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The Change of Functional Fitness and Bone Mineral Density on a Long-Term Combined Exercise
Intervention in Breast Cancer Survivors. Yang-Sook Kim and Mi-Sook Kim*. Shin-han Radiology Clinic,
Busan 614-030, Kores, Division of Sports Science, Pusan National University, Busan 609-735, Korea - The
study was to provide basic data and to examine the effect of combined exercise for 12 months on
functional fitness and bone mineral density (BMD) in breast cancer survivors. The subjects of this
study were 40 to 60-year-old married women (N=24) who finished their treatments chemotherapy and
radiation therapy. They were divided into two groups that exercise group and exercise with alendro-
nate group. Eighteen (T-score=-2.2+(.8) of the 24 women who were diagnosed osteopenia (N=15) and
osteoporosis (N=3), participated in combined exercise (EG). The other six (T-score=-4.6+0.9} women
who were diagnosed as osteoporosis (EDG), participated in the combined exercise program with os-
teoporosis drug (Alendronate 70 mg/w). The result of the analysis was as follows: Twelve months
after, the participants (N=24) had a significant increase of the items such as sit and reach ups, grip
strength (R and L) and sit ups test of functional fitness in the periods. In body composition, FM (fat

mass) had significant decrease in periods. In the comparison of BMD, EG (

=18} had no change,

while EDG (N=6) had significant improvement in L1, T12 and T-score after 12months. Consequently,
complex exercise program (Hatha yoga, elastic band, gym ball) had positive effect on functional fit-
ness and bone mineral density. We suggest that complex exercise program can be applied as recovery
program after breast cancer surgery. Further research needs various and repetitive studies from more
different targets or methods in the exercise program for its improvement.

Key words : Breast cancer survivor, functional fitness, bone mineral density, combined exercise
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Table 1. Characteristics of the sample at baseline (n=24)

M (D)
Age (yr) 50.7.-(4.9)
Height (cm) 157.3 (5.3)
Body weight (kg) 572 (5.7)
BMI (kg/m?) 23.0 (2.4)
SBP (mmHg) 121.0 (10.9)
DBP (mmHg) 771 (9.3)
Pulse rate (times) 74.7 (7.2)
n (%)
Presence of bone loss at baseline
osteoporosis 9 (37.5)
osteopenia 15 (62.5)
Stage breast cancer
0 283
1 12 (50.0)
2 10 (41.7)
Surgery method
Breast conservation 15 (62.5)
Mastectomy 9 (37.5)
Menopause
yes 14 (58.3)
no 10 (41.7)
+Ez2aY 44
TEZEIYL 19 406083, F 38, F 485 HAH
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o) oA Agsigon BL A7)e 5565 cmE A3
on goto] HE: 90-120 BPM oA & A A3
4837 BT 299 UEE ds3 2o
A7 2 ZFAA(16F): A7de $59 o
quIAH & 43t EFIe] FEAYE AP W= Fe
W Brle 8 A W, fdAesE AAls
ZFEAE 93 404587, 738, €29 IEY R &
7+ ¢ OW(ZEWI%’% HE7L A9, AN, WEZA,
2849 F) & FAXA(SIAH, ZRGAS, HF7A
9, 27, EFA9, vhdaA 9, $3AH F) AR,
FOYL BANES o] &8 2EHAY B TYLFURT &
% 427k olghel7)), FRY L BE ]8T 2EHAH 29
TE(E A9 oo}, 4=, FAN)E dASAT-
FRGA7-32F): FHEAE A8 455083, 33, ¢
892 29 AMste 7P AR FAA 9, A4
A9, 25LA9, A, HEAS 9)F FHEAH, 78
Q

& 2F9A ) AMse BRER gog 77, 2
FOoF Wy, B AoR WY, T Wz Mo 7RV, B
AHdog B7]7] §)E ol &F THEFE12 RM)E Fdd



970 BBLLRX| 2008, Vol. 18. No.7

Table 2. Change in functional fitness

ltems Baseline® 16 wk® 32 wk 48 wk® Eovalue Povalue Post-hoc
M(@©SD) M@©D)  M@SD) M (SD) v vaiue osiho
Reach-ups (cm) 170 (52) 190 (3) 191 (33) 199 (&7 12930 0.002 A<B, A<C, A<D
Grip st. (R) (kg) 26 (44) 286 (47) 243 (33) 251 (35) 7.550° 0.012 A<C, A<D
Grip st. (L) (kg) 206 (44 209 (57 284032 231 (34 1143 0.003 A<C,A<D,B<D
Back scratch (R) (cm) 14 (1L7) 04 (94)  -06 (91) 02 (89) 0.937 0.340
Back scratch (L) (cm)  -34 (118) -19 (105) -08 (96)  -20 (9.7) 2539 0.130 A<C
Sit-ups(times) 174 (74) 205 (88) 218 (106) 218 (104) 12754 0.002 A<B, A<C, A<D
One-foot balance (sec) 186 (138) 232 (186) 273 (19.0) 17.8 (16) 0.025 0.880 A<C
M (kg) 186 (138) 181 (44) 183 (39) 176 (40) 4714707 0.000 A>B, 5D
LBM (kg) 207 (19) 207 (L7) 206 (15 205 (18) 3.282 0.080
WHR (ratio) 0.89 (0.05) 089 (0.05) 0.8 (0.04) 091 (0.05) 0.111 0.740 ASC
Values are meanzstandard deviation.
¥ p<D.05, **: p<0.01, ¥**: p<0.001
FEM=FT 288F), 72U B FA2EEE 99 Table 3. Change in BMD of the exercise group
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13 7|29 89S ANST, F 23 £ §448E (N=18) 13 1263 (215) 1259 (149) 0079 0875
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Table 4. Change in BMD of the exercise group with osteoporosis

drug
Site Pre M(SD)  Post M(SD) Z P
ExG. L1 686 (247 783 (270) 2207 0027
+drug 12 611 (351) 792 (289) 1363 0.173
(N=6) 13 711 (198) 789 (40) -1782 0075
TI2 774 (275) 893 (265  -2201 0.028
Ts. 4609 4109 2207 0027
Values are meantstandard deviation.
* p<0.05

T3 YA 248 V5 @Y 5E A 28 #

A Y, WY 715 55 TAAAT2e] 44 FE JHFTY
Vst #3d A AU, g2 e o

< &% AWt e Aoz veua 10l

o ¥ &L A=Y AA g2

733, 283 2479 2 A9

£ R AolE vHd + 3k



i
v

g 59 ME(dFgd H3), 71z eFd 2A17
(A}%oﬂdﬂ) gaAte g Fol P37 &5
3&—‘;—% AA o] 4wy A IFE
A7E 348 o F8F ARI} AH5]
rasml ot B, &8% 4 5loH,
°iM1 =g 238 900 @
R ZaA7)118], o7 2E, %
,%ﬁ*é ‘;'~! ﬂé?fé g %*’5“12’4_ A.0.1[21,23,27], 53]
; 2 AYE PPN F Jde Ag=Z2aYgo
z2A4 -‘t%ﬂﬂ AEHSZO] £, A9A BE o] &3 59
S5 348 289 29 ¥, 611’4 ?J*é 07} 34 &4
28 39 37} af/F
719 4 Avka Basgo{7].
T dAE F HAALY F JAE Yo 657
Z 33}, HRmax 60-80%, 25%-7t &A=& o] &3t f4th

g
0>'~

> o i1

Eui
o
2 L
_1_4.,

el

2 Ay W

oSt

I Ho
OHT
|
'l rxr
Dby
=
_gm_

B o 2L
=

e

2

s AAStY EFT(15%)F d2L(118)S Mz E
@4 A AL AR AHE 2 5 HE F £V
M T F 3t fo% x}ola 45}141915}[241

FHGA(G16114) 168 & o2 B o BHLF8

he=8

[¢]

747} 50, 8718 A48 z:_E_a%I%! 08 HHesoE &
53 2EYH 208 F 10028 AFE F 23] 147 44

et Hz o

W& (WHR)O] foJ3tAl Zastgon Aoz o,
HH:L@} F94, F5dod)7), YA, AAELZFHLBM), E5
o FUEBMD)7} Fo8A $71E YETI]

2 97 43, 7154 A Ayte] 48 AL Ay 47
o] Az} Hl&d ATE Jepgon, 53] 42, o449, 9
T 90717 2 AAWFAM A7) 7 FEHE AE BA
o ole A% AFdA EF 50 Y £F Fol4
9 dgd Jogdthe 2H4E ¢& AG AR, £ d
FAME &7h N 2 B 502 o|Foj7 BT
o BEA &30 e §4 Y 249 75 FAd o
$¢ Ak Je2 Uit 2922 & a7 3%
TEL Y dAe 849 7154 AY Anks FEAE
T Ue ARAY "“ﬁ°] goe A ¢ F dd

dEEZAe] & FF A4S JAse 713 gEAXE
2 A% AExAES AFHez A AY Interleukin-6
(IL-6), Interleukin-1 (IL-1), Tumor Necrosis Factor (TNF)&
HHHOE A AY, Fol XA Ful € Transforming
Growth Factor-§ (TGF-8)9] 7]%50] dAlg oz 44 &
A7k AAUET FFFANETE 58 o Eo{14].

i AL 9, AMAY, SFIEICE
(Glucocorticoids), Bl 8522 8] 24=s} gadte 4
S Bojx itk Eg BEANEEo] TYEe] FHAd
A HAAANNMNE & 24E A3 F dQdAE 2 34
S By ¢HAAT F & B §93% e gl Ao

g
€7 539 vie) A, AL FASBMD, AAFE( fat),
2

Journal of Life Science 2008, Vol. 18. No. 7 971

2 RuEy g8

it dAe & o“W ay U #H7 A-39 o4 66
He Ao 6747 F 43) 15308 AL FIEFR2
%), =g o] 8¢ ALeF1F(21%) 2 I3EF(BH)
OS2 U5 AEEEE AN A7 FURA YAAE
o] -6.23%, 7(131 Z70] -492%, FAALSFETO 076%2
ZaE HAY faLdETe] AeET v e
T %1‘21-9-"} 7:},:-50] woton YANET B]*ﬂ
FUEAA F2E vderden, A 1§ %‘°ﬂ’~1 faka
ol At AE HA A-F A A 2F & 'JE—.”QE
A g Add M3 5348 B2

ol & A9 AN SFEY AR ofzte] 2w
ZAE B AL Anna F[2]9) AT+ fAIE 2HE BR
o, 4% e £ Y 2 A 8 Fol F F4EY
g AdAZte 71HE FE3o YR g Yy
T AYATE 18 i o & $FZEIaYNN FUE
Mg J& & e 2 871859 aR2A EFEFo
TUEY A £ A £ S £ ALE FEEH.

ez #Hd FFEL A7 A Alendronate F4 &

azolx o 78%9 FUE 3718 HYOW, E OE A7
ANA 671 €7t Alendronate Fo ¥ 43%9 FUE E719
2% Deoxy-pyridinoline (Dpd)Zta& 281 28%]
Osteocalcin (Oc)9] 74 & 1139 Alendronate®] -84
g 4FsrHoH3]

AYAN-3)E DY 59 Au ET, EOES

QAT F724%F F AlendronateF 47, FHEET,
Zuw¢E7} Alendronate W o2 o] 657 £ A}
€ s Alendronate Ha 7ol Fo UAYH w3l
Fe neon 53 dxolAM ¥, Alendronate )
+  SukeEd ’CP_E FAHAeH  FHEEH
Alendronate® W3 & 9 9T 73 7 2H71 9
Acka Ry r:}[6]

'rr'

& 99 Alendronate 10 mgs &
W dA7o Yol

147 AAEYE 2UeFEH FEHAQ BEF AAY
F AAEE AT W3t dde &35 Alendronate '
FrolA ZeHFH AARNE SUESFEY gFEo| 79
8 2}o](p<0.05)& Ho]il T-scored]| X ZAE e vIYH
BT M Headd| ATt #9138 4ol (p<0.05)E EHon
g o Ae ezt A3

ol Zo] ¥FH FAY FUhEF ARAE EE&F A
o #3 HPATE AHHY L5 4 A 2ddF A8A
2 Bgake o] B3} o 2 A2 eyl o 3%
7% A A2E B2} *3**513’14“4 AZAYE 47 3
T 5% W] A S7471 AU 2% 71 F7he 59
E3E 258 5 U



972 BB UARIX] 2008, Vol. 18. No. 7

AFINE T334 58Tl 8735 3
& 59 AL Alendronate 9FE 3 £%9] A7 &
& Ay A7 Y&-& s F1 gl sAH
F7t Aol AR AFA EAIL AVIHER, AF
A4 & z8A 973 & 8t A4

i

A8 € Agsted Atk EH’E}Z}% 24”3 < -?-;‘oi "}‘r‘ﬂ,
ol 1BH L T#HASH Itz% ¥ (T-score=-2.2+0.8)0]
o BFLFHs XSG YA 632 3EFA

{‘,’—%‘- (Alendronate 70 mg/
$& 9o 243

g a7 2%, 7153 A9 42 F 30T, 4, 989

oAIHE A1 B 3¢ adch 124 §, B
WEe Wi BFLSIN=I8NE Wsl gsen,
5PLES FUHTFY BEN=02 3P3n 9 1%

$9% A4e de.

rlo

webA] stet ozt SAME 2 B Tl X3E AUz
A4 9 BEFEFraade] aRgEAE 949 7]
A A AL 2 9= AQd 237 AL, 53] &

53 29331 BUD 2544 2
A 4R HenE, 4 £4 F I8/ $5E2Y
02 A3 $4Y 4 S ALY Foz A 58
57 20EZH £330 o

< Paatlly.
i a8g e ¥

2
Beel % 2UE 3

Fa7t A

ol
ol\
24
Ho Ik of
o

ol
B
to
rid

References

1. American Cancer Institute. Http://www. cancer. gov/.

2. Anma, L. S, W. 5. Kerri and G. Betty. 2007. Exercise effects
on bone mineral density in Women with Breast Cancer.
Oncology Nursing Forum 34, 627-633.

3. Bone, H. G, R. W. Downa, }. R, Jr. Tucdi, S. T. Harris and
A. A Licata. 1997. Dose response relationships for alendr-
onate treatment in osteoporotic elderly women. ] Clin.
Endocrinol. 82, 265-274.

4. Carol, D. O, M. L. Ada, L. W. Nancy, . G. Gloria, J. T.
Janice, B. Kris, B. Patricia and H. Sharon. 2004. Facilitative
strategies, psychological factors, and strength/weight train-
ing behaviors in breast cancer survivors who are at risk for

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21

osteoporosis. Orthopaedic Nursing 23, 45-52.

. Carole, M. S, A. D. Carolyn and D. C. Susan. 2003.

Exercise and cancer recovery. Human Kinetics 55-141.

. Cho, D. S, S. P. Ryu and S. C. Lee. 2003, Effects of climbing

exercise and alendronate injection on bone mineral density
and intensity in glucocorticoid-induced osteoporosis rats.
The Korean Journal of Physical Education 42, 669-674.

. Creager, C. C. 1994. Therapeutic exercise using the Swiss

ball. Executive physical Therapy. Colorade.

. Curtis, K. A, T. M. Tyner, L. Zachary, G. Lentell, D. Brink,

T. Didyk, K. Gean, ]. Hall, H. Hooper, ]. Klos, S. Lesina
and B. Pacillas. 1999. Effect of a standard exercise protocol
on shoulder pain long-term wheelchair users. Spinal Cord.
37, 4.

Dianne, D. 2005. Exercise for osteoporosis. Hatherleigh
Press. Long Island Canada.

Frieedenreich, C. M. 2001. Physical activity and cancer
prevention: from observational to intervention research.
Cancer Epidemiol. Biomarker Prev. 10, 287-391.
International Herald Tribune, 2008. March 8th.

Jang, J. H, S. Hur and K. Y. Hong. 2007. Effects of swiss
ball & elastic band exercise for 1 year on body composi-
tion, physical fitness and bone mineral density and corre-
lations of psychosocial factors in middle-aged women. The
Korean Journal of Physical Education 46, 5, 493-501.

Jee, Y. S, K. ]. Yoon, ]. J. Byun and M. K. Kim. 2003. The
effects of exercise on bone mineral density and relating
variables of elderly women with osteoporosis during tak-
ing the alendronate. Journal of Sport and Leisure Studies 19,
1455-1466.

Kanis. J. A, E. V. McClosey, T. Powles, A. H. Paterson, S.
Ashley and T. Spector. 1999. A high incidence of vertebral
fractures in women with breast cancer. Br. . Cancer 79,
11791181

McTiernan. A. 2000. Exercise reduces blood estrogens, risk
of postmenopausal breast. Cancer weekly 286-291.

Mock, V., M. B. Burke, P. Sheehan, E. M. Creaton, M. L.
Winningham, S. Mckenney-Tedder, L. P. Schwager and M.
Liebman. 1994. A Nursing rehabilitation program for wom-
en with breast cancer receiving adjuvant chemotherapy.
Oncol. Nurs. Forum 21, 899-907.

Waltman, N. L, J. J. Twiss, C. D. Ott, G. ]J. Gross, A. M.
Lindsey, J. E. Moore and K. Berg. 2003. Testing an inter-
vention for preventing osteoporosis in postmenopausal
breast cancer survivors. [. Nurs. scholarsh. 35, 333-338.
National Cancer Information Center. Http://www.cancer.
go.kr.

Rogers, C. ], L. H. Colbert, ]. W. Greiner, S. N. Perkin
and S. D. Hursting. 2008, Physical activity and cancer pre-
vention: pathways and targets for intervention. Sports
Med. 38, 271-296.

Page, P. and T. S. Ellenbecker. 2003. The scientific and
clinical application of elastic resistance. Human kinefics.
Ruhland, J. L. and R. K. Shields. 1997. The effects of a home
exercise program on impairment and health-related quality
of life in persons with chronic peripheral neuropathies.



2.

23.

24,

25.

26.

Physical Therapy 77, 1026-1037.
Shephard, R. J. and P. N. Shek. 1995. Cancer, immune

function, and physical activity. Canadian Journal of Applied

Physiology 20, 1-25.

Skelton, D. A. and A. W. McLaughlin. 1996. Training
functional ability in old age. Physiotherapy 82, 159-167.
So, H. S, Y. H. Noh, N. S. Seo, H, Y. Kim and E. Ko.
2007. Effects of aerobic exercise using a flex-band on a
cardiofulmonary function and physical flexibility of breast
cancer women undergoing radiation therapy. Global breast
cancer conference 2007. 269-270.

The Breast. 2005. Korean Breast Cancer Society. Ijogak

Pree, Seoul, 500-501.
Thune, I. and A. 5. Furberg. 2001. Physical activity and

27.

28.

29.

Journal of Life Science 2008, Vol. 18. No.7 973

cancer risk; dose response and cancer, all sites and
site-specific. Med. Sci. Sports Exercis 33, 5609-610.
Treiber, F. A. ]. Lott, J. Duncan, G. Slavens and H. Davis.
1998. Effects of thera-band and light weight dumbbell
training on shoulder rotation torque and serve perform-
ance in college tennis players. American Journal of Sports
Medicine 26, 510-515.

Vehmanen, L., I Flomaa, C. Blomgvist and T. Saarto.
2006. Tamoxifen treatment after adjuvunt chemotherapy
has opposite effects on bone mineral density in pre-meno-
pausal patients depending on menstrual status. Journal of
Clinical Oncology 24, 675.

Watson, P. G. 1990. Cancer rehabilitation: The evolution of
a concept. Cancer Nurs 13, 2-12.



