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Efficacy of Adhering a Behavioral Intervention in Japanese
Patients with Diabetes Mellitus
: Comparison between Adherence Group and Nnon-Adherence Group

Koji YAMATSU', Shuzo Kumacar®, Haruka SAsAk1®

Summary

The purpose of the present study was to observe diabetic conditions of the non-adherence
participants and to examine the efficacy of adhering behavioral intervention in patients with diabetes
mellitus. Among 206 diabetic patients who participated the intervention from Sep 1994 to June 2002,
consisted of the 94 adhered (45.6%) and the 112 non-adhered (54.4%) participants. Among the 112
non-adhered participants, 22 subjects were replied and defined as non-adherence group. Age, sex,
diabetic type, and follow-up durations matched subjects were selected from the adherence group. The
adhered participants improved viscéral fat area, endurance fitness, fasting insulin, and high-density-
lipoprotein-cholesterol better than the non-adhered patients. Therefore, adhering the behavioral
intervention may have contributed to improved endurance fitness, central obesity, and lipid and

glucose metabolism in patients with diabetes mellitus.
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EETH), HERFEMAEICL > C—FHHOEREYEET TOESE - ﬁ%%&#ﬁﬁf%%kﬂ%éﬂ
1ETHoz. KHIETIE, RS OZORORESEYIERT 572010, FFkRE I EHFREORA T
ERL, BIEENB L UOARIC O W THRSICHBZ ZIETIC L ARENHEON22% (19.6%) % JElk
SR L7 B, MREORIC, [BEER L OREOERNSEN A K4 v TRIEEH L%
SNAENRETINAD, RBTOBREMHEICMAT, BEd LAIBERBOREEILOEGIVA/BETHE L
DOEMOHW T, K707 T a0 E Lz, AL, UNKERERSY V& —HHEEBSOKB LT
VFCER L.
3. FMiEEE

HuimiekE & LT, fAE, Body MassIndex (BMID), IEZBERE (WC), 25188 CT A CTHBALT
OET (SFA) B X OWEEHETE (VFA) 2EH LAY GHEEREEL LT sKBRFENE (VOumax)
%EﬁilWﬁX—7w?M%L,AWmmb/%VﬁA“#%ﬁ%&?%%Lt4%mujmﬁ%UL
A HOREIZSIERCER L. ERABHEE L L CEERmEE (FPG) L1 A1) v (FIRD ®E, b&
OHbAck W7z, HOMAEF I L B4 > 20 VikfiEA2 27 - (HOMA-IR) U TOLARKEHWT
B L7 (FIRI[ 4 U/ml] X FPG[mmol/L] +22.5)"". BRERBIEEL L ik, OGTTORIM % A4
L 257u—) (TC), gl (TG) BLUBLE REHIL A7 00—V (HDL-c) &AW/ &
MEE, 305 D EDREREICEMICTIEBEL, #09) bR EVEL, [WEHmE (SBP) B & UHL5R
#imF (DBP) & L7:. VI EOEB %, JEMREEIZIEIN—ZF 1 VEEBIREIC, BREICENRN-254
VB AARTE (1E£8) BXUIEEEROBHR L FEROMEZ BIROE L L THW,
4. fatnd

B RER ORI 7 AZKRETT 572010, K707 5 L0 MEREE CEIFRTICSML7222% (8
BN = IRk EE) . B L 4o 72908 GESINE) B L UOBEEMUZONR—2F 1 Ve —TTiE
DA THE L. $£7/2, K707 5 A0S & IEREE * LBT 572010, #MREUEDO P D

5, Y FE BRBEOREBL LTSS ANONSMEBEOEE GEEYIM) v FrrEeT, 3k
%ﬁ%l%ﬂﬂbl%fO%%%%%mL%%ﬁ%Lf #%ﬁﬁkmﬁﬁw%ﬁFW VO.max, # - fig
gﬂ&%ﬁbivmrwﬁmmm&uiz%mﬁ% AT & V7. VOumax, # - BEEREHEES X 0l

DOGFHTIE, BT CICRELRE L6 22 HR6ZOMEEH V. 2612, #EE24%ICO\WT
u,N—x547%.ﬁl%?%,@M%@Lﬁ%@@%%%l%Unﬁ‘ﬁkfﬁﬁtt ZEHBIL,
WL Fisher's LSDME % v, fEbsR 5 %Kil b - TREMICHE L L7

m # ®

1. HBEON—RF A 5%

JEMkFEE 1120 GBHFSME [BEkimiE] 224, JEBMEIR) LBHEMEDN— AT 1 VHFHEIZIEA
BEEIEOSN Lol ().

MR EE22% L, S, MERBORE, BEIM A vy F U S S FRRRE2R L ONR— AT 4 U
HICLEEEZIROON L o7 (E2).

2. FEMSR EMEBEONABEOZEL
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R1. BRETEXRTOT S LOFERERH CBBRON-25 1 5

IR (2=112) it .
BHEME (1=22)  FBIE (n=90) (n=94)
FE (%) 52.7 ( 10.4) 51.5 ( 11.9) 51.4 ( 14.4) 0.913
BMI (kg/r) 243 ( 4.6) 25.5 ( 4.1) 258 ( 5.1) 0.410
- MBS (em) 86.4 ( 10.2) 88.7 (9.0 89.7 ( 11.6) 0.404
VFA (cnf) 152.3 ( 51.3) 164.3 (54.2)  162.8 ( 65.5) 0.695
SFA (cr) 157.3 ( 94.5) 180.8 ( 81.3) 183.8 (123.6) 0.561
HbAlc (%) 6.5 ( 1.6) 6.3 ( 1.5) 6.3 ( 1.3 0.905
TC (mg/dL) 222.7 (39.1) 217.5 ( 41.2) 219.5 (40.3) 0.853
HDL-C (mg/dL) 53.3 ( 7.7) 52.5 ( 15.0) 49.4 (14.2) 0.260
TG (mg/dL) 148.3 (113.1) 152.9 (112.4) 144.9 ( 86.2) 0.867
FPG (mg/dL) 131.3 ( 31.6) 134.5 ( 38.8) 133.2 ( 34.1) 0.926
FIRI (1 U/ml) - 51 ( 2.9 7.3 (48 - 82( 7.3 0.080
HOMA-IR 1.65 ( 1.09) 2.44 ( 2.03) 2.75 ( 2.99) 0.161
VOsmax (ml/kg/min) 34.5 (4.9 31.3 ( 5.8 32.1 ( 6.3 0.085
SBP (mmHg) 132.3 ( 15.2) 132.9 ( 18.7) 131.0 ( 17.6) 0.785
DBP (mmHg) 82.0 ( 11.5) 84.7 ( 11.0) 82.2 (10.9) 0.260
BEFEAE () 5.6 ( 2.4) 6.0 ( 2.2) 6.5 ( 2.1)  0.151
B/ (n) 16/6 , 56/34 63/31 0.597
HRFBEE (n) 13 55 69 0.387
BRA (n) : 5 18 15 '
FHE (n) 4 17 10

EROMBITTFHE (BEFE), TROBIIAKTHS

T4 YBED152.0+ 54, 2 & IBEFEF162.8 + 48 ScrilHhN L 72 0 4ok L, $EFERETI2166.9+ 41 . 8cni>
5151.4%39 6eri~ & WA L7, -

BB, - BRERS, B L OIFEIC OV T, VOimax, FIRIE £ HDL-cl B EEATD & 7
(#3). T4bb. FEEEROVOmaxid, N—=2AF5 4 EED35.2+5 2ml/kg/min 5 BIRED32.9+
4.3ml/kg/mintZ B4 L7=0ioit L, $EFBECIX32.7£5 . 9ml/kg/min 5355 + 4. 8ml/kg/mint =380 L 72
JHEBEBEDFIRNZ5. 423,34 U/mLA56.5% 1.2, U/mLICHH0, kB TI36.322.84 U/mLA> 5.4+
1.9uU/mLIZIRA L7z, HDL-cld, FEREGEEE D MERRE D N— R T 4 VBRI CIBERER B L 7278, &%
BEF OB IEMRERE L h K& h o7,

7o, BHEICAREGER T TH o B MG T27 3% TH o 72D L, R TIIEETH - 72,
3. #EFONABEOET ‘

BRI OWTIE, N=XF 4, FAKRTE, BLUEHREBOBLOBRE LS. FHEFID-0I
VFA, VO.max, HbAlecB X HDL-cO 4 HE Th o7z, 203 b, S AR TEOBEASEIE T THER
L'C\z‘f:@bi\‘/'ogmakaDL-cf“%of:. FThbb, VOmaxit~—2 5 A Y HFD32.7+5.9ml/kg/minAs
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%2, REFTESIETOTS AOKMERESRBON—Z51 HH

1S %S HE e ¥
(n=22) (n=22)
Mean (SD) Mean (SD) P

Age (yrs) 52.7 (10.4) 54.4 (12.0) 0.6115
Body weight (kg) 64.6 ( 12.8) 66.3 ( 17.6) 0.7146
BMI (kg/mi) 24.3 ( 4.6) 25.2 ( 5.3) 0.5688
Waist circumference (cm) 8.4 ( 10.2) 88.5 ( 12.4) 0.5566
%FAT (%) 21.9 ( 10.5) 22.2 ( 6.9 0.9272
WHR 0.97 (0.13) 0.94 ( 0.05) 0.3457
Visceral Fat Area (cnf) 152.3 ( 51.3) 168.2 ( 41.3) 0.2625
Subcutaneous Fat Area (ci) 157.3 ( 94.5) 175.1 (118.5)  0.5836
V/S ratio 1.2 ( 0.8 1.1 ( 0.5 0.6759
HbAlc (%) 6.5 ( 1.6) 6.1 ( 1.3 0.4290
Total Cholesterol (mg/dL) 222.7 ( 39.1) 212.4 (31.1) 0.3364
High Density Lipoprotein Cholesterol (mg/dL) 53.3 ( 7.7) 51.0 ( 15.7) 0.5294
Triglyceride (mg/dL) 148.3 (113.1) 137.6 ( 72.8) 0.7114
Fasting Plasma Glucose (mg/dL) 131.3 ( 31.6) 126.5 ( 34.7) 0.6387
Fasting Insulin (xU/ml) 5.1 ( 2.9 7.3 ( 5.6) 0.1015
HOMA-IR 1.65 ( 1.09) 2.31 (1.76) 0.1421
AUCBG 1628.0 (197.5) 586.7 (175.5) 0.4675
AUCIRI 183.3 ( 43.2) 163.7 (234.6) 0.1315
\‘/Ozmax,(ml/kg/min) 34.5 ( 4.9) 32.6 (5.8 0.2316
SBP (mmHg) 132.3 ( 15.2) 130.1 ( 14.0) 0.6263
DBP (mmHg) 82.0 ( 11.5) 82.9 ( 7.2)  0.7657
HR at rest (beat/min) 74.7 (10.7)  73.6 (11.1)  0.7393
GOT 23.7 ( 8.6) 24.3 ( 6.9) 0.8128
GPT 31.1 (15.4) 30.8 (17.3) 0.9404
y -GTP 71.3 ( 86.2) 41.3 ( 21.6) 0.1453
FRER 5.1 ( 1.5) 5.8 ( 1.5) 0.1158
BRI (4F) 5.6 ( 2.4) 5.2 ( 2.2) 0.6315
Male / Female 16/6 16/6
Type 2 DM 13 13
IGT 5 5
Normal 4 4
Medication started at follow-up - 27.3 0.0
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23, JRSH L BRBONE. BANG. ¥ BERS. DEOE(

IR B (n=22) IR (1=22) jicd e EEH

N-2TA s BERE N2 SR F F . F
BMI (kg/ni) 243 ( 46) 245 6.1) 25.2( 5.3 24.3( 2.4) 0.05 0.68 1.43
BEEHERE (cm) 8.4 (10.2) 8.4 (11.3) 88.5 (12.4)  86.9 ( 7.5 0.01  0.04 3.31
VFA (cif) 152.0 ( 54.2)  162.8 ( 48.5) 166.9 (41.8) 151.4 (39.6) a 0.02 0.15 4.70
SFA (ci) 150.5 ( 98.9)  158.2 (117.9) 176.7 (121.2)  159.9 ( 66.7) 0.20  0.25 1.77
VOunax (ml/kg/nin) 35.2 ( 52) 329 ( 43 a 327( 59 355( 48 a 000 02 182"
HbAlc (%) 63( 120 65 1.2 6.1 ¢ 1.3) 6.0 0.8) 0.5¢ 0.13 0.86
FPG (mg/de) 124.0 (26.0) 134.5 ( 34.5) 128.5 ( 34.3)  124.9 ( 20.5) 0.08 0.67 2.80
FIRT (xU/mé) 54 ( 33 6.5 3.4 6.3( 28  54( 1.9 0.02  0.06 4.65"
HOMA-IR 1.69 ((1.25) 211 ( 1.04) 212 (157 1.70 ( 0.75) 0.00 0.00 3.8
TC (mg/de) 223.5 ( 44.3) 2228 ( 37.0) 212.4 (31.1)  203.0 ( 31.8) 197 1.27 0.93
TG (mg/d0) 148.5 (106.7) 141.1 ( 69.7) 137.6 ( 72.8)  116.8 ( 65.7) 0.68  0.85 0.19
HDL-C (mg/de) 54.6 ( 7.0 55.5 ( 10.2) 51.0 (15.7) 584 (16.9) a 0.01 9.51* 5.96°
SBP (mmHg) 134.9 (14.9)  127.4 ( 18.7) 129.8 ( 13.1) 132.3 ( 22.0) 0.00 0.65 2.56
DBP (mmHg) 83.1 (12.3)  79.9 ( 10.5) 82.5 ( 6.9 80.5 ( 10.8) 0.00 2.13 0.12
* P<.01 *P<.05 *P<.05 (vs Baseline) ‘
FEREBBEOFFABIET) . - IRERBHEE S L CME O GRETE) IEs B OREREE 6 25 B\ Com

fr AT RI234.5% 5. 8ml/kg/mint 2 38H0 L. 2 AUASERFEFIC $ 35,5+ 4. 8ml/kg/min & 4 £ 11, HDL-c b
51.0%15.7mg/d14%56.9+ 16 . 4mg/dl L2 H8hN L. 58.4+ 16.9mg/dl & HEFF S LT W7z,

V. £ E

FRRFECIE, FRTRERERE T 2 RETETIE 7075 A OGS \BIRREL ML, 20
BROMBE, F700 - lFERBHEESLBIE L, Fo0EE L KT 22 L TAT0 75 40 BNk
DEMBEEHRE L. Z0ORE, IEHEHE TRVO.MaxdEEICELL TV 70k 10BN SEko
VFA, VO.nax, 5 UHDL-cldABICHEL T\7e, 7 WEBOVFA, VOumax, FIRL 510
HDL-cOYEDRE MR L WV KX o7, 8510, #EROVO.maxs X UHDL-cTi 4 A& T i
DY ENEHIFE CHIF SN Tz DEORED S, K707 5 4% 1 ELPRICHEER L 7 Jefkims ol
TRREDSEAL L7285, S8k T PRI RS BURG, SARKE B L O - ISE RSS20k S
SR BEEZLN. DEOKRE, % £# FE. BEYEE <o F Ly S EBORETH LT
O, TUTTAORTHAS N EEBIEOLE L EFBEETOEE BEGE L 82 Tdh 5 T EH S
KEVEEESA

AR CHCRETHEIE TS 9013, 2HBERBBEICNTIEL IR VAL M EBETH D
ZDEPEIZOWTIEITRAED A S GHAS LN ENTWE. Thbt, 2EERBEORM ST
EVTRADAY MEEE, 1) 867 B (hRME) OAARTERICIEHbACE FH0.76% N ET A5
2) FrADHET LT » BHEUEICIIHDACIIN T BB LT LTS 2 b, $/-3) 1oBE 0
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AT I EWHRENEE L2 EARENTNEY. FITFHRES S EA AR T RORROMERHIHEEE & <
ATWBD, KRFEOMER BV THPACOREIHEISRD b0, EFROBELZT %P LHE
EHLDOEN T T B REEIEYETEV) VAT LN ELBELIALLEEER LN
ﬁﬁn\kuéﬁﬁﬁ@i%7uVﬁA@1$UL®ﬁﬁEM%@%‘%ot.vwﬁﬁiwﬁﬁu,
BT T RE T — ¥ AR WO R TH B, BARICBITAHTHRE T, 1 EL E0BEEHRE6RS
LOBN 2 BEERRE AT A AES S, HEELAB2E0) 5 1 EL EORIFEIET 1% XV ED
Y R 10~198 OEEFTH 2 BRSO BFHFREEI343.1% L |E" S, RAREFERRE

B A EENECEET A EEAERIIREEETHLEEZLNTVE. —F, ARREDATH
6 H I EBABES 5 & Wbt Tw s, 1T & KT TR® L AL EREREDE I, IR
FOFMRLERDE DS BT 5 2 L3 TERWD, KIFRON RAEFERGICERE L EbND
RGBT b WIEEYEETOREREEE TH- L2 BB T H LILBRRFLEZ DN

LA L, REFEIIERINRNA T AN EELTRELH ), HROBHFIZEEITILEFHL. T&
bt SEEBITE O IERSEED19.6% & VETH - 720, SROKRL IFEEE &FC—RLs
HHIEIETELR, F 7 HREEE L IRk DN — 2T A VEEEICHRETYE RO SNk o 120,
TOY G AT A EFAR— Y g Y OBENRERICEBELITRELD L.

DL ED#ERD B ,ﬂ%%ﬁﬁﬁbﬂ?%@%ﬁ%iﬁ7u7?A#%@l$uW®%m(%%%)ur
BEDEEALIC O A5 0, 0is 1ED g 2 & L PIRIRI SRR, BARG, BLOWE - IRERBONE
L EHIHEECEB L D AR D B L E 2 L S, BETEE V0 7T L0 RERKEOAMHE
OEMIEEDITE, EERE L AADROBRCERERIET 2 LEFH L. iz, KT0 77 L0k
M%%@ﬁﬁ%l%ﬁm?é:&%ﬁ%ﬁ%b

J.'ﬂ

V. #&

KRFEO BRI, FEERERERRE ST A RETERE 70 7 7 4 OIFMKRE | EHRERE L
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D S R S AL R0 E DI S, BERBEOVEA, FARET), FIRLB X UHDL-cld ki
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Role of exercise on the prevention of lifestyle-related diseases and
nursing care: From epidemiology to mechanism and health policy

Shuzo KUMAGAIY"

Abstract

Sedentary lifestyle induces chronic diseases, including mental and physical disability such as
dementia and sarcopenia through chronic low-grade inflammation in middle-aged and elderly
people. Many evidence-based exercise-epidemiological studies give primary importance on the
effect of physical activity and/or inactivity on mortality and morbidity in general populations.
Recently it has been demonstrated that exercise and other health behaviours are determined by
socio-environmental and socio-economical factors such as job, and level of income and education.
In this review, evidences on exercise-epidemiology, including prospective and interventional trial
studies are first summarised, followed by studies including explanatory mechanism by which
exercise prevent several chronic diseases, such as coronary heart disease, stroke, cancer,
dementia, etc., and finally, we present the direction of exercise-epidemiological study using
social epidemiological approach. Based on these considerations, we would like to propose the

paradigm shift to new health policy.
Key words: exercise and social epidemiology, sedentary lifestyle, muscle adaptation, exercise
physiology, health policy v
(Journal of Health Science, Kyushu University, 31:1-11, 2009)
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