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Table 1. General characteristics of study groups.

2

MeantS.D.
Age (yrs)
At initial BMD* 47.95+3.31
At second BMD 51.43+2.46
weight (kg)
Initial 62.09+7.40
Second 62.43£7.07
Height (cm)
Initial 156.33+4.22
Second 156.00+4.07
Menarche (yrs) 16.29+1.62
Menopause (yrs) 49.71+2.87
Follow up periods (month) 38.66+14.62
Period from initial
to menopause 21.24+15.00
Period from menopause
to second follow up 17.43+12.52

*Bone mineral density

Table 2. Changes of BMI*,

H7] Aol Fzel Ageld FelAbA x| wis) -

o]s} BMD), follicular stim-

ulating hormone (©|&} FSH) level, serum osteocal-

4~(body mass index,

cin, urine deoxypyridinoline, ¥ % W 3}+= paired t-
test5 o]-g3te] Akt BMI ¥ 3t FSH st
urine deoxypyridinoline®] W 3}¢} 3= A A7 7F 2
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FSHJr , Biochemical bone marker and BMD* during follow up period.

Initial

Second

(MeantS. D.) (MeantS. D.) P
BMI (kg/mE) 25.3943+2.7250 25.6057+2.4611 426
FSH (uU/mb) 18.100£12.090 53.0605+28.1978 .000
Serum-osteocalcin (ng/ml) 9.06+3.77 8.700+4.079 .867
Urine-deoxypyridinoline (nMDP/mMcre) 6.104+1.771 8.880+3.634 .003
BMD (mg/cms) 181.148+40.816 164.652£36.342 .000

*Body mass index.

+ . . .
Follicular stimulating hormone.

¥ Bone mineral density.
§By Paired t-test.
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16.49+16.91 (mg/cm’) 7F4(P<0.001)3}5 0w FSH,

<
3. YT W U HE $ YUzl pats
urine-deoxypyridinoline-& 77+ 34+ 34.96+30.33, == S TEs-
. o3 olSmtel AnEA
3.3043.97 Z715 Hylow o= EAEAe R &
o (77 P<0.01, P<0.0D3Fgth. BMI9} serum- FARA 7)7ke] 3 2t ieky) Hd & e
osteocalcinel| A= 19| Ql+= W7} A=A gkok o} #2Ayl ofe] eolEe AddAE A7 A =
(% 2. Erbe] Fdabl on] gt ARAAE wel ok
P<0.05, P<0.0D). & #A74 A U= 9o oA}
sz o 5 5 WA & |
Table 3. Correlation between second follow up BMD, A A ‘tﬂ ., FSHH 3}, J-ﬂ d & BMI, 54 7]3k
loss of BMD and related factors. 2 ¥ 7 FEEE Eur SR 2 o)t
——  seald ¥ EUs 9 EUE gas 4Rl
BMD second BMD Ioss A E 3
BMD (mg/cm®) 4. ZLUE #Hslzk U old = 2R gEs
Initial 910% -.457" == Qo
Amount of loss -.048 1.000
FSH (uU/mD) ol gF FA el A o ehA vt W) o] A <
Initial -.154 -.045 A5l HEoe] gl Aer Busgnl Ha¢
Second S8 28 sng) gragg wAdT A A FUEo} oA
Chanzes CHE B s gaeg o gaa slAE 93EE dohu]
Urine-deoxypyridinoline ~ e "o - . ~ -
(nMDP/mMcre) ‘.HE]'O% "/}'&5] T/Hl—é_ 3]'93\4(:&_ 4) ]:H —U'-—Ké Ioﬂ
Initial -.135 .349 Ae A7 A FLE7} 1 mg/em’ F713tel wiel )
Second -.212 .202 7 & FHx: 0.910 mg/em’® E7lEtE o (P<
Changes2 -.258 .050 0.0, #7 A Tulxr}1 mg/cms Z7)ale) ule} o
BV ) . s 7 % 2% 7142e 0.457 mg/om’ 9 Kol AL
: : ol
Total period of follow up .204 -.246 251 FHP<0.05)
Months from menopause to
second follow up .006 -.399 i &t
*P<0.01.

"P<0.05 by bivariate correlation analysis. ARGl el ElEe AAclete S5

Table 4. Multiple linear regression analysis of initial BMD for second follow up BMD and loss of BMD.

Model I* Model 1I'
Coefficient SE P Coefficient SE P
BMD' (mg/cm®)
Initial .910 .085 .000 -.457 .085 .037

Model I: R*=0.829, F=91.840 (P<0.001), Model II: R*=0.209, F=5.021 (P<0.05) by multiple linear regression
analysis.
*Dependent Variable: second follow up BMD.
' Dependent Variable: Amount of BMD loss.
Bone mineral density.
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Abstract

Changes of Bone Mineral Density and Biochemical Bone
Markers during Perimenopausal Period for Healthy Women

-Retrospective Cohort Study-

Seongwook Kang, M.D., Seongwook Hwang, M.D., Moonjong Kim, M.D.
Seunggon Choi, M.D., Jeen Lee, M.D., Younggon Kang, M.D.
Youngjin Lee, M.D. and Chulyoung Bae, M.D.

Department of Family Medicine, Pundang Cha General Hospital,
College of Medicine, Pochun Chung-Moon University

Background: Although it is well known that bone mineral density (BMD) loss occurs after menopausal transition,
there are only few previous studies that describe differences of BMD and biochemical bone markers in women
of pre- and postmenopausal periods. The purpose of this study was to find factors that contribute to loss of
BMD after menopause and to show changes of BMD and biochemical bone markers during pre- and
postmenopausal periods by retrospective cohort study.

Methods: This retrospective cohort study was performed from Jan. 1995 to Jan. 2001 at a health promotion
center. Twenty one healthy perimenopausal women were enrolled. BMD and biochemical bone markers were
checked more than two times during the study period. Changes of BMD and biochemical bone markers
between pre- and postmenopausal state were compared by paired t-test. Pearson correlation and multiple
regression were performed to find the contributing factors to loss of BMD after menopause.

Results: Postmenopausal BMD (164.65+36.34 mg/em®) was significantly decreased to 16.49+16.91 mg/em® (P
<0.001) as compared with premenopausal BMD (181.14+40.81 mg/cm®). In biochemical bone markers only
urine deoxypyridinoline had a significant difference (3.30£3.97 nMDP/mMcre, P<0.05) Only premenopausal
BMD contributed to decreasing rate of BMD between the two states and the loss of BMD after menopause
(P<0.05).

Conclusion: In perimenopausal healthy women, postmenopausal BMD was significantly decreased as compared
with premenopausal BMD. And only premenopausal BMD was shown to be a contributing factor to
decreasing rate of BMD between the two states and the loss of BMD after menopause. It suggests that
premenopausal BMD is important in predicting postmenopausal osteoporosis and efforts to prevent loss
of BMD before menopause can prevent progress of postmenopausal osteoporosis. (J Korean Acad Fam Med
2002;23:897-904)

Key words: perimenopausal period, bone mineral density, biochemical bone marker
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