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EFFECTS OF CHANGE IN BODY MASS AND BODY COMPOSITION DURING
BODY MASS REDUCTION ON BONE MASS IN OBESE MIDDLE-AGED WOMEN

YosHio NAKATA, Kivorm TANAKA, RYOSUKE SHIGEMATSU, HITosHI AMAGAT and TAKAO SUZUKI

Abstract

Although body mass is known to be related to bone mass, defined as bone mineral density
(BMD) and bone mineral content (BMC), little is known about the effects of body mass reduction
programs on bone mass. This study assessed bone mass changes in response to four body mass
reduction programs that utilized diet and/or exercise. Ninety-four obese or overweight women (age
49.31+7.1years, body mass 68.5+7.7 kg) were randomly assigned 4 groups (2 intervention forms
X 2trials) : diet in trial 1 (D, n=27), diet plus exercise in trial 1 (DE;, n=28), diet in trial 2 (Dg,
n=21), and diet plus exercise in trial 2 (DE2, n=18). Body mass, body mass index (BMI), absolute
and relative (%fat) fat mass, lean mass, BMC, and BMD were measured by dual energy X-ray
absorptiometry before and after the 3-month intervention program. Body mass loss was similar in
D; (—9.7%) and D (—11.6%), and in DE, (—13.8%) and DE; (—12.2%). However, BMC loss was
different (P<C0.05) between trial 1 and trial 2 for each intervention form (D : —3.2% vs Dy :
—0.9%, DE; : —4.5% vs DEz : —0.8%) . With this in mind, multiple regression analyses were
applied, with either change in BMC or BMD as the dependent variable, and other physical character-
istics measured before and after the intervention program as independent variables. Results indi-
cated that multiple correlation coefficients were statistically significant (R=0.61 with BMC, R=
0.49 with BMD). BMI after the intervention program and change in body mass were identified as the
significant contributors to the change in BMC, while change in %fat and age were identified as the
significant contributors to the change in BMD. These results suggest that, during body mass reduc-
tion, (1) physical characteristics are the significant contributors to changes in BMC and BMD and
(2) exercise may not prevent the loss of bone mass.

(Jpn. J. Phys. Fitness Sports Med. 2002, 51 : 129~138)
key word : bone mineral content, bone mineral density, body mass reduction, exercise, physical
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Table 1.  Personal and anthropometric characteristics of the subjects at baseline.
Trial 1 Trial 2
D, DE, D, DE, C
n=27) (n = 28) (n=21) (n=18) n=19) ANOVA
Age (y1) 492+177 503+71 4783+76 500+53 477178 ns

Height (cm) 156.0 £ 5.0 1548 4.3 155855 156157 1551%55 ns

Body mass (kg) 66485 67165 70776 71472 685=+6.3 ns
BMI (kg/m?) 27.3+33 280+19 29.0+22 293+25 285+18 ns
%fat (%) 365+30 387+34 389+£24 391345 384+%23 ns

Body mass and %fat were measured by dual energy X-ray absorptiometry.

Values are presented as means * standard deviations.

D=diet ; DE=diet+exercise ; C=control ; ANOVA=analysis of varianse ; BMI=body
mass index ; ns=not significant.
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%513 Lunar L% DPX-L (Version 1.35) T®» o

D OMAER I L2198 120 LT, #ERI%R &
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Changes in body composition and bone mineral density measured by dual energy
X-ray absorptiometry.

Trial 1

Trial 2
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1
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Body mass (kg)
Baseline
Change
%change

BMI (kg/m?2)
Baseline
Change
%change

Y%fat (%)
Baseline
Change
%change

Fat (kg)
Baseline
Change
%change

Lean (kg)
Baseline
Change
%change

BMC (g)
Baseline
Change
%change

BMD (g/cm?)
Baseline
Change
%change
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Values are presented as means =+ standard deviations.

D=diet ; DE=diet+exercise ; C=control ; BMI=body mass index ; BMC=bone mineral
content ; BMD=bone mineral density.

*Signiﬁcantly different between baseline and the month 3 (P<0.05).

! Post hoc test was applied to analyze specific mean comparisons for % changes (P<0.05) .

W5, lean OFALRIIHME I L o7, BED
BALIC oW TANIE, BMC & D, # & DE, B &
TEIE D o725%, BMD 2 DE, #H'D, B LD
bREEL LT —F, HEQTIE, &7
DOHEHOBALRICHEMZE T 2 b o 7.

KHBOELEDELY, HEDENICL - T
B9 5 &, body mass, BMI, %fat, fat, lean i
DWTIE, BHEDEWVIZLDEE Do 72705,
BMC 22w TANE, DB, DEFHLDHIZ,
FQL N VHEOTKE WA LT,

B. BENE(LLEEEDH ZEF

BEOZALLEEEDH LRF LRI T A0
2, BMC & BMD D%{l& & body mass, BMI,
%fat, fat, lean ODZEILE & ORI T EN L
72(FR3). B, TITRREN 2 ED L2012,
HBEOQLHEQOREL AbE THREMLHE L 72

ZDOREE, BMC & BMD OZALE I lean % BR <
ETOHBDOELE L AEE L HMBRICH - 7.
L2L, BlbE L) LoOMBRERZ T TIgE
DHEBEHNRHEERB LM BTE LRV Eh
5, FRie DA, height, body mass, BMI,
%fat, fat, lean D ER], HEHROBEIEME, X
CIZKHBOHEZMBOBLELMIEHRE LT
AL, BMC & BMD &L &% iEEELH & L

Table 3. Correlations between change in body
mass, BMI, %fat, fat, and lean and change in
BMC and BMD {(n=94).

Body mass BMI %fat fat lean
BMC 0.41* 0.40* 0.44* 0.41* 0.02
BMD 0.34%* 0.36* 0.41* 0.36* 0.03

BMI=body mass index ; BMC=bone mineral content ;
BMD =hone mineral density.
*Significantly correlated (P<0.05 ).
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Table 4. Multiple regression analyses with changes in
bone mineral content (BMC) and bone mineral density
(BMD) .
Dependent Independent 8 R
variable variable
. Post body mass index 0.42
Change in BMC Change in body mass 0.29 0.57
Change in BMD Change in %fat 0.42 0.45

-0.20

Multiple regression analyses were applied, with either
change in BMC or BMD as the dependent variable, and
other anthropometric characteristics measured before and
after the diet and/or exercise intervention program as in-

dependent variables (P<0.05) .

400

300
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100

-100

Abone mineral content (g)

-200

O

n=94
r=0.50
(P<0.05)

1 1 4

-300 :
15 20 25

30 35 40

Post body mass index (kg/m?)

Fig. 1.

Scatter diagram between change in bone mineral content and body mass index

after the diet and/or exercise intervention program.

72 stepwise {FEIC L AEERONTZ ML 72 (R 4).
EEREOTORE, M EHE LRI E
¥1X, BMC Tld#=E#%® BMI & body mass &
ZEALETH Y, BMD Tid %iat DEALE & £
THo72. BMC ORI §AMITERE L
T, WEICES ZFWEHEHBEOEMLETIER, &
TR THRE SN TV R WEZER D BMI 25FIR
ENZ s, HEHO BMI & BMC OD%A4L
BLOBBREMIELIZEZA, r=0.50 DEER
RS H > 72 (K 1).

V.% =

BARALEL & B O B & BT LRSS L 7o
FIFZEIC X D, IE OB I A & T
FEILEVWEERRTIEPHRESRL TV BT
O zptw, KREONREDEED MK
NEHRTENZ ENTRTE 2D, HIERRESS
VTN TR L LM EEICENEL ST
w3132 B 2 R CHIE S N R L Y
HRMICIIEEYH 2T E RS v, £2 T,
AEEZE & J— Ok TH—OfEs v 7 by 27
 FCH 72 559 25 L 7 — A 22 1109
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% (CF¥E#S2.5, KE54.4kg) OFH¥ BMC
2.1kg LHBT 2 &, REFFEEOXHEIMK DF
¥)BMC 13 2.5kg TH VY, #20%ENMETH -
2. DI ERL, FHROMREDOEFREDL, —
RN & R TEWTZ EATRIE S,

FATHRIZ BT IEHEOFREOE V2 L1,
HEPIFIIPT 5 NFNEMICE > THHESRT
V5. Frost” ix, BIZhdn HEMARAHEA
THE, FORMICHZOSNS L) I2BIEEIGS
B EBRRTHEY, EiEosEEEISEEORNIIC
HIS L7 EREE X 51523 Ch e AR,
BEIHE)BEOBA L, RENBALT LI LI
LIAEHEMLEEEEZONSL, EE, Com-
pston et al.'? 13, KENOLLE L BMD 0Z{LE
L ORI r=0.67(n=12), Jensen et al.*® 12 }5H5
BOZELE L BMC OZLE L DOEIZ r=0.86 (n
=51) DHBBAREH 722 L EHEL, BEO
ZALIZEEOZALISHEIG L AR TH 5 LiEwmD
IFTwn5,

AHFEIZBNTH, KEOELE L BMC D%
b2 & OMIZIE r=0.41, BMD OZALE & D
123 r=0.34 OF B L HBEGR S - 72 (£ 3).
L2L, F—o@E 7 s o 4%%EML 72 DE,
BEL DE, AT 5 &, REDORBARICEE
LRB L D072 hb 5§, DE, BO BMC
WMAEDS DE, B L ) b EEICKE D72 (DE, B
—4.5%, DE; #—0.8%). ¥7:, D # LD, B
L TH, BMC BAEDN D, B (—0.9%) X
Db Dy #E(—3.2%) THEIZK& -7z (% 2).
ZDEHZ, BEOLHEQTELBEBDOWA
BOERBEOBVEOATHMAT LI LIITE
Lol REFFETIE, 2 2OHBECTHE—OHE
TR TLARRBE LI ENS, AENERED
NEICKERENH D LIZEZ SN, FERE
RPHRERICLAESEI VI L0 s, MR
AR BN EVWEEZOND,

Z ZC, ZWEHE OER, HEHBOWEE,
HEWMBROBILE LML E L, BMC & BMD
T A2ERESTEZRT EICL T, BED
ZALLBAEDO D 2 HF 2 Met L7 (K4). 205
K, TNLENOEMBHRE(R) I BMC T0.57,

BMD TO.45 L HENICAEETH Y, BEBORW
RHIERITHRT L LT, KEREEHEDORD
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