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An Analysis of The Correlation between Breast-feeding, Bone Mineral
Density and Metabolic Syndrome in Elderly Women
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Abstract Women are reported to have increased risk of metabolic syndrome after menopause. Nevertheless, there is
a lack of study on the convergent association between breast-feeding, bone mineral density(BMD) and metabolic
syndrome due to women's childbirth. In this study, the data of 939 elderly women using raw data from the fifth
Korean National Health and Nutrition Examination Survey(KNHANES V-1 and 2) in 2010 and 2011 were
analyzed. The correlation between breast-feeding children, BMD and metabolic syndrome was analyzed by
dividing them into three groups based on the number of breast-feeding children. As a result of the analysis, no
specific association was found between risk factors of metabolic syndrome and BMD according to the increase in
the number of breast-feeding children after adjustment for confounders. However, elderly women with a large
number of breast-feeding children showed a significant association with more risk factors of metabolic syndrome.
These findings can be used as a basic material for the prevention and diagnosis of metabolic syndrome and

health care in elderly women.
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Table 1. Baseline characteristics of with or without metabolic

I, B AUSFE 7FoR BRE A 259 ¢ 1-2 breast—feeding children
(n=42) (n=85)
3t 2 (Breast-feeding  Childeren, BfC)¢] <7} Agelyear) 7041 (063) 7183 (0.58)%+
1-289) 1§13 5-69) 13T} 3492 1§27 Drinking (%)
Never 68.89 (7.45) 55.30 (5.40)
] o = oWgs 1)
395%% 7HE =5 dAbe A E . =3 <= 1 per month 2377 (642) 2973 (5.20)
Ee IEleM AEaEEd dAs S 250l 4 94 per month 311 (2.19) 1252 (440)
3 =A eI, T1E29F T1E3e & AfolE HolA] >= 2 per week 423 (4.11) 245 (1.72)
okt aEla AR (body fat mass)9F AR EF Cigarettes per day 1.06 (0.55) 090 (0.32)sx
(body lean mass)= EE ZwolA AdaEHT) At Menopause duration 2368 (1.62) 23.89 (1.02)#x
Zo 3t 120] v =4 ve Anthropometrics
QA EERY ZUw A0 XS] 7 Height(cm) 153.7 (0.90) 150.3 (0,63
o] gt Az} ¥ 49} 2k WS BA I E 004 Weight(kg) 6241 (1.17) 50.67 (0.88)sx
C AF(weigho] Fela AAThS LRI (p<005) Bl\/ll“(]l;gs/th) 2642 (0.39) 22.36 (0.37)%5x
1829} AE3NME SEAt 1 Frad A circumference(em) | 2004 (10B) | 858 (10D
A5 BAHpP<0.0001). ¥4 A F ATy & Wals;tghelght 058 (0.01) 0523 (0.01)#sx
Lo AP FoJgk Aol YehbA it & Blood pressure
6‘] EHQ@’?‘(femur neck) —TEL‘?——_{E'E —j-"'“ljll' 1§“2°1]A1 Systoli(c bl(x}d) 1317 (2.37) 129.8 (1.90)sss
= foldo] UK gta, 1E36ME fode pressure mmtig
’ Diastolic blood 622 (159 | 7368 (093)wwr
woth tAESy ARgEe] fAAE 53 pressure (mmHg)
_ BMD T-Score
A o] 182} 1§30~ 3 o7}
AR trunk fatye] 22 3N el Femur 085 (014) | 152 (010)w=
e BAI(p<00B), LFINAE Aol vERA| Lumbar spine 163 (013) | 241 (0.13)%0x
oottt AR Eke] BAlo A= A7 (trunk lean) Femur “ed(‘) 200 (0.14) 243 (011)ws
= _ - = Body fat mass(g
o] TLF2eIAM T Frolet AFAE HAT(p<0.05), 1F] Left arm fat 1352 (6157) | 9645 (3652)wx
3} 1230 = AAFeEle] ddwalo] Lreh A okt Right arm fat 1,361 (52.39) | 9744 (40.87)wxx
¥ 5e mose Uiz s)Eom 7h A Trunk fat 13,203 (435.1) | 9,194 (430.9)w+
O3 e 5 7Iees ila Left leg fat 3178 (1197) | 2483 (1119w
QAR geQldte] A Ads HoFEr) o Right leg fat 3280 (1204) | 2526 (114.6)%#x
o, AAIAFBMD, F4, w7, HIEI-D, #H74 73t Body total fat 0473 (752.1) (é%f**
S HAG Fo| A EHf AUFTE 1292 Body loan mass(@) :
aFo A= HDL 2|28 Eo] 903t AaAde 29 Left arm lean 1735 (40.36) | 1556 (26.13)wx
TIOR=01030.047-0225], p<0000D), A% 3-473e] bt ean - LT ML e
’ ’ ) 16,7%
1820 A e FAA ] 7 2 A (OR=7.760[3.7 Trunk lean 19540 (3049 (250.3) e
70-1597], p<0.000D)Z Bt 2] 58S (OR=5. Left leg lean 5877 (8507) | 43860 (7083w
158[2.875-9.253], p<0.0001)$} HDL 2281 2(OR=0.2 Right log lean | 58% ©676) | 5007 (G249
i lean(e) | 3941 (G238) 20898
5000.144-0.432], p<O.000DAE §-o3t A7S ngl Body total lean(g : : (385,
o} 2hA4= 5619 1236l 24 A 9HOR=7.668[4. Values are mean=SD, all such values.

*p < 0.05 = p < 0.001, » p < 0.0001.
102-14.33], p<0.0001)7} HDL | 2~#]&(0R=0.242[0.1 BMD, bone mineral density; BMI, body mass index; MS,

32-0.442], p<0.0001)°] 7+¢ & AAEES Bk =3k metabolic syndrome
BRSE AL BE 2529 2835 ST
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Table 3. Baseline characteristics of with or without metabolic
syndrome(5-6 BfC)
E 2. ZRTRF AMHST 34Y 52 tAES T oo wE 5-6 breast-feeding children
Uoky EM Variables With MS Without MS
Table 2. Baseline characteristics of with or without metabolic (n=114) (n=210)
syndrome(3-4 BfC) Age (year) 7385 (0.51) 73.84 (041)
3-4 breast-feeding children Drinking (%)
Variables With MS Without MS Never 6829 (5.42) 66.92 (4.35)
(n=193) (n=295) <= 1 per month 21.97 (6.32) 17.09 (4.07)
Age (year) 7080 (039) | 7166 (0.36)xx 2-4 per month 531 (254) 852 (209)
Drinking (%) >= 2 per week 443 (1.76) 748 (2.01)
Never 3801 (399 6832 (318) Cigarettes per day 0.3 (0.18) 0.24 (0.12)s#k
<= 1 per month 30.93 (4.30) 2572 (3.00) Menopause duration 2490 (073) | 2681 (0.64)+
2-4 per month 6.27 (2.26) 3.19 (0.90) Anthropometrics
~= 2 per week 47 49 277 40D Height (cm) 1450 (0.60) 149.2 (0.49)#+
Cigarettes per day | 046 025 | 029 013w Weight (kg) 586 (094) | 5177 (067w
Menopause duration 21.80 (0.70) 23.02 (0.57)sxx MI (kg/m2) 568 (0.36) 9324 (0.27)w
Anthropometrics ot ol
waist Clrcumference 8845 (077) 8094 (067)***
Height (cm) 1532 (0.36) 151.2 (0.48)ssx (cm)
Weight (kg) 6057 (063) 5444 (071w waist-to-height ratio 0.59 (0.01) 0.54 (0.00)#x
BMI (kg/m2) B9 (023) | 2374 (026)%5+ Blood pressure
waist Systolic blood
C . . . 1372 (1.64) 1294 (1.74)%x
circumference(cm) 89.37 (057) 81.32 (0.70)%xx pressure (mmHg)
waist-to—height Diastolic blood
ratio 058 (0.00) 0.54 (0.00)#kx pressure (mmHg) 76.34 (0.85) 71.87 (0.92)skx
Blood pressure BMD T-Score
Systolic blood Femur -1.46 (0.08) -1.46 (0.08)*
pressure (mmbg) 1373 (129) | 1315 (1L09)ex Lumbar spine 237 (011 | 253 (009w
Diastolic blood Femur neck -2.36 (0.08) -2.36 (0.08)
pressure (mmHg) 771.36 (0.72) 7398 (0.60)s# Body fat mass (g)
BMD T-Score Feft arm fat 1,260 (60.47) 004 (29.44)%x
Right arm fat 1,247 (55.02) 9982 (29.34) k3
Femur 102 (009) | ~1.29 (008)+ Trunk fat 12,113 (3%6.3) 9138 (2606
Lumbar spine -1.96 (0.09) -2.20 (0.10)5#xx* Left leg fat 2,899 (139.5) 540 (68.76)%x*
Femur neck -202 (0.08) -2.21 (0.06)5xx Right leg fat 29% (145.1) 2631 (72.66)
Body total fat 20,515 (762.2) 16,311 (424.7)%x
Body fat mass(g)
Body lean mass (g)
Left arm fat 1293 (BLY6) | L105 (29.14)xxx Left arm lean 16% (27.46) | 1673 (214w
Right arm fat 1,313 (33.44) 1,120 (30.20)#kx Right arm lean 1,782 (31.98) 1,748 (20.82)5x
Trunk fat 12,798 (226.3) 10,296 (289.6)# Trunk lean 18,255 (271.5) 17,127 (180.1)#%x
Left leg fat 2,939 (69.54) 2,727 (68.18)%#xx Left leg lean 5,323 (93.%) 5,152 (70.03)#5#x
Right leg fat 3,09 (70.26) 2,812 (74.33)%x* Right leg lean 5,402 (90.72) 5,247 (72.718)%#x
Body total fat 21,489 (3786) 18,060 (467.0)%x# Body total lean 32456 (476.2) 30,947 (340.2)3x
Body lean mass(g)
Left arm lean 1,780 (22.94) 1,652 (22.10)#x
Right arm lean 1,852 (2391) 1,732 (23.50)#x o
Trunk lean 19,154 (178.3) 17494 (188.7)#xx = —_l
Left leg lean 5675 (5924) | 5265 (61.60)sx
Right leg lean 5775 (6453) | 5363 (62.74)w% i A2t EH*}%? ezt A
Body total lean 34,238 (321.7) | 31,508 (331.6)+xx 9 ‘:H?Z 229 AFATE BG5S A5 129
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Table 4. Associations of metabolic syndrome with bone mineral density, fat mass and lean mass
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Variables 1-2 BfC 3-4 BfC 5-6 BfC
Adjusted OR Adjusted OR Adjusted OR
Anthropometrics
Height 2.100 (1.165-3.785)* 1.291 (0.977-1.705) 1.217 (0.880-1.684)
Weight 4.399 (1.295-14.93)* 1.669 (0.910-3.060) 1.716 (0.823-3577)
WC (cm) 2.156 (0.603-7.708) 5.158 (2.875-9.253)x 3.645 (1.858-7.153)%x
waist—-to-height ratio 1.037 (0.375-2.866) 3.765 (2.131-6.651 )%= 2.500 (1.321-4.729)*
BMD T-Score
Femur 1.919 (1.121-3.287)%* 0.982 (0.732-1.319) 0572 (0.394-0.831)*

Lumbar spine

0.936 (0.542-1.615)

0.853 (0.635-1.146)

0.791 (0534-1.171)

Femur neck 1.362 (0.7838-2.355) 0935 (0.716-1.221) 0.641 (0.444-0.925)*
Body fat mass
Left arm fat (g) 1.251 (0.563-2.778) 0.88 (0.576-1.364) 1.255 (0.658-2.3%4)
Right arm fat (g) 1.183 (0.536-2.614) 0.766 (0.504-1.165) 1.165 (0.590-2.300)
Trunk fat (g) 1.608 (0.441-5.855) 2.267 (1.368-3.755)* 3.091 (1.469-6.505)%*
Left leg fat (g) 0.504 (0.238-1.067) 0.578 (0.377-0.885)%* 0512 (0.267-0.981)*
Right leg fat (g) 0515 (0.216-1.225) 0.567 (0.371-0.866)* 0.493 (0.250-0.992)*
Body total fat (g) 0.832 (0.204-3.390) 1.234 (0.725-2.098) 1.540 (0.675-3513)

Body lean mass

Left arm lean (g)

1.597 (0.902-2.826)

1.307 (0.996-1.716)

0.841 (0.600-1.178

Right arm lean (g)

1.292 (0.678-2.462)

1.285 (0.965-1.713)

0921 (0.657-1.292

Trunk lean (g)

1.618 (0.744-3519)

1.493 (1.017-2.191)*

1.197

Left leg lean (g)

3443 (1.724-6.873)#x

1.239 (0.907-1.692)

0.778 (0.528-1.148

Right leg lean (g)

2.279 (1.186-4.380)*

1.178 (0.852-1.629)

)
)
0.777-1.842)
)
)

0.787 (0.540-1.146

Body total lean (g)

2198 (1.024-4.718)x

1.404 (0.986-1.998)

|l alalalals

0.969 (0.640-1.469)

*p <005 = p <0001, = p < 0.0001

All covariates :
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Table 5. Association of the number of breast-feeding children with metabolic syndrome components
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*p < 0.05 = p < 0.001, = p < 0.0001

All covariates

: age, smoking, drinking, BMI, Vitamin D, menopause duration

BMI, body mass index; WC, waist circuference; TG, triglycerides; HDL, high—-density lipoprotein ; SBP, systolic blood pressure

; DBP, diastolic blood pressure ; FG, fasting glucose
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