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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 searched 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 1 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.
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Information Communication Technology (ICT) DR
RERRA 7 T DILFRI 2 E S, EEFEA
? ICT LIz 2R EERE > TV 5, BEHRE
BHEE 0 /T Lz onTHAIA4TIERS, BERTYH
ENREREEDOH T ICT 2EH LIBREZBTOEAN
BTSN TWS, 20X 51, ICT 2FEM L ARESBE
T NEL, 1TEE D 5132 OBRR O MEER LT T
BY, FHE»D GEHEOKREEL DO BT
VADIEBMNRERIDRITH 5,

ICT Z{EA LAEE BN A~DHFOESIL, b
BEOA LV —Fy NEEHEEFEOLEREORS LB
RLTWABEA D, A O 20 (@ {EF g
HV LD LERNDA »F—F v MNRIAEEE 9091 5
AT, AOERFRIT 753% & 720 §i4ELT 23 KA 2 b
WThole bHEENTNWS (Table 1), £/-FFHE"
kB L, HHEFEOBAFARIL 754%TEDIH B
20 i~40 RTOZIZBATWVHLEREENTWVD
(Table 1),

Table 1. & —Xy bR LUHHFEFIZ LN ADKBLALR
A v F—Fy bAA WHEBECLDINMA

(Internet intervention) (Mobile intervention)

ERARIT  FUHEEI09ITTA (2009445 #45)
HRHET53% (2009548 B

Y REETS 4% (2009745 $4)

HREE SR LM ERAED TR
I ABgE
FR - EHOFSHEROE AN - HEE RO R OB A0 T A

< FIA = A A R E « P RBR RIS 22T

ERIEROATED, 2007 FEOFE 2 TiEA v F—
Xy NBIED 32.6% & ZNFETERTH7HM - 4
5639.0%, T L E37.9%ICH 005 0, EEFHRAF
FELTAZ—Fy Mol O ICT OBEEMEREE -
T35,

EHR 2 FRTEB O EH L, BEIRLEER, FERE,
b HFEON A, JER, BHERE, L0 OfMOBMEER
BO) RIEBICHRENTH D Z EREIEEN TS
Y, Tk 19 EERBERGREFE Y 1L DL, 1E30%
PlEoE#%2HE 2 HELEFERL 1 FLL B L T s
FELERINLTWLEHEEEFEOEEGITE M 29.1%,
LD 25.6%TH Y, 10 FERTOFBRER Y LigL AL
o TR (B 28.6%, &tk 24.6%), 7z, &
FEHA 219 DB BEETH 5 BT 1 HIT 9200 £LU
b, T 8300 AL EICELTWRWEL, BT
71.3%, ZHET 73.0% BERATHS Y, 20k 5 ICEH
B B RIEE O EEMAIIEEERME X THD L 00D,
FOEBIIERLREETH S,

L HREENED BAELZER TE TWRWERS L3tz
KT ETHDZEEEBRTD L, FEREHNMAT RS
T BITEBNBRED NBIZBHIETE, 203X b
DB IRNHE TR TE D HERPMELRBEA
Y. FOBRANEZZ LN TNDDONICT TH B,
FIT, AFRO BRI, A ¥ —Fy MO
RS ER TOHBEBNANEEL L E=2—LEND
DEMEEALNZTE L EHI, AL EDIE
KIZOWTHFT 5 Z & Th D,

2. 13—y FEFRALE-BEESHNTATHE
1) YN DO

AU F—Fy b RER L& EEB AT,
Fotheringham et al” 7% 2000 4£1Z 1% U TR L TLUE,
2009 4 12 A 20 B ¥ TIZAR I L2 880 2 7=
I TH 536 (fHg2R) Thotle, A& —F v b
CEHIRARETEH L e S IEEIN AR OHER % Fig1
IR LT,
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Fig L 28—y bEEHERRERAVHETIN AT RBDOERER

BRlZA v —F > M EIER Uz A#F3EIE 2006 D
3 MmO 2007 AT 14 88 & KIBIZHEI L T\ 5,

AV B —F v D EEEKRE U B RIEE ABFZEOR
FE, T 6 RIS Y ShTkY, REIRE LA
LBZENTED, ZTOHRTEORWIYRT T 4>
7 VE a2 RERTT 5,

Vandelanotte et al'” 1%, 2006 € 7 A £ TR S vz
15 MOMFED > H 8 R (53.3%) IZHETEEOKED
RPBOOI, ZTOFEIHNEY A X3 044 (0.13-0.67)
LHEBETHoIERE LTS (Table2), LY BiFA
NIRRT B INE & OFAREED 5 BELLEORRBH
B 3 » ALLFOEH (60%) DIFRHE 3~6 4
H,50%) 67 AXbRH (40%) ORFLDREVEN
5 & D TdH o7, Norman et al'” 1%, 2000 ££7> 5 2005 4F
FCOFREBN AT 2 13RO IR E BT L
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TR, ZOEHHEY A XL 0.12 (-0.03-0.31) &/h
ELXEEON ALY R TIIRWAREER S 5 &
MR TWD, E, FERICRFELEFER, 11 &
(84.6%) DIF ML CHEMBAER L h T v 24
VT4 ANETABIERENTEY, A 2 » A
LUT 23 8 #@ (61.5%) , MAKT =RIL 59%7%>5 100% T
T5%UETHSTZDIX108E (76.9%) TholzZ &%
W LT,

Table2. A & —X v M AFEOHEY A X

Ly
RS AR -2 >N M ABEHE %)
Vandelanotte et al (2007)°” 0.44 0.13 0.67 53.3
8)
Norman et al. (2007) 0.12 003 031 63.6

* B FEBRE RO S

Table3. A & —X v M AFRTHNLN TV AN AESR LTEHEE

TE R
=71+ (Website) PAgigis
B A—/V (E-mail) PAgiiaiis

F b (Chat) ¥

FTENFHHE  (Activity planning) pigad
F 4 A% v i 7 A—7 (Disucussion group) PAGAS
*vF A a—F L5 4 (Online coach and video) i
Iyt a—# « F—75—F (Computer tailoring) g

CRHAETHEN KRB Kbl

PLEDORHERBLT DL, PCICBITF A v ¥ —3 >
MANTEHOEEIEEELZIERATETH 55, R
BRI S0%RRE L HIFHTE S CRABRWETREER D B, A
ZRIT Table3 DX I IKEHRTH DD, MIABRIHET
ERNADIRPEED EORE LD, T, NAAD
NREED D LE X ONDERIE, *5E L O%AE
¥, MAHME, 7u 7T AOFI IR, BEOTE~D
NMAThoTe, 4V F—Fy M ADBRERITEL, %)
BOHEIZILITT 547 (intention-to-treat analysis) %47
SMENRH Y 1V, AR T RO M LR ORIk
HEICE L COBREREINTWD, EBIZ, Tn s I A
DBME TEREFRENZN D, DIRO— %
BT BB BROE TOWREBMLETH D,

2) EROHE

WIMZBIT A #—3 v M ABROBEM & i34f
FREZ, ENOTFRBREEIImD Thieh o7z, Box B3
AFTELOR, BES ' OWFERETH D, MK
X, REVFEEERRIC, BERTOREL A V¥ —X

> MERTERAEL, 14 BRICIIHREORE AIFEE
DA 13+340keal/ HIZHERTA » F—F v A
FETIL 270+477keal/ H & KIBIZHEM L7 & #HE LT
5, BIFSDTa 7T Ak Tli-PAP) &m& S TEHY,
DPRECBT2EBERBBELZELAOND N, HRED
FUFIZ BT B EAERAL O MBS B (AIEE 2 EHIT 5
REDHEEZEL TN D,

3. ERHImEKREZFALEBKEIENARR
1) ¥ DOF5E

TR R 2 A T2 S RIS B AT NI B LT, 2000
ERB L SEIMEMIZH DA v F—Fy PR E A—
N FRWTEI ABFFRIZ AR B & A 7a\n, B4 TORA]
DAL 2007 ££0 Hurling et al'® DL D TH S, %k
DX DI, AREES PV OFFRITT TIT 2003 FIZHE &
NTEY, #EEERXERAWZFEESHNAZERDOT
DEENENZ ERDAD, LonL, LTIERT LI,
2008 ELUEOHFRITEEL IO REOER DR X
MPAEZ B,

EHBEE T WD, #HEMNa P — ZiEE
(PDA) Z kL L7 B RIEBIN ABFZEA King et al'®
RV BEESNTVWD, FEFEE 60.7 O HURAER 19
412 PDA % &Mk L, PDA 2374 2 IRf & P44 9 REIZ3E
57 7 =S LT 2~3 RRE 36 M) TIToz &k
FEBOF®R (8, 8 SRl 2EEL, BHEBX
OEET7 4 — Ry 7 E2ITHIEVWI AR THoTz, &
VEZIZBI T b AVERER 2 R EEE O/NMiHF 2 Rt &
AT RTRRERIZ LT HRET & 8 BRICERICHEM
LT, %7z, King et al iX[F U A7 A TRITEN~D
MABBLHELTVD 7,

HEEHOREORE B L LIZHIR TR0,
BHEFOVa— My E—Y % —E R (Short
Message Service: SMS) %15 L 2ATEVE RN ABFED
FAFLDS Fjeldson et al'® IC L VMBS TW 5, HEHE
EERVNZ 1990 4E 1 A M5 2008 4E3 HETD 14 §RD
IR ILD D B, 1388 (92.9%) TRFRITHERDE
DR BTz, SMSIZET BHFSITIC S 2 R 7
HEENTEY, HEEZEDO E A— A2 BV AIEEE
MADERIZFRES TELIZ L2 XFERTHDZ &
Bbhhb, FERES 254 L Lz Hurling' O#HE T,
IABED 9 BB OHERIEBIOME H 72 0 BN 2 B
M IS CHBELVEBICRE ot SN TS,

U EDRERNG, BHmREIEA L HERIEEA
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TS B ROEMPB RIAENDHE DOV L DTH
D, PCRERIBTDA L Z—Fy MAFRETE -7/ ¥
AT ERR LSO, #HEEAME O ANEELRE L
T BERD D EEZ LN,

2) ERNOHIZE

EMIZB W TEHEFLZIEA U S RIS A5
132003 SEICAMRE B VI X o THE SN TLIE, FERF
BRI N—TFIZE Y AIROBRER RSN TN,

AERE S D 0X, EEREFEER LIRS RE S
a7 J A Ti-exer] % 2003 £RICHRE L CLAK:, HHERS
DA — VSR ETEA L7z li-exerM (M IZ Mobile * Mail
EET)) P R0 r—F U SREICE L LT Ti-exerW
(W X Walking Z#§97) 1 72 Y OB B E K& 1IC8E
LTW5, ABRELO—HEDOHIRIZBWT, FHAFEEN
AL S N HRIEEEOBEEEEZ ATV RVLO R
BETHDIH, —MOBE TRBITICEETHEAT
A2 NRFEPREINTEN TS X,

ORENCI T D EWFBEETEA L F IRIEE /T AHSF
ZEDOWEIL, BIROALRE S P OWMELSMT R 72
BRI, WS W Iick b PC DA F—Fy b
AL BB S THEHBREO A — R ETER Li#HE
B ER TS,

4. ICT#FRALENMATOTS LEFOAREME
D MABRERED BT

ICT WA LB RIEE N A LTI EE LR A b
i1, UFoX B2 60 T3,

a) S AHIM

—RENII M AR R VIEENAZIRE L RE WL
EZZONTWER, EERIZIZT 0 7T A~DSINRH
KL, WPHELHEZ D EOBENRHD MV, £,
AR — b ik LR2WHA R 2212 EHKE
IEEERS RIS L omE " b H B, Uk
LM b, ST AZNRO RGN 2 EH T 5 1m0
TIRVREGER R AR — R RRE LB X D,

b) HEAREIEL

KBRE L OBEMEIEBRZVIEENT AR RKENE
BN TWER, 7al T ARgEE A oafxsm
9%, Vandelanotte et al'® OFAZ TITIEAREIEA 5 BILL
ETHAARERE bRV EHREINTND,

¢) BEFRISREONA

ICT #EA LI HIEBN AT 7 7T A TIHLES:
DEFHEZISALTWS SDONE, F1TH SR
i, NI UARF LT o IAETIV, EEITEIE
RO3IONEHENTHSE Y,

£, FERRICESS ) vAYET RS T ACHEA
SEBNERD B LS OWFEERDIER LTV 5,
E TR EENSRICEERRETHICEL TR
HELTWRZRa e fEER A E S Z LWL 10 2
ENTWAITEEARKEIL BERELELIE=X
V7T W ICT R7EH L, EEBTEI & 23 456170
B RHICHR Y ER (THORE) S5 TRERE
DirteZ LREETH B,

d) XTEEROYIEIEA

ICT ZFEBHALEAALVSTY, 1 FEAEDOHET
BN T 0 7T BOMRROME A F L OB & & foxt
EFFEMHEBAENR TS Y LavL, My R— b
DEEEINADRICEELARANE VI RELDHY, =
DERPUENTRER ST b THRN D,

e) B2 EDMITENE DRIFFAA

Il T AOMRE LV ILE B IEBESCHIEIE
D) KD DITIE, FEEBHLUAOITE 2 dE S+
HZLVEBETHD, BEROTHERZRETININ
ETABELHD 0, BEHECELAEL T, &4
TLUbHEEBNICBELERTENRLNEIIRL 20D
T, HBEO=—XG U7 v 77 ABRENLET
B5,

) XHRE - AT 4 —N FOFE

PHETHHEIL TIIRFERESBER S TWD 2,
RECH BRI EEMREOKEICETIRELY 5 &
TRERTHDH Z ERMBNTNS O BENFTRO
KX ICT 127 7 & R AlRE R BB A O R EE S O F ik
FEBNACBINTERBDRE LWV - RIEEOFRE
DOEDLRD, £, HBEROEEIE, s I AT
AL SN D FEROBMEEHTITHERME Iz L
25 EEZLNTND, BETREFRE ORI
HHOFED A TRV, JIREOREEHEE X -
Tu T ABRERRARTH D, BESCHEREN
SEBABTOHLRERD LN D L 51T, FOHETHIRS
BB ETHLRDONLDT, EHAT7 Fu—FIc k5
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FITEE T 1 7T LRIV T UIBREZ B E 2
TERRBRAIRTH D,

2) RV —L L LTORREM:

Z D AIZEI LTI Marshall et al® 2530 5 CHR L
TWEZ ETHHLDB, TAY— eV LY, dR
HOEEZY —LE LTICT 2IEHT2 L0 FiEb
%, BE, HETA OESHEOBFENL 1L, HwmR L
DEHREBB LIS DOTH D, RBRIEFEMATHYH
ZhiRERIRME Y — L TIRBH Y 5 B, HITAICBIT B
HENBESINEZ KIBIHEMSEDAT 4 TI2hd e
HEZIZS W FIZT, KFEOT 4 v hRRT T TR
REANTTIEAL TS X 51T, 5%I1% ICT &~
— T T 4 T FEEERY AN 24— REELTO
AIREME & RRETT DL ERH D,

3) FrgReE EF<IEH LI /r AR OB

AU —Ry NOEEBEFEOFHABEOHRIZBER
LWbDRDD, TADREEDLNMAERL LTH
B2 VDT AL TEELRBRECTH B, Hilx
i, INEREER SRR 2 B8 L - B BRI ANE 2 b
B, ERERICER I NIIEE SR L D B
EBOFMOZLHE L FEEIRATH DA, 2—F
—DE=F YTV & LTHEEEITE, F0F]
FEHEEE VY, BEWV L D000 AR TIIHEE 0%
EPBHHLARIIR E 2 A ¥ —F v bR E A—/LiEH
TIRE SETWD 2 28, IEEFHSRE 2 188 LT- 4
BEEILT — A2 —~DREDTZDHD T 0 AN
KIBIZHITRFTEETH 0, BEROHEMERERD 5 5725
Ve TRTTEADT 7 EARELENADRIZLAT S -
b, ZOFRAEBRACRFNTILEND B,

S5.ICT #FRLENATOY S LDORRE

1) B2 R OMEED L EEME

ICT Z¥ER LM AT B 7T LADOBZENEE 2\
BT, fBEE L EEET 2 MmN A TITE
ERERODEPYFI VNI ERFET N L
72\, Vandelanotte et al'® 12k B & A F—X v MMy
ADFELEDFHEY A i3 0.44 (0.13-0.67) THDZ &
5 ICT DIEARHEIEEN AR EEZ BN D,
LU, BB 03 E R 72 R EE b OB AR &
STEERNATH D0, B THAAZRITIHELHIC

EENBHROZ2Y =NV THD L) ERVFTT,
FNRFRST 0 7T ABRBORERER & 1372012 <
WOAH LI,
SHOMEOFEMEL LTIE, BRMRECEAE
BOFEFEEZ ANVD Z L bMETHD 7, ICT %iE
AL ERESHN AL, < OWEBENERHL TV
X902, ~ANOEVICEZ D EEDRIIEMRNY
A RLBRLEDZHEEOMN AR THT L E
WERWZ R, LA LERD, SHRE OS5 E
1000 288+ DIZET 5 ICT SrAD = 2 NI R
NC, TORERREL RDAREERRE Y, S BT, &
EA OEBHE CTHEM 100 L 2R L T5 X0, ICT /v
AT THR 10000 &2/ A Z T 5 TR ERE N
EEAOMEIITER L DR L H 5,

2) FarZ AFROBA

MABEFOT v 7T AR HE FIXIET7T 7
R) OERTFTHLL OPFETHBE TG MV —h
X ICT & L7 ABFRICIRIE L7z Z & TRV,
Tu 7 AFARTIEWVEENADRLEL L HHEN
BhHA78, 7ar T AOFARER _BIXET CidEh
RVWEBERMMERETCH D, FIHZETA—NVOER
N OPDIFETHNLNTNS ¥ L ODRAKR 2
RIS & 1372 o TV, IRARRZRAFRFITVE 2
BT 2 TRV, Bl 2 IFFRAREAE T Lo>2
HHZEEBRYIZFEEL, 7ul T A~DT 7 R%
RI7DOFHa 7 VENRENFEHINE LR
W E7, 1B E T 5 AN L B0, f5EE (A)
BREATOA—NVERIEFE T 07 7 20 F %2R
UL A NI B BEPHFTE B,

3) ROEVRRITEIDREE

BAEICT ZER L2 N ABIRD T U k7 114 Table 4
R LTE R 91T, MEAREEECRER O KRS E,
FENORERIEEIT A FT7 A4 L OBRE ERZET S
TIN5, £ —Fy NEFHBEFHROFIHAZO LD
W, BEOFMAGMENTHNIEAES (sedentary
behavior) & W2 & 9, ICT 21 LIz B RIEEIfT AR
TOURNILZEDLEIIIRELIZE XLV EY»E
AT ZEBEENL LRV, BEE TIChAETA
RINTWDHAIZBT 2 FRIEEND HAZME (Table 5)
ERAVWADOLOEDDOFETHS I,
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Table 4. ICTZ W= EEEENADT U ML

BEEETE
(Total Physical Activity Level)

RREDFREHE
(High Intensity of Physical Activity Level)

FEEOFFEEE
(Moderate Intensity of Physical Activity Level)

HREBMAA KT A DERL
(Meeting Physical Activity Guidelines)

BETHORT—Y
EEEIIEERD
5 Gt L)

Table 5. FRAICBI BEER S EEENRE O B
e HRTEE B E
A (1997 1 R0 ETE 2@ L, TOAHBEITRA

BEREREOSO%REOHBRFENOHE, 18
B CAEF140~18045 2L

TR A A21 (2001)° 1B OFEE 4 X0 1000580

A8 (2006)> JE23METs* (F D) HAME T+ I EE) THEIR)

FEHE B AL 21 AT 3617 D E RAERES<VIED)

4) BB B REESEOFMIEEOF| A

ICT #1&H L7 B IREEN AR DOBEDO O L DI,
SRR B A ERMRIEOZ AN S D, VTR
WL ENTFETIED DN, RO XD RBFFETY A
DTRIZEY, FEwo ”%ﬁ%mbé%%#&é‘ﬁz
X, BRREOA TRMmEE S 0L, EEIh
@ﬁ@ﬁﬁme@%ﬁﬁ%%@é,éB¥iMﬁ
ERtEERICHIET D2 R EBNETH D,

FEH

ICT ZVEH L= RIS B/t ABFEIE, 72 PC RO
AV H—Fy M AOENBEE TH Y, HEHERKE
AW ARG D 72 hr o T, BIERE SN TWAHF
22 G EE O AT 50%RETHY, RHHRES
Pl T & TV BHIFRII D e dr o o, A5, EHEERARIC X
DEIRIFEB AR CL B2 60D,
PC L #EHIRROF R EMEA DY THAE O HEKIEE)
WBEFR— P CEDROIRVAT LAREBOLES.D
Zzbhiz,

(RS
AWFFENE, Rk 21 FRER A B ERT SRR B

%32 %
RIRERM SR (PrFeREE LERET) |, XEE
AP IR E MBS FHFE B (20700516) , BI O

PR 21 SR EEA S BRI R AR RS ETERBRESE
EEERARREREE FRREE  BEHD)
D—EE L TIThiviz,

51 F SRR
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