - 1.47) 1.00 [Reference]
Mid-low 0.55 (0.29 - 1.05) 0.55 (0.29 - 1.03) 0.54 (0.28 - 1.06) 1.00 [Reference]
Mid-high 1.42 (0.68 - 2.97) 1.18 (0.58 - 2.41) 1.13 (0.51 - 2.51) 1.00 [Reference]
High 0.94 (0.48 - 1.82) 0.75 (0.39 - 1.43) 1.04 (0.53 - 2.04) 1.00 [Reference]
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Metabolic syndrome

Variables Age at first childbirth: Age at first childbirth: Age at first childbirth: Age at first childbirth:
<25 25-29 30-34 =35
adj.OR 95% CI adj.OR 95% CI adj.OR 95% CI OR
Body mass index
Underweight or normal 1.18 (0.56 - 2.50) 1.04 (0.50 - 2.16) 1.03  (0.45 - 2.37) 1.00 [Reference]
Pre-obesity 0.83 (0.39 - 1.79) 0.58 0.27 - 1.22) 0.47  (0.21 - 1.03) 1.00 [Reference]
Obesity 0.84 (0.51 - 1.41) 0.77 (0.46 - 1.28) 0.85  (0.49 - 1.46) 1.00 [Reference]
Medical check-up, last 2-years
Yes 0.84 (055 - 1.27) 0.69 (0.46 - 1.04) 0.64 (0.41 - 0.99) 1.00 [Reference]
No 130  (0.67 - 2.53) 1.08 (0.56 - 2.10) 132 (0.65 - 2.69) 1.00 [Reference]
Smoking status
Current 1.33 (039 - 4.51) 1.63 (0.48 - 5.48) 247  (0.60 - 10.16) 1.00 [Reference]
Past 0.89 (027 - 2.87) 0.97 (0.33 - 2.80) 0.98 (0.32 - 3.06) 1.00 [Reference]
Never 0.88 (0.60 - 1.28) 0.71 (0.49 - 1.03) 0.69 (0.46 - 1.03) 1.00 [Reference]
Frequency of alcohol use
=4 times per week 1.25 (037 - 4.19) 0.70 (0.21 - 2.32) 1.49 (043 - 5.17) 1.00 [Reference]
1-4 times per month 1.00 (0.52 - 1.92) 0.84 (044 - 1.57) 0.91 (0.47 - 1.78) 1.00 [Reference]
Never or less than 1 time per month 0.89 (0.58 - 1.36) 0.79 (0.53 - 1.19) 0.61 (0.39 - 0.96) 1.00 [Reference]

adj.OR adjusted odds ratio, CI confidence interval

Adjusted for menopause, menopause age, breast feeding, age, number of pregnancies, household income, BMI, physical activity, smoking status, frequency of alcohol use,
subjective stress perception, medical check-up, dyslipidemia, daily macronutrients(carbohydrate, protein, fat) and energy intake.
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PHEAQ "ol FA FA ABATEZ(Cho et al, 2009; Sim et al,
AEE, ZE Aol 83 AT
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ABSTRACT

Association between maternal age at first childbirth and the

risk of metabolic syndrome

: Using the 6, 7th Korean National Health and Nutrition Examination

Survey data from 2013 through 2018

EUN-KYOUNG KIM
Dept. of Health Policy Management
Graduate School of Public Health

Yonsei University

(Directed by Professor Sung—In JANG, M.D., Ph.D.)

Background: With the increase of the prevalence of adult metabolic
syndrome worldwide recently, various studies have been published on
women—related factors that are vulnerable to metabolic syndrome. However,
there is still a lack of research on the maternal age at childbirth and
metabolic syndrome. Therefore, the purpose of this study is to analyze the
association between the prevalence of metabolic syndrome and maternal age
at first childbirth, and to analyze the difference of prevalence according to
demographic—sociological factors, health behavior factor, health status

factors, and reproductive factors.

Methods: Data were obtained from The National Health and Nutrition
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Survey data from 2013 to 2018. Subjects of this study is women with
childbirth experience, except for men, those without childbirth experience,
pregnant women, non—executors of fasting, those diagnosed myocardial
infarction or angina, those diagnosed stroke and those with non—response.
Metabolic syndrome and detailed diseases (hypertension, impared fasting
glucose, central obesity, hypertriglyceridemia, and low—HDL cholesterol)
were defined according to modified NCEP—ATP III (2009) and IDF (2009)
Asian waist circumference standards. Maternal age at first childbirth was
categorized into those under 25, 25—29 and 30—34 and over 35. Chi—square
test and student’ s t—test were conducted to analyze the differences in
prevalence of metabolic syndrome according to the general characteristics of
the study subjects. Multivariable logistic regression analysis was conducted
to analyze the association and trend between the maternal age at first
childbirth and metabolic syndrome. The results were shown with Odds ratio
and 95% confidence interval and P—for—trend values. Subgroup analysis was
conducted to analyze the prevalence of metabolic syndrome according to the
maternal age at first childbirth by demographic—sociological factors, health
behavior factors, health status factors and reproductive factors. All statistical

analyses were tested at a significant level of 5% using SAS version 9.4.

Results: When other variables were controlled, there was a trend in which
the prevalence of metabolic syndrome was increased in group under 25 and
over 35 of maternal age at first childbirth compared to those aged 25—34,
especially significant in those aged 22—24. Among the detailed diseases,
low—HDL cholesterol was significantly lower in the group with the maternal
age at first childbirth of less than 25 years old than in the group with the

maternal age at first childbirth of 35 years or older, and there was a trend
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in which the prevalence increased as the maternal age at first childbirth
increased. In the prevalence of hyperlipidemia, there was a trend in which
groups with the maternal age at first childbirth under 25 and over 35 was
increased compared to those with the maternal age at first childbirth
between 25—34, and in the prevalence of hypertension and impaired fasting
glucose, there was a trend in which the prevalence decreased as the
maternal age at first childbirth increased. Besides, high household income,
frequent medical check—ups, high carbohydrates and high—fat intake were
associated with reduced metabolic syndrome prevalence. On the other hand,
higher prevalence was shown among old age, obesity, smoking, frequent
drinking, dyslipidemia and high daily energy intake. In subgroup analysis,
there was a significant difference in association between maternal age at
first birth child and metabolic syndrome prevalence. There was negative
associations in groups with more than 5 pregnancy experiences, and there
was positive associations in groups that have no drinking experience in

lifetime or past 1 year and drinking less than once a month.

Conclusion: There is a vulnerability of metabolic syndrome in a group
whose maternal age at first childbirth is less than 25 years old or older than
35, so support for health care for those of that age group is needed, and

hope that it will help set future health policy directions.

Key words: Metabolic Syndrome, Maternal Age at Childbirth, Women,

National Health and Nutrition Survey
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