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Relationships among Obesity, Bone Mineral Density, and
Cardiovascular Risks in Post-menopausal Women

So, Heeyoung' - Ahn, Sukhee® - Song, Rhayun' - Kim, Hyunli'

'Professor, *Associate Professor, College of Nursing, Chungnam National University

Purpose: This study explored the relationships among obesity, bone mineral density, and cardiovascular risks in
post-menopausal women. Methods: One hundred post-menopausal women were recruited via convenience
sampling from osteoporosis prevention program participants who were living in a metropolitan city in September
2006. Obesity was evaluated by body mass index, bone mineral density measured by DEXA scan, and cardiovascular
risk factors assessed by a guideline of American Heart Association. Results: Seventy-two percent of women were
either in the osteopenia or osteoporosis group, while 28% were in normal range in lumbar vertebrae. Obese women
had greater bone mineral density in lumbar (F=3.31, p=.040) and femur (F=4.72, p=.011). Variables for cardio-
vascular risks were significantly different for high density lipoprotein (F=7.51, p=.001), systolic blood pressure
(F=5.21, p=.007), and in percent of 10-year cardiovascular disease risk according to obesity. Conclusion:
Post-menopausal women are at risk for obesity, osteoporosis, and cardiovascular disease. In order to prevent these
conditions, nursing interventions such as resistance and aerobic exercise that reduces body weight and bone loss,
increases high density lipoprotein, and reduces systolic blood pressure, should be proposed continually through
health promotion programs for postmenopausal women.

Key Words: Menopause, Obesity, Osteoporosis, Cardiovascular diseases, Health promotion
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and Prevention[Korea CDC], 2010)¢]] u}=

H 194 o] o
2} Aol o] A AR F(BMI) 25 o]4Fe] Hl&, =

Ha&e
252002 AR GE2uk 40Tl 27.5%, S0t 35.3%, 60TH
43.8% 9177) 0|3 Wikl 27 Z7ha ol

w4 97 Fols ol AERAle] Aeu s A9 Al
WA F7hE BF Aol B3 E fEslel WA
9] 9388 =o]A ¥h(Innes, Selfe, & Taylor, 2008), S0t}
H7A T oo A AAS gL £ol dEe] 7 A
of Aol vlal 37t o}, SEEUA QS e A9 A
FAA3 IFATE 30~70%7H4] £ 4 YHKim, Kim,
Rhu, & Ryoo, 2000), T2bA] 548 ol el @ a2
< 01:1]—/\]7] _g_Hzﬂ_g_/\E
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140 mmHg o]Ao] At o]2h7189t 90 mmHg oA} FEx=
LB E B8k &) 4.3%, 40th 15.0%0l B}
sk, sot elli= 32.6%, 60th 50.2%, 70t o]’ 61.5%= <1
Ho| &5 FHEC] F7FsFAthKorea CDC, 2010).
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71 BFE Szt 5 AHY e witolt
(Shakir, Samsioe, Nyberg, Lidfeldt, & Nerbrand, 2006).
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W, 37 3 ojxgo] w74 ol 9] 1 F< Aol
Hla] A AR (DL, SEe2EE B FA e

A7} frelsl Ee Aoz Jehdeh AU gk, 53]
xmuwa)L A% ool 109 o) s des

o

A ghe] A9 o} U]'-E— AFs s
A gt ‘80]]1,:_ 7]'78* LA dvtEe= 2o defA vk
(Suk Danik, Rifai, Buring, & Ridker, 2006) o7 & o4
oA ABHALe] =7} Freke TS aLeste] v
= A3 M= AERE S AR AE s o] 7HA
AT 5040 o]e] oS AddASte] WA AT
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et ARbE™ ol B Fe|2EH &, 1 E AT (HDL),
T57] Y, FA 9 G ofiol whel 77} kg E o
sto] 2bek & T4 ol wheh &5 10 o) Ald e
W AAEE %R Faldlth. o] 22 tRlZoA 48t
A3t AEHAg dy o w o &2 o] Fet ol el
7} el = QH(D'Agostino et al,, 2010).
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=202 Pearson's correlation coefficients=

adtd E40t o 2#d

A%} A 2] o)y wApol thak A AFse] Au 74 3 Aol BHFARE 59,744 3142 604 o] 4o
o] 5 gk}, o] 5 th Aol A AvESAd Aok A E 46%5 FABE AL, A S1AA 644 BI91E B3t o
@99 Ao PYE ARAZ NS AL S5 §717h BF 0.17\01 AT, 89%7} WA} 21siet B
St shlvh, DAL flaliA izl Has 124] 7 € 252 195£140.27E4 011, 13%7F 27 el vy
B FAE 2R F IUAUZ BN AASAT, A4 LAY chdAel BE BRASE 273511550]9)
© S WA IR o of=fste] EA sl G, AT, 71 AL, A AR e 49.3 55,4541 #7717 e
S 22 AAASE S es C gAY AFHN 10,417,051 e H, thdAe] 84%7t AAHES AR
AEfol of=fste] F A TALeL o5 7|Abel o) S 3k rk(Table 1),
Table 1. Characteristics of Study Participants(N=100)
Characteristics Categories n (%) M=ESD Min Max
Age (year) 50~54 13 (13.0) 59.6%4.28 51 69
55~69 87 (87.0)
Education (year) 9.17%3.28 0 16
Marital status Married 89 (89.0)
Others 11 (11.0)
Income (10,000 won) 195.41+140.2 15 1,000
Working status Worker 13 (13.0)
Housewife 87 (87.0)
Number of birth 2.73%1.15 0 6
Age of menopause (year) 49.3%5.45 30 64
Duration since menopause (year) 10.4£7.05 1 33
Type of menopause Spontaneous 84 (84.0)
Surgical 16 (16.0)
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QA o]F 67 AZE viR e g ARt 10d - A¥
A4 AT E Het 8.831+6.46%E UENEAL, HA

2.4%0°lA 1L 30%JTH(Table 2).

49 AEBA SO AARANRCE o 3 HZF S 0jsol HlBEo| M2 BUTS AHDEH o3
el A% 554 ool Algwo BREEY, ¥ Aol g Hlm
A= ti2dzke] 87%7F $lell &3kt A AYAL A%
S Q18 A3, FUSHE FAL WA 220 mg/dLE A% F 4ol wvhee] et FUE FEE Auny
Hof T 20080 A YEFSEAL, 200 mg/dL o3-S HIWE Ao whet 8 F SURE(F=3.31, p=.040)9} & =
Table 2. Obesity, Bone Mineral Density, and Cardiovascular Risks of Subjects(N=100)
Variables Categories n (%) M=ESD Min Max
BMI Normal 28 (28.0) 24.6%+2.71 18.9 32.2
Overweight 31 (31.0)
Obese 41 (41.0)
BMD Lumbar t-score -1.72%+1.14 -4.00 1.90
Normal 28 (28.0)
Osteopenia 31 (31.0)
Osteoporosis 41 (41.0)
Femur t-score -0.89£0.91 -2.60 1.70
Normal 47 (47.0)
Osteopenia 52 (52.0)
Osteoporosis 1(1.0)
Cardiovascular risks
Risk factors of CVD Total cholesterol (mg/dL) 212,9%+39.1
High density lipoprotein (mg/dL) 46,719.14
Low density lipoprotein (mg/dL) 132.2+32.6
Triglyceride (mg/dL) 137.7£81.0
Systolic blood pressure (mmHg) 126,9%£17.6
Diastolic blood pressure (mmHg) 75.6+£10.0
Smoking 0(0.0)
DM 7(7.0)
Percent of 10-year CVD risks 9 75 (75.0) 8.8316.46 2.40 30.0
10~15 17 (17.0)
16~20 2(2.0)
>21 6 (6.0)

BMI=body mass index; BMD=bone mineral density; CVD=cardiovascular disease.
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A%(F=4.72, p=.011) 57 SAALZ Fofsk atol7t FAAZ I A= e vyhro] & o) vlal] 717 =
AT F BN} =8 oAdo] 259 HE M =2 F o} F2]g Zo] & B YTH(F=3.90, p=.023). AL 717G oA
LEFAE 28 YAk, AR HAolA = viwkto] A4 W2 10.47%2] ¥FH 2 6.19%= et #73
THO U E o] FEET} e =3ttt S uekek of/d o] 10d W) AE A S A S3HIEo] 4%
Hoh ol w2 AE A3 AP vlug A7, o] point Bl FTHTable 3)

ol A= H|vhzol whe} 2fol & Holx] gttt FE 2|

& FAAE vvhre] A FFY2HE FAVFOE 4, HA § oMo H|THE, U U MEIAS T
ol val] 7HE ko frof st Aol glith 1 E A 2+ gy

Thall = 2] of| A= v Rk 3 Féi*&%ol A2 570l vE) o}

Frelgt 2ho](F=7.51, p=.001)7} AATE AEE A|chi-e tdzte] vkl FUw AA o= BvkEe}l @ 5 F
H| vk o] |7} U}-E— ol H&l] /Mg mgkout fofgk Ak WE ZhellE =130 (p=.002)F, H|vt=e} th & U= 1F
ol&= flith. AL A= vwk o] X7} E}-E— o olEr=41 (p<.00)E UrEM T frofst & 4
H3 fFolat Al A YERTHE=3.89, p=.02). 571 & &S Bt WA vkl A A @ =t #Alol
G2 Hvhrd A Fo] Hdwel vE felstAl w4 A vvEe} SR =28 (p=.004), 57| Y
YEREIL(F=5.21, p=.007), o]$t7] U= T3 sl o = =28 (p=.004), o|¢t7] A= =24 (p=.015)F
2 ot Afolg BHTHF=3.18, p=.04), ool of st Fo oFof g Bolnt. 109 W] AdHE g iy
shof H)vhs ek Zhell= {28k ZFol7} §ldet, 10 Wi 4 A== =33 (p=.00) 2 YER} ZH5Fe] Fofsh

Table 3. Comparison of BMD and Cardiovascular Risks by Obesity(N=100)

Obesity” (n=41) Overweightb(n=31) Normal‘ (n=28) 5
Variable Forx™ (p)
M=ESD M=SD M=ESD
BMD Lumbar total (g/cm ) -1.39£1.05 -1.84+1.13 -2.07£1.05 3.31 (.040)
Femur total (g/cm?) -0.59%0.89 -0.93£0.92 -1.25£0.92 4,72 (.011)
a>c
Age (year) 60.3%4.02 59.0%+3.76 59.4+5.16 0.85 (.430)
Total cholesterol (mg/dL) 220.9t44.8 204.8+34.8 210.0%33.4 1.60 (.207)
High density lipoprotein (mg/dL) 48.7£9.16 41.8%7.28 49.3£9.06 7.51 (.001)
a,c>b
Low density lipoprotein (mg/dL) 135.9+39.6 130.0%26.6 129.4+27.7 0.43 (.65)
Triglyceride (mg/dL) 153,9%96.5 147.8+81.9 102,7%31.5 3.89 (.02)
a>c
Systolic blood pressure (mmHg) 130.31+16.2 130.4£19.1 118.2£15.2 5.21 (,007)
a,b>c
Diastolic blood pressure (mmHg) 77.5%9.48 76.611.35 71,7£8.28 3.18 (.04)
a,b>c
Smoking Yes 0 0 0 -
No 41 31 28
DM Yes 4 1 2 1.16 (.56)
No 37 30 26
Percent of 10-year <10 27 24 24 3.64 (.16)
CVD risks >10 14 7 4 3.90 (.023)
10.4%7.45 9.04+6.69 6.19+3.10 a>c
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(Koh et al,, 20060)3 25.2+4.5 (Han, Nam, Kim, Ha, &
Lim, 1996)& .Sl A3} fFAFske] soth F-7ke] 7 o o]
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T2 1%l B33t vy =
ToR BRRd Fdte] @ F FUE(BMD)E 0.65 g/m’, o
= 0.68 g/m’ 2.2 JER} Broussard 9 Magnus
(2004)7} g5 2] WFE AAE 7]F 0.82~0.89 g/m’
Hop A Jebt), o) A& A ol ATk 117 A
Aoz 144%;} it 58AIQL #1178 & oA &
% 1.00+0,16 g/m” (Koh et al,, 2006), A o334+
Fol 7#0} Bt 6354191 kel A 0,94+
0.14 g/m* (Cui et al., 2005), B3+ # 74 T Zt}35 $-A}o|
A1 0,75 g/em’® (Song & So, 2007)1.th T wefth, o= <
T A vole} #17 F BA7IRE 2ol AFA 54
o] ke o] FHE #2171 vh2A Yehd 2o 2 Helt
AT A 2 #1785 101d0] A A o] 7] of
= t-scored]| & JTHF5 o] 41%EH A
, BRAS T 9] 3nE YEh 2UES ATl
729%0l kATt ol Hit 57.541¢ H7A 2 H7 7]
1,808% of ol 2thEE FHE 45.9%HTE E=3itt
(Choi et al,, 2005).
Edl 93 FUEE 08002 thE U 0.758T} =
A YeElE =], o] Cui (2006)2} Lee®} Kim (2005)¢] A

Table 4. Relationships among BMI, BMD, and Index of Cardiovascular Risk Factors(N=100)

S BMI Lumbar total BMD Femur total BMD Percent of 10 yrs CVD
r (p) r(p) r(p) r(p)

BMI 1.00

Lumbar total BMD .30 (.002) 1.00

Femur total BMD .41 (<.001) .59 (<.001) 1.00

Percent of 10 yrs CVD risk .33 (.001) .04 (.640) 12 (.219) 1.00

Age .05 (.610) -.26 (.007) -.34 (.001) .24 (.014)

Total cholesterol .11 (,265) -.08 (.422) .04 (.630) .30 (.002)

High density lipoprotein .05 (.561) .02 (.795) -.06 (.497) -.17 (.075)

Low density lipoprotein .04 (,649) -.07 (,487) .04 (.650) .31 (,001)

Triglyceride .28 (.004) -.08 (.410) .05 (.580) .32.(,001)

Systolic BP .28 (.004) .09 (.346) 17 (.087) 72 (<.001)

Diastolic BP .24 (.015) .05 (.561) 13 (173) .63 (<.001)
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