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subjects with a higher MNA score (=24, corresponding to
“normal nutrition”) [13], suggesting that the identification
of the elderly “at risk of malnutrition” is very important for
clinical practice. It should be noted that, because the present
study was a cross-sectional study, the threshold score be-
tween “normal nutrition” and “at risk of malnutrition” could
not be determined. The category of “at risk of malnutrition”
should be defined by longitudinal observation. In addition,
the study group might have consisted of frail Japanese
elderly who had comorbid diseases, given that they were
enrolled from clinical settings. Therefore, it is hard to con-
sider this sample representative of the elderly Japanese
population, and our results may apply only to the elderly in
ill health.

We believe this is the first study to examine whether the
MNA is useful in identifying undernutrition in a non-Cau-
casian elderly population. However, because the MNA is
used mainly as a screening tool for malnutrition among the
Japanese elderly, the MNA total cutoff point shifts to a
higher point, namely below 18. Further studies are required
to evaluate the cutoff point for the “at risk of malnutrition”
group. In addition, further investigation should be con-
ducted to determine whether the MNA can correctly iden-
tify those elderly who are likely to benefit from nutritional
support.
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EFFECT OF EXERCISE ADHERENCE ON LONGITUDINAL CHANGES IN
HEART RATE AMONG COMMUNITY-DWELLING ELDERLY

YUKO YOSHIDA, SHU KUMAGAI, MIHO SUGIURA, TAKETO FURUNA,
HIDEYO YOSHIDA, HUNKYUNG KIM, SHOJI SHINKAI,
SHUICHIRO WATANABA and TAKAO SUZUKI !

Abstract

Background: High heart rate (HR) has been associated with an increased risk of cardiovascu-
lar disease and mortality due to all causes. The present study was conducted to examine the
effect of exercise adherence on longitudinal changes in resting heart rate among a population of
community-dwelling elderly.

Methods: The subjects were 133 men and 209 women aged 65 and older who participated in a
baseline survey in Aungust 1992 and were subsequently followed annually for 8 years. Resting HR
was measured in the sitting position. The independent variable was the longitudinal change in dif-
ferences of HR(A) from 1996 to 2000. Dependent variables were age, heart rate, smoking habit,
TMIG index of competence score, and states of exercise adherence during the period 1992-1996.

Results: Multiple regression analysis showed that heart rate in 1996 and smoking in men, and
heart rate, TMIG index of competence score, and exercise adherence during the period 1992-1996
in women were significantly associated with longitudinal change in HR.

Conclusion: Exercise adherence reduced the increase in HR of elderly women. These results
suggest the importance of exercise adherence in elderly women.

(Jpn. J. Phys. Fitness Sperts Med. 2005, 54 : 295~304)
key word : Heart rate, longitudinal change, community-dwelling elderly, exercise adherence

I, g EBLFRRPVATLORENEE THAH.

mj

PYEOERERIEMO—EEL LY, HiE
7 QOL R FEHF iy DM TR LA H T
5. BEEOEEREIENICLVHAE S NLES
PREL, BETHLLEBEZEL DI, #
HOBRER PR VEZEO—D2THBY . 20
f, EERPLEHEEEFIOTHREHELS
(HERTHIEVEETH ), HIIIEIT 5 REN
BORRIIHIzoTE, SHPOKIET LEES

INETORETIE, BEHEORNEZREL LT,
WA, NT YRR, BLU, S8R CRRY
FiF, BRSNS IADL RREOTFHEFTH S
2V, BEBEEOFARTFY THE I LEHHRE
NTHY, EADEBEIC BT A EEREOTFHE
FTHLI EWRENT NS,

—F, EIHEEE LTOMEL ST oA, L
B LR S AEEE L OB b E <, BB
EOBREL CIEECRAVLNRTWESY | F7

Vg NS ATHZERT 2 - 184k - BUEWI%E Y )V — 7  Department of Epidemiology and Health Promotion, Tokyo

F173-0015 BEECHMRAE X Sk HT35-2
DETHMENBATES HBRERE sV — 7

T173-0015 HFEARKAERX SRAT35-2
Dk RFER EREMEl BEELER

T194-0294 FLECHR Y H T # #2AT3758

302

Metropolitan Institute of Gerontology

Department of Community Health, Tokyo Metropolitan
Institute of Gerontology

Major in Gerontology, Graduate School of International
Studies, Obirin University



296

BV O BRI O EBROFE R LEREIL L B
o, BLY, BB AEIREEN) X2
AEO LMY LEBREFTHDLILITRENTY
5571 Fhbh, LIBIIEET O REIREE
HETAERO—D2THY, LHBOBERR
FTHILRBRELEBRFHLHEELLNS.

72, WEROHEBISEANZEIC X YRR
T 555, ZTHILEEDABMERICIER LEIZ R
BEMICRAZEIGERRAT A Z & ARITHFECTHEA
ENTWBEETE =0 k5 LRI ER O£
WX DEELSZT LI EFREEINRTVS,

L Lads, BITHEICBIT 2 REREL A
BOBRIZOWTORE T, MR L
LTH Y o T2 b %% <51 mic, £
B ORI L EBILICRIFTHERF I OWTHRE L7
XD, REFEE, BNEESERE 2RI

HH, A, 4, B4, FH, £ ¥R, EL, &K

TRARI D B
7z,

COWTHLMNITAZ E#ERE L

I. 3¢ % & 77 &

At &

R IIKEBEBEIICEET 265 LOEEIRE
THotl:. AENRTH2HKAEBEHFIZE SRR
DOLMich 2B THY, BEEERERLLT
V3, ENESRATICE T ADIEE136% (B
24464, 26904 ) TH o 7z, AHFFEDOFH 131992
£06 A1 ABETIHEIEEENS - L ATTE TR
CBSmMU LD MICEET % Bl E034% (B 1375
&, THS59%) ThhH. N—RT A VL9924
WCEBS, REOREFEELAVEBFRER
4 FEHDIY6E, B LU EHD2000FIZERE SN
7z

RS AL D LI O HERT LIS BT T EE B B O N—=2 5 4 YREDBIIRIR & BIFAER ORF
Table 1. Number of participants during the follow-up period.
Men (%) Women (%) Total (%)
Baseline survey in 1992 Subjects 375 559 934
Respondents 300 (80.0) 448 (80.1) 748 (80.1)
Follow—up survey in 1996%
Respondents 230 (76.7) 372 (83.0) 602 (80.5)
Rejects 1 (0.3) 0 (0.0) 1 (0.1)
Institutionalized 10 (8.3) 15 (3.3) 25 (3.3)
Long-term absent 1 (0.3) 4 (0.9) 5 (0.7)
Death (cumulative) 41 (13.7) 39 (8.7) 80 (10.7)
Other, home visit 17 (5.7) 18 (4.0) 35 (4.7
Short-term absent 0 (0.0) 0 (0.0) 0 (0.0)
Follow~up survey in 2000%
Respondents 190 (63.3) 314 (70.1) 504 (67.4)
Rejects 0 (0.0) 1 (02) 1 (0.1)
Institutionalized 9 (3.0) 18 (4.0) 27 (3.6)
Long-term absent 3 (10) 20 (4.5) 23 (3.1)
Death (cumulative) 98 (32.7) 90 (20.1) 188 (25.1)
Other 0 (0.0) 1 (0.2) 1 (0.1)
Short-term absent 0 (0.0) 2 (04) 2 (0.3)
Unknown 0 (0.0) 2 (04) 2 (0.3)
Subjects of this analysis 133 (44.3) 209 (46.8) 342 (45.7)

% % = (number followed up/respondents in 1992) X100

303



TR EEIE 2B 5 EB B IBOMEE & L ORERT R 297

% table 1 (IR L7z, 19928EDRX—R T 4 YFAEIC
BREERNANEED B M54 53004 (B ME
80.0%), #5594 4484 (BNFE80.1%) D7H748
DB L7 1992EDR— R 5 [ VHESINE 748
% (B 1300%, ZMHE448%) 128 1) 5 EHRES IR
(21996 EBE T 176.7% (230%), 1%583.0% (372

%), 20004E B T B 1463.3% (19045, 1H70.1% (314 -

) Tholz, R—=RF 4L VFAESINETISE DEH
AR R OB T, 19964 F Tz B 4414 (13.7%),
L1394 (8.7%) DEF80Z (10.7%) TH ), 20004
FCICIE 19844 (32.7%), %904 (20.1%) DEt
18844 (25.1%) AHERE S L7z,

ARFFEIC B 20 HRE L, 1992FICE RSN
TeR—A T4 YREBMET8BZ D) b, 19924 2
51996 DEB O ERIRITARE L, F 72199645
L UN20004E 0 L5 7 — & (SR BMEDS B 5 4024,
R— R X = — % 4 B xRV 751334 (B
ERNT3.7 £ 4.25%), 2094 (FHEMHTL.314.5
B & L7z,

ARFEIX, RREAENREFEFORH OV =
o MEFFETHREDS S OB TR RITEINE
DO—RELTITbITEY, FAEHE, BHTICE
DEEEIZOVTREFR LY CHMCERS N
Tw5, i, KFEIEILHEFRTORREERNE
EERCERSIN, MREICEIFREOERLMAE
HOBRFEIZOWT TR LEFHBAZIT, FEHDOR

BErig/.

B. HFIER :

RFEOSHTEE N, ERBMEE LT, £,
ExiEsEE L LT, IUHINE, HRfnE,
A%k, ME7NVT IV, 2L AF0—), HDL
aVAFU—L, BREFHOERRIE(GBY, &L),
LENMFR (EESHE, BEE8%, BRE), 8
HWROER L LT, Bh, BESTEE, RAST
BEZRY LT, 20oFEMIIOWTIERICHREL
T 5 1h2,19.20)

F7-, MUY AEEEL S, BREERIEORE
Th HEIRIEE S IRE AR, £ET
BRI % SERE, SRR, BLU—HIZHK)
AE, EEEE AT L, fRIERTICOWTIE T8
By, TR, TUEI»SERTE vy, BRI
DWTIE TR, TRz, TR SHb vy,

304

EEIEIEICoOWTIE HEBIL TS, TER)L T
By IS LAY 21T 7.
EBENHCOWTIEER 2 b T ARADEE LB L
TWAHKIFEE E Lz, BT EICOWTOHE
iz TEHHLTWE) TEFLTVWERY,, OT”O%
JITTWBD, SWIchHzY, EBTEORBRR
BT 57200, 19924F, 19944F, 1996 2@ L T
EEBEORMIH LT TEH LTV, LEE
LTwaigas LEFRL, "EaHLTw5 - EE
LTwivy 25SRET 2541 NEBPET, 1992
EHDI996ELELT EB LTS, LEZEDFD
slgh % TEBIME) O3 BICESE LN LT
o7, .
DHEBIRER I TRBOO L, BEMEE (B4
a—1) >, BP-103i) &\ T# 5 4Bk T a
w7, WK, BATEERE b ICTB L B R
HH7z0, ABCIEMOOEEZL 7. TEIKE
»EZEL, B CEZHEOHEEE BT 21T

=7,

C. WEEtrgsr

19964E 2 BT A EEEKOED D b, HIEHK
IOV TIE X IRE, EEEE, B & UT19964 20 52000
FEWI BT A ULABOELEOREICE, EENTEMHR
BoRin () 2 ER L+ 5 -TRES BRIz HW,
FEXEBEDBEITIZLSD HEIZL 2 L ELBRE
#4707z, 19964E % 5 20004F 0. LA D ZE DR TE IZ
WEBERNIC paired T-test & 7z, (LB OHEME
LICEBVE B HET 2 hBEPIIOVWTCRERRD
WaRAWTHRET Lz, aWicdin, ERERICE
19964E % 520004 TR OELE, MUK
212 19924EH 5 19964 & T BB T B DMk &
BB, €512, £RBMEE UTHEE, EHERHE
LV R R 5 oo B REBRRERE A,
199648 S DL DO KEDE L RET 5720100
5, SRETFERETLENT, RERE, RE
HIOBERRE, CERFR, Wi b 19965 0%
BAaE) B,

GBI IZE S R BEDSTD bNE 720,
AT B LA EM L, e R AEEREILZS %
Fme L7,



N

298 HH, REH, &

W, Ha,

. #5 ES

table 2 I[CEELH & L TI19964E D ERS, AKIETR
¥, IUGHImME, JRMnE, oLV A7Fe—),
HDL 2 VAFu—)y, METNVTI YV, NESO
Y Ale, 8B, HTEE, B HEEEIEE
B, FUEEIE, wERE, EEBE, BEH, O
BT AR L7z, BUHOFYERII73.814.25%,
THIE74,.3+4. 5 ThH o 7.

19964E D B-ZEH % table 3-a, table 3-b [Z/R L7z,
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B0l (FNEFh p<0.05).
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RN, T F 19964 L 20004 TR T %
& EROFH LA EEDO A TEEENALR,
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EEBEN TR BT 5 L, KHEOES
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Table 2. Characteristics for participants in 1996.
Men(n=133)  Women(n=209)
Age (years;mean=SD) 73.8+42 74345
Body mass index (ke/m’; mean=SD) 22428 23134
Systolic blood pressure (mmHg; mean=+SD) 1425219 14454229
Diastolic blood pressure (mmHg; meanSD) 77.5+10.3 76.5+=10.5
Total cholestero! (mg/dl; mean=SD) 171.9%£31.3 196.94+32.2
HDL cholesterol (mg/dl; mean=SD) 50.1£12.7 523+£13.2
Serum albumin(g/dl; mean==SD) 4,02:+0.21 4,14=2:-0.20
HbA1c (% ;meanSD) 5706 5.840.7
Hand grip (kg; mean=SD) 33.3+6.2 21.2-+46
Normal walking speed (m/s;mean=SD) 1.20+0.22 1.06+=0.25
Maximum walking speed(m/s; mean=+SD) 1.914+0.37 1.57+0.36
TMIG-Index of Competence score (score; mean=SD) 121£13 11.3%20
Current drifking (%)
current 61.7 19.6
past 11.3 48
never 271 75.6
Current smoking (%)
current 353 1.9
past 28.6 1.0
never 36.1 97.1
Regular physical activity (%)
sedentary 78.2 83.3
regularly 21.8 . 16.7
Hypotensive drug use (%)
use 40.6 41.6
non-use 59.4 58.4
Electrocardiography (%)
normal 36.1 34.9
need for follow-up 45.9 45.9
need for detailed examination 18.0 19.1
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Table 3-a.

Comparison of characteristics for men between the groups in 1996.

State of exercise

299

sedentary jﬁ::&:_"’: regularly
(n=94) (n=22) (n=17)
Age (years;meanzSD) 732438 75560 749+3.2 %
Body mass index (kg/m’;mean=SD) 22228 221%28 240%28
Systolic blood pressure (mmHg; mean=*SD) 14054217 15024249 1439%+173
Diastolic blood pressure (mmHg; mean=:SD) 76.4+98 804:£123 79.5+94
Total cholesterol (mg/dl; meanSD) 1720+305 172.936.1 170.1430.7
HDL cholesterol (mg/dl;mean=SD) 5074129 480130 493117
Serum albumin (g/dl; mean==SD) 402+021 400025+ 4.02+0.15
HbA1c (% ;mean=SD) 5744058 561050 566051
Hand grip (kg; meanz£SD) 33562 31.7%65 341454
Normal walking speed(m/s;mean=SD) 1224022 110021 1.21z%0.19
Maximum walking speed(m/s;mean==SD) 1934038 178034 1.97%032
TMIG-Index of Competence score (score;mean:8D) 12112 119%17 12308
Current drinking (%6)
current 58.5 63.6 76.5
past 9.6 22.7 5.9
never 319 13.6 17.6
Current smoking (%)
current 36.2 27.3 41.2
past 28.7 22.7 35.3
never 35.1 50.0 235
Hypotensive drug use (%)
use 35.1 54.5 52.9
non—-use 64.9 455 471
Electrocardiography (%)
normal 317.2 40.9 23.5
need for follow—up 45.7 36.4 58.8
need for detailed examination 17.0 22.7 17.6
# p<0.05 sedentary/regularly >sedentary
+9.83,/ FDWL) THEEIEAEDN D R0l V. % %

(p<0.05) (table 4).
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Table 3-b.

BB, D, $AR

Comparison of characteristics for women between the groups in 1996.

State of exercise

sedentary iﬁ:;glta i’l’;, regularly
(n=158) (n=30) (n=21)
Age (years:meanz:SD) 74.1+4.4 75.0+5.2 74640
Body mass index (kg/m?; mean=SD) 232434 233+35 225433
Systolic blood pressure (mmHg; mean==SD) 14354221 150.8+23.7 143.3%274
Diastolic blood pressure (mmHg; mean=:SD) 7594103 801117 75.3+95
Total cholesterol (mg/dl; mean=£SD) 200.7::33.6 201.1=285 192.1+265
HDL cholesterol (mg/dl; mean=SD) 526135 494+121 542=%+1286
Serum albumin(g/dl; mean£SD) 414021 414017 4.13+0.18
HbA1c (% ; mean£SD) 577072 575061 5924081
Hand grip (kg; meanz=SD) 208446 22053 23129
Normal walking speed(m/s;mean=®S8D) 1.04+0.24 1.08%x029 1.22:+0.20 *
Maximum walking speed(m/s; mean==SD) 1.54+0.35 157037 1.830.32 *
TMIG-Index of Competence score (score;mean®SD) 11320 11.2%+25 11.8%+1.1
Current drinking (%)
current 19.6 233 14.3
past 38 13.3 0.0
never 76.6 63.3 85.7
Current smoking (%)
current 1.9 0.0 48
past 0.0 3.3 48
never 98.1 96.7 90.5
Hypotensive drug use (%)
use 39.9 46.7 476
non-use 60.1 533 52.4
Electrocardiography (%)
normal 373 200 38.1
need for follow—up 43.7 63.3 38.1
need for detailed examination 19.0 16.7 23.8

* p<0.05 regularly > sedentary, sedentary/regularly

B\, FOT, REFETE, HISICEET 55
AT EICHEBTICER L AEE RS b &, EH
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DHREFERILBIIZ19964E 3B & US20004F D 35,0385,
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Table 4. Longitudinal changes of heart rate between 1996 and 2000.
State of exercise
Total sedentary sedentary regularly
/regularly
(n=133) (n=94) (n=22) (n=17)
1996 7054115 700106 735116 69.5+154
Men 2000 7212120 M5+£122 771117 69.5+105
A 1.6+£120 14123 35+104 006128
State of exercise '
Total sedentary sedentary regularly
/regularly
(n=209) (n=158) (n=30) (n=21)
1996 73.1105 ] - 72.8=10.1 :],m 771120 69999 *
Women 2000 762129 771132 76.8+13.1 68. 781  xk
A 3.110.6 431104 -0.3%109 -1.24£98  dokk

(mean=#SD, unit : beat/min)
t1+p<0.001 Comparison of longitudinal change in heart rate.

% p<0.05 sedentary/regularly > sedentary, regularly

%% p<0.05 sedentary, sedentary/regularly > regularly
%% % p<<0.05 sedentary >sedentary/regularly, regularly

Table 5. Multile regression analysis for differences in heart rate from 1996 to 2000.
Men Women
B B

Age 0.060 -0.102
Heart rate -0.440 ok -0.226 **x
TMIG-index score -0.020 -0.224 #x
Hypotensive drug use 0.053 0.092
Electrocardiography -0.030 0.119
Current smoking 0.185 =* 0.061
State of exercise 0.005 -0.171 **
Rr? 0.270 0.165

Relationship of exercise from 1992 to 1996 and the longitudinal change in differences
of heart rate (A) from 1996 to 2000, adjusted for age, heart rate, TMIG-index score,
hypotensive drug use, electrocardiography, and current smoking in 1996.

#p<0.05, %%k p<0.0l, #**%p<0.001
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