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Physical activity intervention based on information communication technology

Koji YAMATSU " and Shuzo KUMAGAI *"

Abstract

BACKGROUND: Regular physical activity (PA) is important for maintaining the health and well-being of
individuals. Given the prevalence of physical inactivity among Japanese adults, convenient low-cost interventions
are urgently required.
PURPOSE: To evaluate the internet or mobile phone (information communication technology [ICT]) as potential
interventional tools.
METHODS: Electronic databases (PubMed and Medline) were scarched using the following key words: internet,
mobile, personal digital assistant (PDA), physical activity, and intervention. Further, we contacted colleagues
working in the study area and examined reference lists of relevant publications in an effort to identify studies with
the internet and mobile phone as interventional tools.
RESULTS: Sixty-five studies (52 involving the internet and 13 mobile phones or PDAs) were identified. Of the 52
internet studies, 51 were performed overseas and only | was performed in Japan. Positive changes in PA behavior
were reported in about half the studies. Of the 13 mobile phone or PDA studies, 5 (38.5%) was reported from
Japan. Positive changes in PA behavior were reported in 2 studies. In the previous review articles, the following
parameters were found to be important for ICT interventions: (1) intervention duration, (2) number of contacts, (3)
theoretical basis of the intervention, (4) initial face-to-face contact, (5) intervention involving multiple behaviors,
(6) decrease in program use, and (7) participant and field characteristics.
CONCLUSION: Among PA interventions based on ICT, internet use was high and mobile phone or PDA use was
low. Although internet interventions may cause short-term positive changes in PA, the number of mobile phone or
PDA interventions must be increased. Future research should focus on integrating the internet and mobile phone or
PDA in ICT programs.
Key words: physical activity, information communication technology, internet, mobile, behavior medicine

(Journal of Health Science, Kyushu University, 32: 31-38, 2010)

1y 49 RF L # S F5 Faculty of Culture and Education, Saga University
2) FUNKFRERERLF ¥ — Institute of Health Science, Kyushu University
SRR FUM NFRREERR R L ¥ —  T816-8580 WRKERIRMIFRN AR 6-1 TEL&FAX: 092-583-7853
Correspondence to: Institute of Health Science, Kyushu University 6-1 Kasuga-park. Kasuga, Fukuoka 816-0811. Japan

—119—



o R E

32

2k

1. [FL®HIC

Information Communication Technology (ICT) DFHE
BB A 7 T OIFTRE S EN D, EERETA
O ICT fLiZw T HHENEEERE > T D, BIEFER
BHEBEI0 77 L2220 THEANTIEARL, BKTY
EZNEREEOHTICT #FR LI-E#EHFOEAN
BEtENTWD, 20X 5, ICT 21&H L= AEEE
MABEL, (TRE,SIIFORBEOLEES TN T
B, FHAEH»S LA OEREEL LHOZET
CADEMPLRTRZIKRTH B,

ICT #FR L-ABREHEMA~OEFOSE S, b
NEOA L2 —Fy FEEHBZOEREOEG S LH
FHLTWAIEA S, BEBEDER 20 FREF ABIMHA
FNCLEBEERADOAL ¥ —Fy MRIBERIT 091 7
AT, AOERRIT753% &L VAHELRT2I KA
WTHoT EWEINTD (Table 1), F-FHE"
Tk e, EREFOBARAEL 7154%TED S L
20 £~40 X TOEIZBA TV D LB ENTVD
(Table 1),

Table |, £ 2% =& b3 L UBIATED LD R ADEE A

HAREIZ LD TTA
(Mobilc intervention)

A2 ¥—F v birA
{Internet intervention}

Frcdise PIME UL LA i i T ALTTS AN 00 41

Pl #7530 i i
P IS N S AR iR ] PN T Tl e
TAMR

© EPRRYAC A O B AR T b
« I ATEN: LLERE AR

£y < BEELCOE sl MR b
RS REEPAHE DI

BEEEOAFEL, 2007 EORE D TIIA 4 —
Fv MEIEN 326% & THFECTERTH-HH - ¥
#39.0%, 7 L E3T9%ICE o0 H 0, BEEBRAF
FELTAE—Fy MO ICT OBEMNSTE -
T3,

EHN A KESOERT, THRCES, FERA,
HAHEONA, IEH, BHRE BIUCEOMOBMR
BOY X FEBHIIHENTHD I EAEIESNTD
VOER 19 EEREEREREY 0L L, 1H0Y
PlboE®EE 2 AL EERL 1 FLLERKEL TV D
ELERSATVWAEHEEEOFSITIBE 29.1%,
LR 25.6% THY, 10 EFORERR Y L13LA LS
LTh-Tuil (B 286%, &tk 246%), £7-, &
AR 2ICOBKAEME TH D HHET | HIZ 9200 HEL
b, &HET 8300 AL EIZEL TWARVWEL, BHT
71.3%, KHET 13.0% L BEBTHL Y, Z0OXIITEH
Wi HiKESOEEHIIHEREEZTNDILOON,
TOERBIIEALREETH S,

HARESHREOBELXERTE T RWEXNBLHKI
BT ETHEIIEEEETDL, FKEHNTAT RS
FAIEBABREDOARIZLIISTE, D22 A D
DB ARVWHFETRIETE 2 FERVBLELRDIES
3o FEOEAHEBEZLNTVEIDNICT THD,

FIT, ABEOBRSIL, A0 F—Fy FRETRR
FEEBEHTHOHEREENTARELZ LV E2—-LEND
OEDHEEFHLMITHE LI, AL EHIE
iz TR+ 22 TH S,

2. A8 =3y FEFRLEEERITRNATR
1) S ORFFR

Ay F—Fy FEERLZHERBESH AR,
Fotheringham et al” %% 2000 4523 U & TH#E L TLOK,
2009 & 12 B 20 AE TIIARIh DA BE Y 27
HTY 53R ((HEB#8) Thofz, A1 ¥ —F v b
EHEHRR TR L B RIS AR OHEB % Fig!

L7,

M Internet [0 Mobile or PDA 14

(CH) BFEmw

2002 2003 2004 2005 2006 2007 2008 2009

0
2000 2001

Fig L 42 8—3y & MBAREZAVL-SEKERNTAREROS RS

oA v ¥ —F v R EERA LI ABIZEIT 2006 £ O
35 2007 ETIT 14RE RBITEML TV 5,

A vF—Fy NEEKE LB EEETANTEOR
HiE, TCIC6RBIEYY ENTEY, IEBRE LA
LRIINTED, ZOFTHDPEWVWS RTIT A v
L E a2 RmEMRNTT D,

Vandelanotte et al'” (3, 2006 £ 7 H £ TR s
ISEOFEDHH 8 8 (53.3%) [ZHRIEBOIERD)
ENBEH LI, FOTFEHRY A XL 0.44 (0.13-0.67)
LEETH I EBE LTS (Table2), LY RIFA
F AREHISIE & OEMEIEA 5 BILLEORRBH
A3y AL TFOEH (60%) DHFBTH 3~6 7
A.50%) 647 A L0 EH 40%) ORFLYRNEN
54, D Td 7=, Norman et al'” %, 2000 £ 5 2005 F
EFTOLEFBEHNAAICET S BROFRRI LRI L
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T#E B, FOEHFEY 4 X3 002 (-0.03-031D) &b
SL<HBERONAL D EH T WAEESH D &
R TVWAE, £, FHCRHLAEER IR
(84.6%) DI ML THEWBMBR L 7 R EA
LF A ANETFABICHINTEY, TABR 2 » A
LLFAS8HR (61.5%) , ST ARET I 9% 5 100% T
75%EL EThoTfoDIL 108 (769%) Thok i x
Wi LT,

Table2, A 2% —% o FAAMRDYRAN £ T

P

WAL ol Rk AT
Vandelanotie et al (2007 0.44 013 0.67 533
o
Norman ¢t al. (2007) 0.12 003 0.3 636

=T B T T

Table3. A4 > ¥ —F v M AR TR ST 2D I AL G BUE

i5 R
=74 1 { Website) P grlig
A 7 A—sb (E-mail) P
F4- v (Chat) 4
frdf il (Actvity planning) YT Er
F 4 AN woa X 1b—7 (Disucussion group) v
+r T4 m—F 27 % (Online coach and video) %
Ay z—¥%+F7—F—F [Computer tailoring) by

Tirdedr P UH S vrvri B ok

LLEDBBEEEBT L L, PCIIBITEA ¥ —Fy
R AL E O S IRIEE A BT RETH D05, KD
T S0%FLE & HHEIE L TII AR WAEERH S, TA
SEHIT Table3 DL IIZERTH DA, ATABENET
ENADRNEEDLLOBELH ST, 2, AAD
DREFEZDDEFEZONDITRIL, EE & oA
¥, AR, 7o 2T LORBRER, EEROITSH~O
NATIH ol AT —Fy M AOBRERIIEL, 2
BOHEIZIZITT 4347 (intention-to-treat analysis) # 71T
ILEHY Y AT EOR LR RO &SRS
MIZB L TOBERAERIN TS, A6Z, 7as 74
DEMETREHFRENRS VD, RO BRI &
BT B DILIEHEROE TOMENLETH D,

2) EROHEA

HBIMZBIT DA F—F v b ABFROHEN & (35
BEZ, BNOMTERERIIED Th ol a2
AETE-OZ, Miss Y OMERE TH D, iEFH
1, KFIFERRMRIC, AREFORERS VF—F

v MERTHREL, 14 BRICIABEORFKFESR
DHEIMAS 13 +£340keal/ RICHA~ATA » F—F v A
EETIE 270247 Tkeal/ A & KIS L 72 & EL T
5, s o7 v 7 Z 53 Ti-PAP] EREZERTED,
OABICBTIEELRHIELEZONLH, FRED
BB D EEALOLEERRSCH ERES 2 EMT S
e EOREEEZELTWAD,

3. HEERERETALELEEKERNTATR
1) HEAORT

R R 2 O S RTEEN S AIZEE LT, 2000
EREENSHEMERIZH LA F—FR Y FRE A—
N RO ATFRIC A S LRy, A TORY)
DI 2007 B0 Hurling et al' ObOTH D, %id
DX B3Iz, ABERS N OMIEILTTIZ2003 FiIRE S
NTEY, EERRERA-HEEHNAZAALDH
BEERSE N LS, Lo, BN RTE DI
2008 tELIEDOHFRITE EHICE KO ROER D R &
a2 B,

HEBCEL Tl 0, EHEMNa B — 2K
(PDA) # LR L L7- B AR BN AFFZES King et al'™
CEVBESA TV D, EHEE 60.7 OHIKER 19
{2 PDA #1RfE L, PDA 2% 205 2 1% 9 WHIFEY
BT S =T U T 2~3 RRIE (36 M) TIT-7o 81k
EEOE®R (B, Mg, Bay) 2A%L, #EB L
U 74— F Xy 7275V INETHo72. B
BT BB R EERE O/ T 2R X
AT SREHC AT HRIER R 8 BEICH BN
LTV, £, Kingetal i@ U o A7 L TEITE~D
MABELRELTWD ',
FEESOLEOAEHMNE LR TIE 20D,
EHEEFO a2 — P Ay —H—E R (Short
Message Service: SMS) #7EA LITEHIEEMN AHED
&3 /% Fieldson et al'™ (X W BEI N TWD, HEHE
EAMLTZ 1990 1 AN 200843 HETO 14RO
FRHBILD I D, 135 (929%) TRIFZITEEFDR
e b, SMSICET AIEILMICY 24 U B
EENTEY, HEEEILO E A — A2V EERE
NAOERITRBFS CHILOXFHRTHD L
Dbomd, FEIES L% L L7 Huding'™ D& T,
fr ABED 9 B O RIEB OB H 7 0 EMEERIL 2
I D THEEL Y AEIIRENTmEERTVA,
P EOREND, HEERERIER L -FEREHNA
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RIS EREOHMPBEAZTNRAENFOVLSTH
N, PCEBTOS A Z—Fy hAAHKTIE -2/ v
NTERIRLODG, EHEmAMEOTANEEZEEL
TV BERHD EEZ DN,

2) ERDOME
EMNIIBWTESELSZER L KEHN AHE
132003 FIZARE S ViCk o TRES N TUR, FF
RKINL—TIZLY 4RWOBAEH RN TV S,
ARG U, EHEEEEA LS IRISERIE S
T 7 A Ci-exer; % 2003 FEIZHE U TLIE, B
DA —HEEEHFEA LT Ti-exerM (M {3 Mobile + Mail
2T T R —F o SEEIZEE LT TiexerW
(W X Walking 2457) . 2 R E O BIRE K 2 28RS
LT3, ARELO-—EORFTIZENT, FMEEH
B In-HHEESHENHELEZRAV TV RVOA
KBETHHMN, —HORETESHTICEETLENT
A FRHEMBARENTIS 2,
LREIZBTAEEESEITR L g RIGE T A8
KOWEL, BREOARAS " OBELUMIR LT
LMoo, BIES P ickD PCOALE—Fy b
MAE B SEEHEEO A —ABERZIERLZBE
BInTH5D,

4, KTZFRALIENAATOT S LEFOTREM
D FASEEED DI

ICT 15 L EESNAEZHNESHELRA - F
X, BFO LS ICEZ LTV D,

a) T AHAR
—RENCEIM A AR VIZENADRLRE NS
ZZORTVEN, EBIZEA T 0S5 A~DOBINEN
<, RPHELBR B L 0B ENRHD M, F,
AR R — b2 L 20BN RS 231V HK
EBEDRITHRT A L O®RE'" L5, ULEnT
Emb, TADROREMM N2 ER T 203 & o
TRV AT R — N AELELEZOND,

b) HEfih|algk

HERE L OEMEHSEVEETADELRKENE
EZLNTWDH, 7o /7 s@gEfoasgm
%, Vandelanotte et al'® D TIIHEAREIHAS 5 B
ETRARBEBELEVEREENATNS,

c) BiRLBEIOMN A

ICT #FR LR ESNAT 977 LTILLAY
DEBFEALTHALOBEN, DTHERMBH
B, P REALVT 4 ALETA, HBERITHIE
BO3IOBEMENTE ',

Fi, TERFCEIC /U~ vETo T AIER
SHHVERHD L E DI TEENER LTV D2,
EOTBERFESHRICEELESTHICEL TR
FELT-RRFRIE D Ae i B LI @LWL Y, 2
SNTHAITELAEREDL BEREEEL7E=S
Uy 7 Ths "W ICT 2T L, S rgh 224 e frifl
BRI R T ER ((THOKE) SHLsTREE
DAL ZENEETH D,

d) MEEEROIMEA

ICT 2FA LA AL WV LTY, FEAYORRET
BT 0¥ 7 ABBOER FEOBM 2SN ot
HEENHIARAERTVLS ™M UL, fEHFR— b
OHFEINANRICEEBLAVELIRELHY, =
DEFRBLEMIERST LA TRV,

e) B EOMITE L DOREFA A

TR T LR E X0 R (2T R
DFP) \ZKH DIz, BERFELUSNAOT BN S S
AL LELETHD, BEROITHEREZET S L v
ETLHELHD Y, BEEECHOIARELITH, &
TLLEBEECEOETTEAS LIRS 20O
T, HBEN=— RN LT R ST ARENBLET
»H5,

) SBRE - TAT 4 —N FOFHE

bAETHRIE TIIRFHRAESHEREA TV DA,
BN HEREIERMEORAICETRAELY 28
ERERTHE I LAMLNTVS 'O, RFWFIFO
ST ICT 127 7 & X o[ BERRI A O IR 3 S 053 14
FEBTAIISMT 2REOL I LV 2 = ATEEHDFE
DVEERDB, £, HEBROEKXE, /7 ALT
RIEIN DEROAE L PITITHEEMEEINIZLL
RHEEEZLNTND, EETREMREOREERE
FEPEEOR TRV, AREOBELMELT
Ta 75 ARENRARTH S, BRESHTIEENX
SE/ABTLRDOND L HIZ, TOBEITHIBR
B TCLRHONLGOT, LHT7 7/ a—FIt L5
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HRES T o 7S AEBICEWT L IRRHE A B E 2
FREBRTAIRTH D,

2) R —E LTORAGENE

T D ALZEE LT3 Marshall et al® 23%8 3 O & THEHE L
TV ETHLHIM, TAY—L LI LD, X
FOEEY-ALELTICT 2FATALEV I FELS
7, B{E, HTHOESIREOBE NS L, Tl Y
ODERYEL-HOTHD, EBRISFEMTHYH
A RERY — A TIEHD D 28, HEMHIZET S
FEEEBNELZ NIBCHNSHED AT AT D e
BEZIC O, EIT, KEDT 4 v hARRY T TR
BT TIIERALTWA LI, 4#IF ICT &~
—FF 4 S RREERYANSLY S A= MEELTO
AREMEZRATALELRH D,

3) #rHgRELE L T <IEA L ADFA DR

A2 F =Ry FRBFEHBFEOHBULEOREITAT
LWL OhHD, TADREEDDNAERELTH
BEEA IRV AL EELRETH L, FIR
X, MEEIHAREA IR L EHEEOITRANERZSL
D, EHEEFEIRESNNEEFEE L DHE
EEROFMOR YL EEEIIAATHLN, 2—H
—NE=ZZY Y=L LTRTEAIZE, FOFR
EHEEEY, BEV 2rO N AR TEAEGIOEK
RIS YA v —F v N E A—/L#RH
T SH TS A SR L
BRI G L~ DRED OO T O AR
KIBIZHIRRBETH 0, KEEOHENEED D DS
5, FarSLAOT I EABEFADRIIHIT S
b, FORAERAICRTTLLELRSHD,

5.CT#ZFRBLENMATOT S LDRE

1) BAMNNEORIED VL EM

ICT #IEFRLEAAT VS LOWRHEERNE
S0, R L T DR E A A TITE
EROGENBEL VNS EMRFTFORENLL
7V, Vandelanotteetal'” iZ LB EA v F—Fy M
ADTEHDOHEY A 1T 044 (0.13-067) THHZ &M
L ICT DIERIHEREBNADHRGEEZOGND,
Lo L, A EEN L BEREEMORM LW
IWELNATH SISO, BB THALIT ) BYEC

LFNBRB Y A THHE VI ERENPFETT,
FRBFERLT O 7T LAARORERR L322V IS
VDA LR,
SHOBEOFEME L LTI, BEMHESHENE
EOFEMFELACD L LLETHD L ICT 21F
HLUAFERESANANEDL S OMEZENEFL T
ALAZ, ~AUDEVICEZLSHEHRIEMELY
A RLARLED MmO N ANZLATLT L L E
NEIZW AR, L Less, dtRE0EhBRLs
1000 288402 44 5 ICT fr Ao = 2 b idafimAdic b
NT, FDBESRKE L D EENRE, 50, &
R OO EEN B E THEM 100 A2 AR ETDH L9, ICTH
A THER 10000 I AT RT3 FDREFRRCNT
HFEHRROIMAITED - OERLH D,

2) 7ay 7 LARAOBY

Ao 7 e 77 LORER BIZET7T 722
%) OEFHRSBOHETHEHEA TS MY, Zh
I ICT #ER LTI ABFERIZIBE L7z Z & Tidi a3,
TS AR REITEHEVIIENASR LS 2L M
M A1, 7a 27T LoR g BT TidEn
MWREARHRBETHD, PHRETA—ILOER
TN ONOFETRANSLRTNA Y L ODOMANZ
fERE & 370> Ty, IRARNAAERIITVEH
SRS TVRWD, TR RREART LoD
HAZEEBRYIIRIEL, 7S 7 L~DT I ERE
BT TV EANREREDINL LAR
VL ET IBITHR S T 5 ARICHL X508, HEE (A
BRTOA—LELIIEFETT 77 20 H &R+
UL A MM D B HREAEHETE S,

3) DEOEVENITENRIE

BLEICT 2EM LIt AR DT 7 b 7 Lid Table 4
IR LTk O, RERESEOEEN O KIE#E,
FREENOLIKEEBN A KT A L OERRENETD
NTWnD, A F—Fy MREREFEOMRAEOLO
1, BEOFAMBEATHIVETES (sedentary
behavior) &V 2 & 5, ICT ZiGH L& EEFEET AN
T rALEEDLICRELILEEILLYEDNE
FEZELEENL LALLY, BEXTIChAETA
FENTVBRAIIEIT B G HIEENO BEEE (Table 5)
FRWADOLOEDDILETHAD,
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Tabled. ICTZ RO EEBNADT 7 kh A

REREEHE
(Total Physical Activity Level)

SEEO T KIEHE
(High Intensity of Physical Activity Level)

PRENGEFZHE
(Moderate Intensity of Physical Activity Level)

HIEERH A KT A DiER
(Meeting Physical Activity Guidelines)

EBNTERIO R F—
EEEZIIRERD
Bh (KL L)

Table 5. IR AIZ$51T DAY KIS RN B o> N R4

R iGN
WA a9eTy UH 2090 ET 2 [l 1, 2o (0GFIRMIL R A
MR ROS%ERIE D TREEBOHRS. 11
RT3 atLI0~1807004 1
e 1 A21 (2001)° LRI % 77 K 1 1000618 00

I T (2006)" BN RS (F O HANE Tswi 5 L8 TREE)

SR 1 A1 20 M RET 4517 2 ILBBEE -5 OREh

4) BB 2RSS EOEMEEEOH A

ICT 2{FEH L= S KIEBN AREOREDV L iz,
S RIS AEMRIEO B A H D, WP LEE
BESNIZFETEHED, KOL I BHETFHF AL
DLKIZED, HRMOBZUEE RO BLENH B, iz
E, EMEOATHBEZHH -0, ELah
EBOEE TRRORIM X B0 5, & 62 miE
BEHERIFICIET S 2 LR ERLETSH S,

FE&H

ICT & L7- 5 (RIS 8 ADFFS1E, B PCREHD
AT =Ry MrAOHEMABRETH Y, HEEEEs
RV AREI Ve hot-, BEBESNTWAHR
KROLEHON AR LT SO%RBRETHY, RHES
B TE TV DHRII Do Tz, 5%, HESEEIC L
DHEEFBNATELAEML LB EELZLND N,
PC LEHBmARDOA A MEbETHRE DHIKED
BEEYR— b CEBL I 2F ABROLENEL
EZibhi-,

i
RTINS, Tk 21 FEREES BN ARG o8

RAEBREMAEE FRRFE  LEER) |, X8
FERFHERENAE FHE B (20700516) , B LT
ER 2N EEREASBA R ERENSEREESRS AL
EEERMEREMAETE HERRE  BAKD)
O—F,E LTirbar,
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Free-living physical activity in a general Japanese population:
the Hisayama Study
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ABSTRACT
Purpose: The purpose of this study was to investigate the free-living physical activities using accelerometer
in a general Japanese population. Methods: The 2066 participants attached accelerometer for more than 7
days. We analyzed the data from 767 men and 1111 women >20 yr (mean age = 64 = 12 yr) whose physical
activity data were available. The mean walking steps, metabolic equivalent tasks (METs) * hours express as
Exercise (Ex), and the energy expenditure of free-living physical activity were calculated. Results: The mean
daily walking steps and energy expenditure were 6499.4+3476.5 steps and 2186.7+347.2 kcal in men and
6061.1+2936.7 steps and 1770.8+292.4 keal in women (p<0.01, respectively). The daily Ex for walking in
men (201.7= 121.2 Ex) was significantly higher than that in women (115.5£69.4 Ex, p<0.01). On the other
hand, the daily Ex for other physical activity in men (433.8+137.0 Ex) was significantly lower than that in
women (461.2+127.4 Ex, p<0.01). All measurements were significantly decreased with aging, especially in
70 and 80 age groups (p<0.05). Conclusions: Free-living physical activities significantly differ among sex or
age groups. Additional studies using accelerometer are needed to demonstrate the relationship between

physical activities and several lifestyle-related diseases in a general Japanese population.
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The Occurrence of Emotional/Mental Stress-Induced Atypical

“Ketosis-prone Type 2 Diabetes” in Newly Diagnosed Japanese

Subjects—Preliminary observations

Haruka SASAKI, MD, PhD "2, Yoshio KAKU, MD ?, Miho FUKUDOME, MD 24
Kenichi TOMITA, MD 2, Kenzou IINO, MD, PhD ?,
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1. Introduction
The onset of diabetes mellitus secondary to emotional

literature.

stress has been cited frequently in the

R ’ suggested a

Balasubramanyam et a and Umpierrez3
need for a more accurate classification (A classification) of
ketosis-prone diabetes (KPD) in recent articles, including
their own aimed at guiding clinical practice and
pathophysiological studics. KPD, an emerging form of
diabetes defined by presentation with diabetic ketoacidois, is
phenotypically heterogencous. We have read their study
with great interest and wondered whether there were any
stressful life events before the actual “onset” of ketosis
and/or ketoacidosis in their cases (specially, Type 2B A- 8
) R

Psychological stress is widely recognized among the
environmental factors playing a role the development of
diabetes™ ¢, However, this concept is vague, and there are
individual differences, so it is difficult to provide direct
substantiation in humans with exacerbating factors other

than hyperglycemia or

stress stimulus. The authors have treated some cases, which
have been tentatively referred to as emotional stress-induced

Atypical “KPD",

2. Research design including Cases presentation and

Methods

The index case involved a 63-year-old homemaker who
had worries concerning serious problems with her
inheritance. She became aware of polydipsia and polyuria in
addition to systemic fatigue at the end of 1997. She began to
lose weight (-13kg/3 months) and started drinking mineral
water due to extreme thirst. In February 1998, she lost
consciousness after urination and was hospitalized
immediately because her blood glucose was 420 mg/dl and
HbA, was 15.0 % (reference value; 4.8-5.8%). On
admission, her weight was 67 kg (BMI: 24.6 kg/m®), feeling
exhausted, and a blood gas analysis showed pH 7.425 and
556 u M/ total ketone bodies. She was negative for anti
islet cell (ICA) and glutamic acid decarboxylase (GAD-65)

antibodies. The insulin treatment was intensified and the

1) FUM KSR %+t > # —  Institute of Health Science, Kyushu University

2) 1EM KFHYEHEE  Division pf Diabetic and Endocrine Medicine, Chikushi Hospital, Fukuoka University
CEEE Hex A B T614-0001 BB ER K ER 1-2-6-1202 Tel&Fax : 092-822-1735
*Correspondence 1o: Haruka Sasaki 1-2-6-1202 Momochihama, Sawaraku. Fukuoka 614-0001, Japan

Tel&Fax: +81-92-822-1735 E-mail: haruka-s@mx3.canvas.ne.jp
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required insulin dosage was decreased following continuous
subcutaneous insulin infusion (CSII) after hospitalization.
After the metabolic imbalance such as hyperglycemia was
corrected, the fasting serum C-peptide concentration was 3.1
ng/ml. The insulin infusion was withdrawn on the 31st day
of administration, she is currently under observation while
maintaining glycemic control (HbA,, 6.4 %) using 3mg/day
glimepiride and 750mg/day metoformin (first line in table).
Table 1 shows the clinical characteristics of six adults,
including the case described above, who do not have a
history of consuming large amounts of soft drinks” and
obvious changes of inhibited food-intake and/or an
over-consumption of alcohol, but do include episodes within
the past three or eight months from the point when the
patients noticed typical symptoms of diabetic ketosis and/or
mild ketoacidosis which were determined to be the “onset”.
No history of any obvious infections (abscesses, sepsis,
urinary tract and upper respiratory infections) was found,
such as cerebro-cardiovascular disease. All of the cases
indicate a novel presentation of diabetes and insulin was
temporarily used along with CSII and intensified insulin
treatment. They presented diabetic ketosis as the initial
manifestation of the disease. Such patients are usually
relatively obese, upper middle-aged adults without any
immunologic evidence of type 1 diabetes (JDS/WHO 1998
and ADA 2005 classification: Type 1A [autoimmune]). We
did not find any severe acidosis in these cases, because the
relative high insulin levels may have mitigated the
development of lypolysis and ketogenesis. Problems of
internal conflict and coping and/or the allostatic response of

the patients were involved, in addition to aging and events

variation

including  individual  differences®. The clinical
characteristics and clinical course of these patients are
shown in Figure | and Table 2. One limitation of this
retrospective investigation is that we did not measure the
level of stress. However, it was not casy to measure the

emotional or mental stress directly at that time.

'3. Results and discussions

The definite pathophysiology of ketosis-prone type 2
diabetes remains unknown®, Psychological stress is an
important trigger for both an insufficiency of insulin
secretion and insulin resistance®. These conditions can be
associated with an absolute indication of insulin, an
involvement of slowly progressive “glucose toxicity™, a
correlation between idiopathic type | (Type 1B) of the
remission  or minority

. a comelation with metabolic syndrome'” or

honeymoon genetic/ethnic

2)h)
human herpes-virus 8 infection'” and Bjértorp’s theory'™.
Can an episode of extreme stress be a potential trigger of
these atypical diabetes manifestation (KPD Type 2B A-f8 +
2y 9 preserved § -cell function is also a feature of KPD even
in Japanese subjects’ '". The establishment of the clinical
condition of type 2 diabetes includes a heterogeneous
spectrum of symptoms and it is believed that such cases may
be due to the influence of our modem “stressful society”.
The mechanisms of this phasic course might be still
speculative, so this hypothesis necessitate a thorough
investigation. However, the recognition of this type of
patient is important and has implications for adequate
long-term management strategies for counseling and

emotionaily-focused therapy in the follow-up.
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Disease | Normo- Hyperglycemia
stage glycemia e!
Impaired glucos Diabetes
Normal X i
Necessi f Necessity
T regulation ""'e::“‘e No l:sul'i:: ° of
ype f blood necessity . .
°| Impaired fasting| for insulin treatment insulin
glucose | for g'vcemic treatment
glucose treatment f |
control or survival
Type 1* < —
Atypical Ketosis-Prone
Type 2 <+ > l
----I---*-—--—-
Other < >
types**
Pregnancy | N
diabetes
Lod

Figure 1: Correlation between the etiological classification of glucose metabolic
disorder and disease stages (revised version of ADA, 1997)

dncluding type 1 diabetes in the “honeymoon ” regression period.
** Cases in which insulin treatment is necessary to sustain life are observed on rare
occasions.

Table 2: Clinical characteristics of Atypical “Ketosis-prone Type 2
diabetes mellitus”

1) Acute onset (hyperglycemia, thirst and weight loss, etc)

9) There were stressful life-events in most cases, but there is not obvious causes such
as infection and/or CVD, and onset occurs with the expression of ketosis( acidosis
does not always occur)

3) There are many cases with a history of moderate obesity in relatively upper middled

aged adults.(No history of excessive intake of soft drinks)

4) Insulin secretory property is maintained to some degree (Urine CPR and glucagon
load indices)

5) Negative ICA, Anti-GAD-65 antibody and IA-2 antibody

6) There is not always a family history of diabetes

7) Insulin can be withdrawn with temporary implementation of CSII and intensified
insulin therapy, and subsequently be remitted

8) After withdrawal of insulin, it can be controlled only by diet or oral diabetic drugs

for a certain period of time
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Summary

There has been a gradually growing awareness among policy
markers and health care professionals during the past several decades
of the importance of appropriate exercise habits to major public and
health outcomes, resulting in numerous position stands and policy
recommendations that include physical activity (PA} participants. PA
has been regarded can minimize and remove the adverse physiological
changes associated with aging such as geriatric syndrome, and
contribute to mental health and well-being in elderly. Previous
prospective cohort studies show that PA has a dose-response protection
effect against all-cause and cause-specific mortality. The largest henefit
is found in moving from sedentary behavior to low level of activity, but
even at high levels of activity benefil accrue from additional activity.
The increment level of activity has recommended start up at middle age
because exercise increased longevity and prevents common chronic
disease. Multi-type exercise such as Thai Chi or social dance is more
effective improvement of physical and mental health than single-type
exercise.
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