Check for
updates

O¢ ™O AR A2 A247 A|3E(20209 7€)
J Korean Soc Matern Child Health 2020;24 (3):154-161

DOI: https://doi.org/10.21896/jksmch.2020.24.3.154

pISSN 1226—4652 + eISSN 2384—440X

&=t 7197] oA ol N Zfrfrol AT 2 tiA S 3T 240t
FAA o] that A7 2010-2016 T 27 Y2 A =

2gix]" -

b3

N
o]
ot

AR AT Ly ¢ ek 23, 2 RO S AP B 08 A Aok A 3}

The Study of Relationship between Breastfeeding and Metabolic Syndrome
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(ABSTRACT)

Purpose: Here we aimed to examine the association of breastfeeding (BF) with the metabolic syndrome
(Mets) and its components among premenopausal parous Korean women.

Methods: We conducted a cross—sectional study on 7,116 Korean women by using nationally representa-
tive data from the Korea National Health and Nutrition Examination Survey, between 2010 and 2016.
Multivariate logistic regression analysis was performed for examining the association of BF with Mets and
its components.

Results: A total 7,116 women were selected for this study. Mets was present in 12.9% of the study parti-
cipants. The prevalence of Mets in the BF group (12.38%) was lower than that of the non—BF group (14.69
%) (p<0.05). The prevalence of hypertension and hypertriglyceridemia was significantly higher in the
non—BF group compared to that of the BF group. For each of Mets components, the total cholestrol level
and systolic blood pressure were significantly higher in the non—BF group, compared to those of the BF
group (p<0.05). The BF group was associated with a decreased risk of Mets (odds ratio [OR], 0.82; 95%
confidence interval [CI], 0.68-0.99). and lower risks of hypo—high—density lipoprotein—cholesterolemia
(OR, 0.78; 95% CI, 0.62-0.68), compared to those of the non—BF group.

Conclusion: BF is an important factor in reducing the risks of Mets. These results provide fundamental
evidence for the establishment of policies for promoting BF.
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QAS TS AAYS7E A9 A, 4 A
A, w2 T EFY AHE 5714 5 37HA
QoA FAlo WA s Ao ® Fiuy 1P HES,
ALAA W QAT S AEE A B s
S7HA 71 AbEE STkl SR o] 2
t}(Isomaa et al., 2001). A 2 Ad
FHES A AAH &2 F7hskal ek (Borch—Johnsen,
2007). AT FHES A A A A9 ne} vt
FSFAIRE, 8] = 7bell A= ok 26% FEE FA sk 3
t}(Ranasinghe et al., 2017). &=l A thASES 9] -5
B2 oF 24.2% (FA} 24.6%, 1A 23.8%) 2 FF E ek (Li
etal, 2018). %= A eM = 33.5% (A 24.9%,
A+ 42.3%) (Prasad et al., 2012), 3=l A= 26.9% (&
2} 30.0%, 91AF 24.6%) (Kim & Han, 2018) 9] &=
T8k et

AA B 7] -8} 1] =5 20} 3} 8} 8] of A
= dgste] 6708 Ft

O

on Breastfeeding, 2012; World Healt
2001). BAro A 2 LA Qo Baarie 28
713k, 18, AIAME A, ot EAAL ot AHE 2
A PRk Zxotoll A Fol o, el A A S (oI 9] e, A,
S, vk, S, nEeh Aol S A
U} (Kramer & Kakuma, 2012; Victora et al., 2016). &
Rt BAlC v A= A o2 ek dad
I, 29 g A8 A4 S Aol Bt Bavt 9l
T} (Chowdhury et al., 2015; Section on breastfeeding,
2012; Victora et al., 2016). Zely, 2577 A
ol v Gl el M= EEeiA dEA A &F
th olell HlAG G F XA AR E o] &38to] 7HA Y] 94
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ol 7,409 & tIF O SFGIth o] Fell A EAgf A
7Fole 39, el dist A5 7t gl 29072 Al

L AR Al B i F 7,116

_,d
° =

o
_°|L
£
)
o

X
M
BN

>~
=
el

- ’
¥ ok %A} &5 0] #] (http://knhanes.cdc.go.kr/knhanes)

ol A Al Fekeh “o & o]} R HFRE G Aol AUH
U7k s AEA 2] o ol whet B R
& WHEQITh 1 Bl (o], AFA o, -2}
T35, A AA (25 £, 18 55, A 45, A
FRHAETIYS ES o &5, FA, &) JELE XF
st 4 gho] Z ek HlolE = AEAE AMESte] 5
HHAT AF A9 A9} FEOE, AFFES LF
Aol wek 99 ola}, 10l 124, 139 o] o= 1
THROM, 25 FEL AUGSRANA BFH 4 £
(103, 20 T3S, 30 3 =5, 40 59) & 014313
ok T H A S5 AA] RN dFAe) 3Y o)A 13
203 o4 A e A9-E St FAL AA AR YR F
o, BA Fd, vFdoz pglon, &5 A= dA
=7, AA SF TR UrdleoH, 4 a7 e (31
A Et 7R e 18] o] vhil B9) & 7]F o2 skqlh.

2) AAAZ, dg 9 9 A4 U

AL2AL TS At dtsu 2EsE e
7 =4t} 71 A4 A (SECA225, SECA, Hamburg,

Germany) = 0]€3}0] 0.1 cm 7t 0.8 %39 on A
T2 A8 g HA o7 FAEA7 T JH B F yA
g %A (GL-6000—-20, G—tech, Uijeongbu, Korea) &

0.1kg 2t o ® SA&AH AdFATE 574 (kg) =
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7 (m) ] AT Uhie ghkg/m?) 02 Sk, 52l 24
= AT 2 U A A A Sl A v

2 She W ABEA 4T T AYE EA50] 281

l

Unit 33(0850), W.A. Baum Co., Inc., Copiague, NY,
USA) &t a7 & el 2 532 kg AlThs 71 §
33] St S A9 Ht ks AHEsklt

AL HAa 8AIH12A2 A4 358 F HAAlggle
m, A F SA] A4 Helete] B Ayl a9 o
o Mgl Sl TENEVIRLR &1L HE 5 24
Al ZF o] o] #A 3}tk Hitachi Automatic Analyzer
7600—-210 (Hitachi, Tokyo, Japan) & A&-3to] 53
Z (fasting blood glucose), %74 A ¥ (triglycerides), &
Y A8 = (total cholesterol), Y% Z# ~HE (low—
density lipoprotein cholesterol), 74 &= Z#| A~ H = (high—

density lipoprotein cholesterol) & =7 &9t}

3) AtTS A 7]

2009% the International Diabetes Federation and
the American Heart Association/National Heart, Lung,
and Blood institutedl 4] 2 &t A 7] &S 2 g3t
(Alberti et al., 2009). J-5- H]¥Fe] ek 7] &2 o ghn] vt
g3 ol A A AIEE 7] Ee ﬂ%ﬁ}oﬂ\?}(Lee et al., 2007). t}
& 57HA 7% T 37HA oS M A dAE SR
Attt (1) sl (o2h), 285 cm; (2) FHAE,
2150 mg/dL B o} A HE T oFE 58 (3) 1Y

A AHE, <50 mg/dL (A} = o] XA 85 oF

e lﬂ
e iz

[e)
& (4) L (FF71/01¢7] €<, >130/85 mmHg
LSt 55 (5) 358, 2100 mg/dL = 89
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39Tt Model [ Yol & B3t
[ &5, 35 &, 7FA9s
Model ITell 73] 4ok 58, £,
4 olgan 4o4€ 2l F
9} 95% A # 7k (confidence interval [CI])& A 8FS
ot A5 42 PASW Statistics ver. 21.0 (SPSS Inc.,
Chicago, IL, USA) ZZ I & AHE3Il T, A #4&
IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk, NY,
USA) & o] &3t 9] 7% p<0.052.2 EAH =
ZFo 7k gl A o7 el

I-EI

; Model II+= Model

2 o

ZA A E S 548 Table 13 2tk i)
7,116%gF oA 30t v]gko] @okow 1704 o] 1
T 79.4% (5,651%9) vk BT Bt &
& 164570 Lol Atk A 5, A5 FF, 1S T F
o] BAIAS® o8kt (p<0.05).

ZA AL A ] AT ES 12.9% %5 8.1,

BEHFHl) AT A ES 12.38% % W EH5H
T (14.69%) Bt} Wkth(p<0.05). Al 33 L4 5
N DG (BGFRT 16.76%, Bl B4 21.38%),
AFAA (LRt 14.9%, W 2t 17.91%) 9
FHEO] ARl A Wokth(p<0.05). B4 vuk &
WES Efafraol #okou §94d0] gloith w53
o)Ak, 1A= F e AEE o)A}, AW FA S 25 kg/m”
O A= HI B HF ] &0l %o #2940] 4
At} (Table 2).

O 712 A 33 @49 B 5 BaFaTol
1.0670 %, v 2,579 1.1570 5.tk 891tk (p<0.05)

(Table 3).

BEHafrat  ESSfarel digte] A 3%
AE AgeATh B A e 38 2] (95%
CD+= 0.82 (0.68-0.99) 3127, Model I (A% B.4) A
+0.82 (0.67-0.99) & thAS -] =7} Skt (p<
0.05). Model II, Model IIT°| A =
S}A] okt tH(Table 4).
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Table 1, Characteristics of participants
Variable Non—BF (n=1,465) BF (n=5,651) p—value

Age (yr) (n=7,116) 0.327

<30 77.15 (74.56-79.54) 78.88 (77.62-80.09)

30-39 22.60 (20.21-25.18) 20.78 (19.57-22.04)

>40 0.25 (0-0.65) 0.34 (0.20-0.56)

Height (cm) (n=7,115) 158.76£0.18 159.46£0.08 <0.001
Weight (kg) (n=7,113) 58.52+0.32 58.64%0.14 0.744
Marital state (n=7,116) <0.001

Single
Married
Divorced or separated
Age at menarche (yr) (n=7,100)
No. of children (n=7,116)
No. breastfed children (n=5,649)
BF duration (mo) (n=5,648)
House income (n=7,083)
1 (low)
2 (middle low)
3 (middle high)
4 (high)
Education level (n=7,112)
<9 yr
10-12 yr
>13 yr
Occupation (n=7,114)
No
Yes
Residence area (n=7,116)
Urban
Rural
OCs use (n=7,116)
Regular exercise (n=7,113)
Drinking status (n=7,085)
Past
Yes
Smoking status (n=7,106)
Past
Yes

0.49 (0.22-1.11)
91.95 (90.11-93.46)
7.56 (6.09-9.35)
13.85%0.05
1.35+0.03

8.19 (6.61-10.11)
26.49 (23.75-29.43)
31.08 (28.32-33.98)
34.23 (31.43-37.14)

9.12 (7.47-11.09)
53.12 (50.02-56.20)
37.76 (34.79-40.81)

44.12 (41.28-47.00)
55.88 (53.00-58.72)

84.45 (81.18-87.25)
15.55 (12.75-18.82)
11.38 (9.54-13.52)

20.57 (18.29-23.06)

26.77 (24.22-29.49)
50.19 (47.10-53.29)

6.40 (5.06-8.07)
7.70 (6.22-9.48)

0.00 (0.00-0.02)
94.21 (93.45-94.89)
5.72 (5.04-6.48)

13.74£0.03 0.053
1.52+0.01 <0.001
1.80+0.01

16.45%0.24

0.045

6.81 (6.01-7.70)
28.13 (26.59-29.72)
34.07 (32.54-35.63)
30.99 (29.31-32.73)

<0.001
10.54 (9.59-11.57)
45.14 (43.48-46.81)
44.32 (42.62-46.04)
0.305
45.81 (44.28-47.35)
54.19 (52.65-55.72)
0.729
84.86 (82.52-86.95)
15.14 (13.05-17.48)
11.10 (10.16-12.12) 0.802
21.95 (20.66-23.30) 0.310
0.722
25.93 (24.60-27.31)
49.97 (48.45-51.50)
0.016

7.23 (6.46-8.08)
5.43 (4.73-6.22)

Values are presented as estimate (95% confidence interval).

BF, breastfeeding: OCs, oral contraceptives.

H] 2 fr et o A& a3l ek (Table 5). <7
TEUAHEO) TS AH =T 28 W
78; 95% CI, 0.62-0.98) th&= Ul 714 Q4%

E7F kot froshA] ¢katrh. Model [olA = W

EFUAE = e A =T o skA Sk THOR,

T
t}OR, 0.
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Table 2, Prevalence of metabolic syndrome in non-BF and BF groups

Variable Non—BF (n=1,465) BF (n=5,651) p—value
Mets (n=7,116) 14.69 (12.70-16.93) 12.38 (11.43-13.41) 0.045
WC (85 cm) (n=7,116) 17.55 (15.31-20.03) 17.74 (16.53-19.03) 0.885
FBS (2100 mg/dL) or drug treatment for elevated glucose (n=7,116) 17.69 (15.53-20.08) 17.62 (16.49-18.81) 0.956
HBP (>130/85 mmHg) or antihypertensive drug treatment (n=7,116) 21.38 (18.99-23.98) 16.76 (15.60-17.99) <0.001
TG 150 mg/dL) or drug treatment for elevated TG (n=7,116) 17.91 (15.73-20.31) 14.90 (13.80-16.07) 0.019
HDL (<50 mg/dL) or drug treatment for reduced HDL (n=7,116) 40.17 (37.27-43.13) 39.31 (37.78-40.86) 0.612
BMI (>25 kg/m?) (n=7,113) 24.68 (22.17-27.36) 24.64 (23.30-26.03) 0.981

Values are presented as estimate (95% confidence interval).

BF, breastfeeding; Mets, metabolic syndrome; WC, waist circumference; FBS, fasting blood sugar; HBP, high blood pressure; TG, trigly-

ceride; HDL, high—density lipoprotein; BMI, body mass index.

Table 3, Values of mean and standard error of Mets components

Non—BF BF p—

Table 5, OR and 95% CI of Mets components according to BF
pattern

Variable (1=1465)  (n=5,651)  value
No. of Mets components 1.15£0.04 1.06+£0.02 0.044
WC (cm) 77.02£0.31 76.96%£0.16 0.873
FBS (mg/dL) 94.77£0.68  93.68%£27.30 0.135

Total cholesterol (mg/dL) 186.83+0.99 184.43+0.53 0.032
Triglyceride (mg/dL) 107.55x£2.39 101.82+1.59 0.050
HDL—cholesterol (mg/dL) 54.10+0.35 54.30+0.18 0.622
LDL—cholesterol (mg/dL) 112.50+£1.76 111.30£0.89 0.542
SBP (mmHg) 112.23£0.48 110.72+0.24 0.004
DBP (mmllg) 73.58x£0.33 72.97£0.17 0.102

Values are presented as mean®standard error.

Mets, metabolic syndrome; BF, breastfeeding; WC, waist circum-
ference; FBS, fasting blood sugar; HDL —cholesterol, high—
density lipoprotein—cholesterol; LDL—cholesterol, low—density
lipoprotein cholesterol; SBP, systolic blood pressure; DBP, dia-
stolic blood pressure.

Table 4, Logistic regression model of BF for Mets

Variable Non—BF BF, OR (95% CI) p—value
Crude Reference 0.82 (0.68-0.99) 0.045
Model Reference 0.82 (0.67-0.99) 0.038
Model I Reference 0.83 (0.69-1.01) 0.069
Model Il Reference 0.83 (0.68-1.01) 0.063

BF, breastfeeding; Mets, metabolic syndrome; OR, odds ratio; CI,
confidence interval.

Model I, adjusted for age: Model II, adjusted for age, income,
education, and residence area; Model III, adjusted for age,
income, education, residence area, use of oral contraceptives,
exercise, drinking, and smoking.
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Variable Non-BF BFOR (95%CD ©
value

Crude

WC (>85 cm) Reference 0.80 (0.58-1.12) 0.195

High FBS (>100 mg/dL.)  Reference 0.94 (0.70-1.26) 0.693
High BP (>130/85 mmHg) Reference 0.98 (0.72-1.33) 0.897
Low HDL (<50 mg/dL) Reference 0.89 (0.65-1.23) 0.475
High TG (2150 mg/dL) Reference 0.78 (0.62-0.98) 0.035
Model I
WC (=85 cm) Reference 0.79 (0.57-1.10) 0.165
High FBS (>100 mg/dL)  Reference 0.94 (0.70-1.26) 0.679
High BP (>130/85 mmHg) Reference 0.97 (0.71-1.32) 0.841
Low HDL (<50 mg/dL) Reference 0.86 (0.62-1.19) 0.354
High TG (150 mg/dL) Reference 0.77 (0.61-0.97) 0.028
Model II
WC (=85 cm) Reference 0.79 (0.56-1.10) 0.165
High FBS (>100 mg/dL)  Reference 0.96 (0.71-1.31) 0.800
High BP (>130/85 mmlIg) Reference 0.92 (0.67-1.25) 0.580
Low HDL (<50 mg/dL) Reference 0.88 (0.64-1.21) 0.420
High TG (2150 mg/dL) Reference 0.80 (0.63-1.02) 0.073
Model IIT
WC (>85 cm) Reference 0.79 (0.56-1.10) 0.164
High FBS (>100 mg/dL)  Reference 0.95 (0.70-1.30) 0.758
High BP (>130/85 mmHg) Reference 0.92 (0.68-1.26) 0.616
Low HDL (<50 mg/dL) Reference 0.87 (0.63-1.20) 0.406
High TG (2150 mg/dL) Reference 0.82 (0.64-1.04) 0.105

OR, odds ratio; CI, confidence interval; Mets, metabolic syndrome;
BF, breastfeeding; WC, waist circumference; FBS, fasting blood
sugar; BP, blood pressure; HDL, high—density lipoprotein; TG,
triglyceride.

Model I, adjusted for age; Model II, adjusted for age, income, edu-
cation, and residence area; Model III, adjusted for age, income,
education, residence area, use of oral contraceptives, exercise,
drinking, and smoking.
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F%7] ol fFrestA =k AR, LT oAk ol & 1 g A@ Aol gk A A7 HaE Ao
ST AP EE 0.820) wgton, vte U EFHAHE = B2
AFA L 0789 3k dAlo] APHFE FEYAEE, AL FHAHE,
YA S T AAEE AA B9 Bjol A B T3 Aol F7tetA ¥of gol A4 Bl =R/E 9% FH
T4 Al B 23k & 500 keal?) olFA] A0 7 A 9 £ ot/ @t whebs] ZA 9 1A E S Hop 1 Al
o 5hS St (Butte et al., 2001). 23y, BH5H7F 4 Aot Al mfol Ak & & Stk £i/E Tl T48A
T AF Aol 7] gk Aol Hai M= A3t A At Wi YA Eol HEHER EA= 4 713 ¢ A
A o=}, Baker 5 (2008) 2 EA-f8 %ol 45, & AEFUAHE, SAAY, SU 2 EC] FAsHA g
T 7130l A 24 3 A AF7F7HAsthal 643l 1 & A Sl (Kallio et al., 1992). 2184, CARDIA
o}, &3 McClure 5 (2012a) 2 computed tomography — (Coronary Artery Risk Development in Young Adults)
scane AAI8H] B ol e gt W g As = 219t (Gunderson et al., 2007) SIX & EHF7 B¢ 2
ARt S b R 370 v R g 2adHE, AYEFHAHE, ALY WS 34 2
S AFE NG o FRHTF ARG WEAY A sholov, U EF A ES Aty gl B
7} 28% %11, &2 E 7t 6.49 cm Atk aklv e, 02 Aol 1012 P9 RH565 8 45 1014
Neville 5 (2014) & &4t & EA48 A4 7, #1438 ol Efrrfrs & tdAn Y T AEE, SAAI L]
S #A= A8 7F ol kAL &Gl o] A+ A el FOou U EFY A ELS 2po]7E Yk skl (Torris
M B of -k E4 v ks B 7F LSl et al., 2013) McClure 5 (2012b) & EfFfFo] T2
A Gl 717 Bk e A G By ol AAHE Y S o, AULEZYAHER WO
S7FetA Btk 2 F I A0} UE B8 5 B At W fofshA] ehokar, U =S AHES #do] gl
o AE o] wlo] 24t o] F Bft Al G thal 28 o] ) B skglth o] Aol A= Efrfaol A Led AW
A ¥t} (Catalano et al., 1991). 24572 Q13 & oA} WEo] Woron, TEHANHEN oA Wkt g
A de FHES 93E 7 A52 ofg] AdTelA g AT Q4 FollA v nd e FE A EY Y

11

5
7] 91t} (Perrine et al., 2016). ©] A+ A7} % FAFSHA RE St Y8 SEertt.
o

o &kA] ekt ot = A (Kim & Kim, 2016) o4 30t oA <=

AR A 717F w @A Tkt At St o] tAbE S 913 Ak 8 Eo] WkAINE 40Ty
2 o138 dsto] vrolxth(Ouzounian & Elkayam, 2012). o= FHEY Aol 7} Itk Bav) Qo) wEkA | Ak
wrobzl ok FAF 5 HA SO7H 4 ol ATk ¢ e Skl e UAteS L FHEEY ST W A
Z 9tk (Morris et al., 2015). S48 3} F9ta}e] HAl= FHO F&e AR Qs v AR e 5], vnk W AT
e, 47 AN e A 7L S 1 S i TOE A AT FHEL WA
ol Agdo] sropxittar sh¢lth(Ness et al., 1993). & s7teta glons A S 55 e d AEAol I8
el ke Aol st 7] el chsiA = s v & 7102 A7rsic
&7 vk flov B a4k EHH = SAEAlC]l 1Y o] A7-ell= A gzlo] Qivk AR, W AAG FFA=
o Aol #Hdo] & 4 vk &4 Atk (Jameson et T o AT E BT AT Ao 9] 13
al., 2016). W& AFrelA EAri7F 1dske] 284S HWAE s]7] ol Hot S, thdAke] AdEe] olojA Al
S g ATt e, RAar 710 A4S 18 s | £ o] WA 4= gl o] Aol A o dAke] o]
o] JHAL Wt 3tk (Schwarz et al., 2009; Stuebe 30t wlvtolm] T A] AFATH B U (9 e
et al., 2011; Zhang etal, 2015). o] A oA % v K - B o] AN A ZEkie o] H i 291 A
ThHTAA 1Y FHES %o, F57] Yol = AewEd o 283 7 Qles Ao FEAT AR, =
k. 2 A B e ehA] gk 5, Yol 5 T e o2 At B 710, B
= 189 Aol FFstER ol 1 ERrTH 7 8 ol tAbs STl ml A e S AR Est
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