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mHealth interventions to increase physical activity for older adults:
A meta-analysis of effectiveness
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Objectives: This study aims to assess the effectiveness of mHealth interventions to increase physical activity for the
elderly. Methods: A database search was conducted using Cochrane CENTRAL, Medline/PubMed, EMbase, KoreaMed,
KMbase, and KISTI (ScienceON), yvielding 21 eligible studies. A random-effects model was used to calculate effect
sizes by weighted standardized mean differences. Results: This meta-analysis included 21 studies and 1,814
participants. These studies included the following outcome variables: Steps, 6-min walk distance(6MWD), physical
activity(PA) that was significantly increased and body mass index(BMI) that was significantly decreased(Steps: g=0.856,
p<.005; 6MWD: g=0.630, p<.05; PA: g=0.177, p<.05; BMIL: g=-0.351, p<.05). Conclusion: For more effective digital
health interventions, research on more effective intervention composition-tailored strategies will need to be actively
conducted. To continue to develop, new types of health promotional interventions need to be conducted continuously
by health experts and economic evaluation.
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2 MEA "ol thMinistry of Health and Welfare &
Korea Health Promotion Institute, 2021). 5] 247333
d AL Mo 2 A AT AM|A FA el F414
AE7|& &8 A=H0& g3 7]&0|2A Al'loT &
424 AAYY 7|eS E83 k9l g AT ARIAE
gt v ok LRIFoAE AREE S8 E= 4
S FAIE o1l glow, A AFS]9] k152 HEH A
Yoj(Active seniongt 2™ QIEY € B 7|7|&
W3] Z-g5tal ATHByun, Jeon & Y1, 2022). TLo] =
g HHY @ A(mHealth) 7]&0] AA1Zs 7Aoo 2t
Zo|gl= A At BuEa 91of(Changizi & Kaveh,
2017), l=d7] A7 18] mHealth SA19] B 2440
Bl ZREI .

7] B4 mHealth A= A7 3% X008
AAEET ¥ 2okl SHALE FP= o, THdd
3} 7§ a3tEo]dtHRobert et al., 2021; Paramastri
et al., 2020). £3], =¥7] YA} mHealth A= 3= Al
Ags ol 8=, SAE S ol A= 4 A
B5A0] aits RAHPark & Lee, 2019). =91 th4k<]
AA S HA1ES A%t mHealth SAE &2 v, SA Al
7 A4l 74, A AE 7/ SN e
HHHAslam et al., 2020). SFA9F jFE A1) oIFof A
1 FA 7171o] BAY 7] anfe] s HalskA] 15
FAI-o] AR i(Yerrakalva et al., 2019: Cheatham
et al., 2018), =91 thA} mHealth &4 E17} A& 0=
A2 = U= A 84 AAZ R whelst A7 F
okt eQlE o AAEES MAA717] Hdl
A AIA], HHEY 9, HEbo]A AlA] 71RE HYE Y 52
THJSE mHeath SA17F 8312 0 2 &-g=|o] $31(Changizi
& Kaveh, 2017), @5 ¥3} o] 20 wje} HHld 7]&S 4
|3 SA= AAEE BUEY 2 H1o] 43} ol T
™A dF= 1E ¢ U Aol EuH B ok
(Cadmus-Bertram et al., 2015). €3] =919] 3% 53t
mHealth $A49] &3= o+9] 150 o 5= 7] Wi
of] /ol wet vl sk Aol "astrtal AAH B ok
(Changizi & Kaveh, 2017).
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2 A= FAT U9 2 g AAEE S fI%E
mHealth $A419] 235 A5 2199 =2 tdo=

HeREAe AAISH .

Aol EALS 7| EGHAAL, S0AE, A=Y,
AEA), A 73, A 71X, B5HI}71&Behavior
change techniques, BCTs), FEI7|(EFA & 279
), WA ELAGAT L 229 4, A9 5), A =
HE U= 29855 712 sl et 2
O] e SHESFIA}; Egger's testg: Fokal A7
I (Funnel ploty& AlAlsto] &3 H3KPublication bias)
< gRIskAnh. 3 HEo] Jil=El= A% F8A 7
(Trim-and-fil)& $35to] ASAF FFE HAFHU

2) M U37|(Effect size) &

A0l gt a3t=7]+= AP a Y} P (Random-effects
model& ARESte] B2 70 we} 7H5A7F Fojd #
Z5}5 g4 2po](Standardized mean difference, SMD)Z
A] Hedges's g& AT 8313718 &g QlolA
& Cohen (1988)9] 7|l w} 0.8 oldeld ol a4
717} AL siAstaL, 0.5 o1 0.8 B[Rk HEOR a4
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= AR FS UElis 23 $(Steps), 6=

%‘{ AL AZ)(6-min walk distance, 6GMWD; ©: m), /\]
A&5 Al7HPhysical activity, PA; ©9]: min/day), B|E
= "}E}LHL A A=A Body mass index, BMI; ©9:
kg/m’ye R sl & 47 ¥R EAS 45tlh.

2. Itged H Ay M

£ A= Preferred Reporting Items for Systematic
reviews and Meta-Analyses(PRISMA) 2020 E1 XS
225l tHPage et al., 2021). o]of wat AFhA; AAES
28l PICO-SD(Population, Intervention, Comparison,
Outcome, Study Designs)@} E3F 9 wjA| 7|&S 45}
At AR wd7lol Sl v 654 o] ARl
Zote A=, BoAPo] W 65AE Eddole A=
HiAlsHA] Aottt E3F, SA H(Baseline) Al A|=0
o]z &o] Q& Z=AxHY HAAAS 7 &) o
4 A= AT S HS mHealth 7]&0] &8

¥ WY(application, App)7|8t AAZE FAE o=

AT RS mHealth 7|&0] -85 AAES A
£ AgoA| ot v Ytoofof sh, AxpHQl A

Records identified through
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A= AAEE] MKl & 45, MWD, PA) Ti= 4l

A2 B3 A= tﬂﬂ("ﬂ BMDE Yehd & Q=
A} ARE Z7doto] BAY FAE Bt =72 = Agt
sttt A= 54914 A A (Randomized controlled

trials, RCDY FAMI A (Quasi-experimental study
design)® Mot

ATLE HAsk AAsk= T2 PRISMA 2020 flow
diagramo]l w2t =345t9lt}. A AFEE= 20129 195
202249 119714 =diejollA Eard sh&A] 292 W

O = siglon, ti A AAS flsf =2, AAEE, B

vl S =g AMolE zdlsla] 276ttt B3 A
A o] efHo] A == 2|SHE A ¥H(National Library
of Medicine)°] A|AITH COSI (COre, Standard, Ideal)
g9l 34 HloJEHo]Ad] w2} Cochrane CENTRAL,
Medline/PubMed, Embase®] =9 333} KoreaMed,
KMbase, KISS, KISTI (ScienceON)2] =1 43%of|A] 2022
| 11€¥of] M-S asigint. AAE A4l F 9,296|
ojlon, HMr=E 22 3o F£is F 7}5]'03‘3} S5
Al o]F Ay, 2=, OJUHHZﬂE AX A 7IE=
= A7e F 219olglon, S £
Aoz A4 }9&‘3} Figure 1].
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database searching (n=9296)

Records removed before screening:
Duplicate records removed (n=2069)

E

Additional records identified
through other sources (n=3)

Records screened (n=7230)

¥

Full-text articles assessed for

Records excluded based on title (n=6658)
Records excluded based on abstract (n=486)

eligibility (n=86)

¥

Studies included
in meta-analysis (n=21)

Articles excluded (n=65)
» 16 Published only for abstract
* 15 Unrelated to increasing physical activity
» 8 Not randomized trial or quasi-experimental
study
= 7 Physical activity not assessed quantitatively
* 5 Not target population
* 5 Not peer reviewed
* 4 Not original research
* 3 Not mHealth-intervention
+ 2 Not published in English or Korean

[Figure 1] Flow chart of study selection process
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. HEHEHolE= Comprehensive Meta Analysis
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(Table 1) Characteristics of studies for meta—analysis

Ho g A Sh&A] =&o] 1H(4.7%), =9 Sh&A] =&
20%(95.2%)°1c}. A+ A =W gEA =
29 A 77A, == SOAIRE 72AIH B2V =
AAHow AFydo] Bt 43.8B(HS 108 ~171%9),
BATo] Bt 42.68RS 78~1728)e130 e, =
Ae] A AT} SAIHTo] 2+ 15783 70131
AL, 59 ATo] B Bt 453809 128 ~1717%)% B
Tt 44.478(8 91 8 ~172%)e1 Ut SA 717k AA| B+
16789 25~72) 901, =W A9 3% 245, =<
AY BF Bt 15.65(HY 25~7259) 00t HEHEA 0]
GEEH =5 T3S AlYsta, 18H| =04 BCTs7t
AE&H FAE st on, S8 BCTs 7i57} 570 7]
qkQl =Fo] 158, 85 BCTs =7} 871, 1171, 23711
=i2o] ZHZF 1HA ATk ==l E8% BCTs= 4
Aoz 1) A7) EYHH(self-monitoring), 2) IT|=9H
(feedback), 3) W= tailoring), 4 BF A7 (goal setting),
5) 5 2 diA 9 AE(action or coping planning), 6)
AFS1A R R](social support), 7) EANgrade or incentive)
T77HE £5S 4 8o, 247 1) 114, 2) 144, 3) 9
H, 4 84, 5) 3H, 0) 44, 7) 28| =04 ERI=A
(Table 1).

Mean age

Sample size Period of
No. Reference Study design Country (years) .Types (.)f intervention BCTs” Out.come
intervention (week) variable
Int. Con. Int Con. RES
1 Hong (2013) RCT KR 15 7 7746 75+9 opprinperson 24 - BMI
program
~ . Quasi-
Bar?jlan(z(("ﬁgm experimental  ES 26 51 646 6619 app 8 1,2 6MWD
et a design
Ashe et al. 1,234,
+ +
3 (2015) RCT CA 12 7 6414 63t4 app+web 24 567 Steps
4 Mar(tzlglg al RCT US 16 16 58+8 60+7 app 2 23 Steps
Vorrink et al.
5 (2016) RCT NL 102 73 6249 6348 apptweb 24 2 Steps, 6MWD
g Demever etal RCT BU 171 172 668 6748 app 12 2.4 6MWD

(2017)
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. Mean age .
Sample size Period of
No. Reference Study design Country (years) . s (.)f intervention BCTSs” OutFome
intervention (week) variable
Intt Con. Int. Con.
Lyons et al. . 1,234,
7 2017) RCT US 20 20 615 61%6 app+device 12 567 Steps
8 Wldl(ggfl 7e)t al RCT US 37 34 62£10 6310  apptweb 12 5  PABRM
9 Dusv(:;(;il 8e)t al. RCT UsS 10 9 6619 7314 app+device 12 - Steps, PA
10 Pop(gglgg al RCT BE 24 18 6247 G4+8  apptweb 5 123  Steps, PA
no Vvt R BE 38 34 7084 7084 apphweb 5 234 Seps PA
jp  CrauPellicer RCT BS 24 17 G211 68+11 8 12 6MWD
et al. (2020) * - app ‘
13 Persell etal RCT US 144 153 5912 58%13  app 72 134 PABM
(2020)
Bisson et al. .
14 RCT Us 50 46 61+8 61%7 app+device 4 1,6 Steps
(2021)
Blair et al. 1,234,
15 (021) RCT MX 18 18 69+4 7045 appt+phone call 12 56 Steps, PA
16 Bric%%;‘i)et al - ger AU 37 42 7247 7146 app+phone call 48 124 Steps, GMWD
jy  Pinto et al RCT US 12 8 712 7245 12 2 St
(2021) e app s
Wong et al. .
18 2021) RCT HK 38 39 5746 60%7 app 12 BMI
Cai et al.
19 (2022) RCT CN 36 36 576 60£7 app 12 2 Steps
Collins et al.
20 (2022) RCT US 13 16 63+8 68+7 app+phone call 12 1,4 6MWD
g1 Kharmats et al RCT US 77 78  under 71 app+web 5 123 PA BM

(2022)

Notes. Int=Intervention group: Con=Control group:; BCTs=Behavior change techniques: KR=Korea; ES=Spain: CA=Canada; US=United States;
NL=Nettherlands: EU=Europe: Be=Belgium: MX=Mexico; HK=Hong Kong
* ]=self-monitoring, 2=feedback, 3=tailoring, 4=goal setting, 5=action or coping planning, 6=social support, 7=grade or incentive

J9T7] W7t E= 2 4, 6MWD, PA, BMI ZHto < SRISIATE. A2 4x(t=2.94, df=10, p<.05)2F BMI(t=2.85,
o Zuj7] JI-Oo=2 AZHHoR ESWHdrs HES 4 df=4, p(05)= BAHCE [oJsto] E3HTFo] FRI=3
I, A5 59 BMIoA] thAZo]A] ittt 3L Egger's 7] 8o, trim-and-fill 7|HMOoE HAS FHFA7E
tests =S Ak, 6MWD(t=1.26, df=4, p>0.1)2} PA(t=1.50, EA51AtHFigure 2l.
df=5, p0.)= AR LR F2Js51A] ol o] Y=
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(A) Steps per day* (B) 6-min walk distance [m]

L o

t=2.46, df=10, p=.033 t=1.26, df=4, p=275
(C) Physical activity [min/day] (D) Body mass index* [kg/m?]
=150, df=5 p=.092 ‘ ’ =285, df=4, p=.046
e o8 —_—

— ———————

x-asix. Hedges's g y-asix: Standard error, * Trim-and-fill

[Figure 2] Funnel plot of standard error by Hedges's g
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£ SFIIEEAS SR 951 s FIE 71
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ARA7|E EAEG oY fogt RS BAUTHpC05). &
73719 oS HoFE = 11.7%Q=6.793, p)0.1)ZE
32 o] d/dE BEoirh BMIoY ths £7g3t a3tH7] 6719
B -0.3512 FS anar|z BAggoy (gt
ANE BAEHp=05). ATA7]9] o|dFE HolF
I*E= 56.8%(Q=11.563, p(.05)Z FIHHYE9 oA
H,

0]9} Zto] 01 thA} AlH|TE FRAF Z2] o] WS The-
mHealth $4= W& &84 = Al vl A4zt
AE5HT 247 A== s 4, MWD, PAE 571 4
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Fav ours Intervention

Stdyname Stfistics for 2ach study
Hedges's Standard Lower Upper
g error Variance  limit limit Z-Value p-Value
Caatal, 2022 5543 Q5% 0275 4514 LLani 0I5 2000
Marfin etal, 2015 1487 0350 [+h L] omz 223 175e 0000
Blairetd, 2021 0500 0343 o7 0zze 182 288 0008
Fintosta., 2021 oEs2 D45 Q211 -0.008 173 1343 Q052
Ashests 2015 0BT D454 0215 033 1457 1264 0206
Foppe etal, 2003 0455 oze 0083 00 1020 1.584 i3
Lywnseta. 2017 0383 0313 Q0% -0ZE 1.002 0214
Erichood atal., 2001 0.3rs 0225 D051 -Di054 el 004
Wan Dycketal |, 2013 0208 ke oy 0055 0280 a3 03Iz
Duschast d 2018 0087 D43 i -0TT4 0348 0843
Bizzon atal, 2021 0208 D4 0348 0445 0802
Worrinketal, 2006 15 [T Dad 0456 031
0272 0074 0324 138 00
-2.00 -1.00
Favours Control
(B) 6-min walk distance [m]
¥
Hedges's Standard Upper

g ermor Variance limit limit ZNauve p-Value

Brickwood of al., 2021 2328 0290 0084 178 287 a025 0.000

Barberan- Garcia et o, 2014 0481 0241 0058 0012 0834 14909 0058

Worrirk et dl, 2016 0.383 0.154 0024 00& 0635 2487 0013

Callins = &, 2022 0334 0366 013 0382 1051 0815 0360

u-Pelicer o o, 2020 0251 0312 009 0381 0862 LTl 0.422

1al, 2017 0123 0108 0012 0088 035 1.145 0252

0830 0274 0075 [T 1.187 228 0.m2

-200 -1.00

(C) Physical activity [min/day]

Fav ours Control

100

Fav ours Intery ention

Studyname Stfistics or each study Hedges's g and 55 CI
Hedges's Standard Lower Upper Relative
g error Variance  limit limit Z-Value p-Value weight
0500 0243 L34 o2ze 1582 2806 008 586
0.400 0zZIr Q055 0055 0865 1.683 [ili el 1159
208 02M Q056 0250 =3 Q.84 0372 1187
0.124 0306 0054 0476 o 0404 [+ 3] T3S
Persall stal, 2020 Q087 0195 0013 0130 0324 0.8% 0403 556
Duschactd. 208 0087 0438 nise 0774 08 0158 0843 164
Kharmetsata , 2022 0023 0180 00E 0250 0.3% 0145 QB85 2283
Q.7 el Q00T 010 0244 200 o037 ‘v
-2.00 -1.00 0.00 1.00 200
Favours Control Fav ours Intervention
(D) Body mass index [kg/m?]
Studyname Sttistics or each stedy
Hedges's Standard Lower Upper
g emor Variance  limit limit  Z-Value p-Value
Widmer et al., 2017 DTz 0059 -1187 -0238 -2335 0.003
Weong etd., 2021 -0.558 0054 1012 -0204 -Z2BI9 0.005
Hang . 2013 -0.581 0202 -14T1 020 135 0.188 8.51
Brickwood et al., 0302 0050 -0T42 0138 1346 0178 1617
Kharmats et al -0.237 0026 -05B51 0.07TT  -1477 0.140 2133
Persell etal., 2020 0012 0012 -0240 0214 -0.108 0.914 2537
-0.351 07 -0802 -DOS9 -ZT28 0.006 ‘-
-2.00 -1.00 0.00 1.00 200

[Figure 3]

Forest plot for

Fav ours Intervention

Favours Control

studies mHealth intervention effect sizes
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3. oi2lz0l M2 Lol MHES JHM
DHIARMA(mHealth) SXH2| §1137|

/\}-9-8]-04 o] A1 A]

7-]0

1474

l:KTadole 2.

A} AR EE R4S 915 mHealth A9 ﬁﬂr
A 4ol A HigginsY I-squared(’) EASS

(Table 2) Effect sizes obtained from comparative subgroups analyses

% A, olaAo] B4 ek 2t
%9k GMWDO] sto] Sl gELS S5t

I

7

Subgroup variables

Effect size statistics

Null test Heterogeneity statistics

k g SE 95% CI p Z Q ?
Effect Pooled effect 12 0.856  0.272  0.324, 1.388 .002 3.152 116.869 90.588
size of Age group (year)
steps
per < 65 5 0.281 0.102  0.081, 0.481 .006 2.754 11.684 65.765
W s 7 0724 0124 0480, 0968 .000 581  97.609  93.853
Period (week)
< 12 4 0.330 0.128  0.079, 0.580 .010 2.580 10.837 72.318
12 5 1.140 0.176  0.795, 1.485  .000 6.476 85.889 95.343
> 24 3 0.250  0.122  0.011, 0.490  .040 2.052 1.232 0.000
Intervention type
App only 3 2300 0259  1.793, 2.807 .000 8.887 54.503 96.330
App + device 3 0.142  0.159 -0.169, 0.453 .369 0.897 0.840 0.000
App + phone call 2 0.535 0.188  0.166, 0.904  .004 2.843 1.621 38.327
App + web 4 0.240 0.113  0.018, 0.463 .034 2.120 1.446 0.000
BCT counts
<5 8 0.449 0.087 0276, 0.617 .000 5.132 114.349 93.878
5-10 1 0.900 0343 0228 1572  .009 2.626 0.000 0.000
> 10 2 0451 0.259 -0.058, 0.959 .082 1.737 0.125 0.000
BCT (self-monitoring) applied
Yes 6 0.359 0.112  0.139, 0.579 .001 3.201 5.173 3.342
No 6 0.558 0.111  0.340, 0.775 .000 5.023 110.112 95.459
BCT (feedback) applied
Yes 10 0.550 0.087 0.379, 0.721 .000 6.297 111.011 91.893
No 2 0.057 0.184 -0.304, 0.418 756 0.311 0.006 0.000
BCT (tailoring) applied
Yes 6 0.553  0.129  0.300, 0.805 .000 4.291 9.055 44.781
No 6 0.403 0.100  0.208, 0.599  .000 4.041 106.971 95.326
BCT (goal setting) applied
Yes 5 0.418 0.128  0.167, 0.668 .001 3.271 2.945 0.000
No 7 0.485 0.100  0.288, 0.682 .000 4.834 113.752 94.725
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Effect size statistics

Null test Heterogeneity statistics

Subgroup variables

k g SE 95% CI D Z Q 12
Effect Pooled effect 6 0.630 0274 0.093, 1.167  .022 2.298 51.047 90.205
size of
GMwD  ge group (year)
< 65 2 0406 0.130  0.151, 0.660 .002 3.123 0.074 0.000
05-74 4 0.375 0.093 0193, 0.557  .000 4.032 50.937 94.110
Period (week)
<12 2 0.382 0.191  0.008, 0.756  .048 2.001 0.284 0.000
12 2 0.140  0.103 -0.062, 0.343 .000 1.357 0.306 0.000
> 24 2 0.811 0.136  0.544, 1.077 .013 5.960 35.072 97.149
Intervention type
App only 3 0.186 0.094  0.002, 0.370 .045 1.981 1.675 0.000
App + phone call 2 1558 0227 1112, 2003 175 6855 18249 94520
App + web 1 0.383 0.154  0.081, 0.685 .000 2.487 0.000 0.000
BCT (self-monitoring) applied
Yes 4 0.869 0.146 0582, 1.155  .000 5.942 34.220 91.233
No 2 0.209 0.088 0.036, 0.382  .018 2.364 1.905 47.505
BCT (feedback) applied
Yes 5 0.388  0.077  0.236, 0.539 .000 5.016 51.027 92.161
No 1 0334 0366 -0.382, 1.051 .360 0.915 0.000 0.000
BCT (goal setting) applied
Yes 3 0.387 0.097  0.196, 0.578 .000 3.974 50.762 96.060
No 3 0.383 0.120  0.148, 0.618 .001 3.192 0.284 0.000

Notes. BCT=behavior change technique: App=application; k=number of effect sizes: g=effect size (Hedges's g); SE=standard error; 95%
Cl=confidence intervals(lower limit, upper limit); Z=test of null hypothesis; Q=test of variance between effects sizes; [*=total variance

unexplained by moderator.

Al |kl 73 = 7Holdt. 25
2 o] £43 23} 654 l* 754 vkl sigeh=
7399 av=7]7} 0.724% HE0 angr|g B
1, BAACE FY5tAtHpd.001). T4 BIE 6MWD
ST =52 F 6%l olF Hat Aol 6541
5kl 73-9-= 23, 6541 o/ 754 BRIl Z-$-+= 4Ho]

oh. Aol WE SHI1EoE Yol EAR At
Bt Lc,O] 654 ulgtel AL aytg7|7} 0.406°0.2

fl

=}

o X2

A2 qanar|E EAEGoH, AR [osisitt
(p<.005). 654 ol 7541 mIekQl 739 E3F BI=7]7F
0.375% 2 ai=7]|2 EAEG oY, EAXCE /9]
SFATHp<.001).
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0= FFATHP<.001). FA7IZF0] 125 o]l 99
A7) 033002 22 a397|2 BAEg oY, &
AR R o5t ATHp<.05). T, FA 7170l 245 o4
Ql A9 §337]& 0.2500.2 22 ga3t37]|2 BA45
9&0\/} WA s 34— HATHp<05). A 2IHE 6MWD
Z7] 7]7¥0] 123 mjukel AL 12391
7§T, 45 OWOI 739 L5 747 28409tk B4 7]
ZHo] B2 Sk9)1F0 R Uiro] EAgH Aat, A7t
247 olQl ALY A7t 08118 & AYHV|E

AL FATE I ATHPC.001). FA7IZEO] 125
o|5}Ql AL-9 §J+ 71 03828 A2 5397|2 £A4
HAoL, SAHLE FOfSIATHPC05). TH, 12572 &

X
A7t 3 A= a=717F 0.1400 % A2 A
o]
AR

ﬂ7lL ZSOO_E 2 gﬂfﬂﬂi HAEQY A 93
5 7P & afalE BeoH, SAHCE Rolsiyltt
(p<.001). Folo] A} Z*s%mol Y= 7
717} 0.535% B59 anar]|g £4
2 FOsFAtHpd.005). A 71715 A B8 SAY
J7F7)E 01428 AL anT7]|2 BA=h At g
APRIES 3 Z-83 4= aT=717F 024002 A2
|z BAEReY, ot ane HATHp<05).
A 7S MWDE &78% =& 5 AV L83 347t
39, AT} Habere A 289 SAVE 29, At hA
O|EE I L83 FAI7F 19l A HeMdHol
Y= 499 79377} 1.5588 & a2 B4
slen, SAHCE FOfSHATHp<.001). FHolo et &
839t 4$9] a7 018602 F2 angr|z2 24
Sot, Folt FEOIUTHPC05). B HAIES o
83t 499 A7 038308 22 5itgr|=
HEQou, FolRt S0l ATHpL.05).

lA

[‘gé

4) S| HEH BCTs i+

A5 = A afE 5743 == 5 BCTs7t U ol
571 mlete = 8% FA A= 89, 57 o4 1071 7
oz Aoy 23 A3 19, 107 ojAlo =z Aed =
A @t 23olink Aol 285 BCTsY 40| w2} of
AAFOE pro] E4%H Axt, 574 ol 107 mlvte g
A= 490 g¥g7|7} 0.9000.8 & g7 B4

A, AFor 71 2 aiar]E How, B4
o= FOSHATHPC.005). 17} o4 57 mivte g -85
7399 ava7]E 034608 A2 avgr7|g BAEg]
Ou}, Fofet autE FAEJATHpC001). 10715 Z2Fsto]
HeE ¢ w3 av37|7t 04512 22 afar)g &
A=tk A A7E MWDE 243 =82 B BCTs
74 VR ol 570 miRte g HEH FA A+E =0
S5 7ol tioiAe SHILEFEAS FSHAl FdT

5) SMoll &&% BCTs |
(1) A7 ZYEFH(self-monitoring)

23 o2 A 13 % == 3 A BYHZS
220 Aest =83 79X g =8 7kt qHA 0]
o 27 BJEZE 1—1%0} AL aRa71= 0.359%
2o galg7]2 BAF 9o, folgt 4:20]0tkp=.001).
7] BUEHS 2854 o2 452 iﬂr 7]+ 0.558
2 BHEO gygr|2 BEXNEQ Y EAAFoZ So5tych
(p<.001). T4 BIE MWDE S743gt %'_‘—E# %= x}7] EL]
EldS SAI0] A8t =2 49, 13X

ojltt. A7 RUEHS 289t B¢ ;er 1— 0869
2 F 3R EAEJAL, BAFCR
(p<.001). A7] RYEHS A-EoHA] 9= 7
£ 02092 2 g3937|2 B4, _Eo_yq]xj'gi 9.0]
SFATHP<.05).
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(2) 1] Exll(feedback)
= = A s P =1 5 WS Al
283 =2 108, 184 }% -t—a‘f% 2ol HE
WS 289t A9 anr]=
712 BAEUIL, 77t ol ‘:Kp< 001). HEHS A
&okA] 92 99 anH7]= 0.0572 A2 afA7|=
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EAEQIL A E3HE MWDE E43 =2 &

< FA0] 83t =R 5H, IR gre =R 1330121
o}, FEulS {85t F99 a37]E= 0.388% A2 &
FH3712 B4R, 593t 835 EHTHp<.001). T
EHlE A8oHA] o2 39 aftaU]E 03342 A2 &
H37|12 EA=Gich

(3 mzﬂ(taulored)

= 5 v«l o} THpC 001) St
2 HgaA] e A0 4 &J—}iﬂ 0 40302 22 J&J%

22 G0 A £ FAGE SALELAL F45H

(4) B3 A%(goal setting)

25 $E A 20E S =2 T BR ARE S
Aol 283t =52 5%, 1A gk =72 7Ho|qitt
23 A2 a3} 73_?_4 a397|= 04188 22 At

2712 BAEINOH, Fofet =0l thp=.001). Fi A
8= A8t B2 B9 afAT]E= 0485 A2 A

37|12 BAEAOY, Fol3t 3 B tHp<.001). S
AIE MWDE 43 =5 % 28 442 FA 9 2&
SF =5F2 39, %X g2 =52 3Ho|qith B3 A
S A835H 499 antg7]= 03878 22 autar|E B
AEPoH, Fofet s EATHpC00D). 5& A4S
28514 2 7399 avtar]E 038302 22 Ayt

712 BAE9 oY 995t AIHE B tHp=.001).

V. =9

B j3o] gto g AAH 21Me] AT & 1=919] Al
g% 7|AS 95 mHealth $419] 27E AF&50o] ¥
35 Uetll= 42 &, 6MWD, PA 3719 Jg_qtﬁ_-*re} A
A 9] HolE Yeldl= BMI 1719 aaPi4E 245}

Ol MHES Jh DHUSA(MHealth) S ST st HERM 121

Of

, 13RS =9staAt ) AAgE E =
o A7 9] Wstol gk axtH7] B4 A3t FAA
=2 FYsHA 2+ 440.856), 6MWD(0.630), PA(0.177)
371l B3Ao|a1, BMI(-0.351) 74 Eat&el Zo=
4&%@.

lo L 3]
lﬂ

.6309] EE BitH7|7F ALEE QAL PA
o] EYE 4% 78 ==l Hisf 0.1779] 22 E337]
7]— 7:"/\ QO']T;]- EH]—O] of XHE E‘B‘]— }LO] q]/\]—‘,l /\]xﬂ

5 H3lo] tiof] HEHEAS-S 433t Yerrakalva 5 (2019)2]
Aol 379 olete] @] A= S Bt 506 A&
9] 719} -0.499] A== HAAZY] Aart AL,
/MY ol A7] S olF Bt 753 A& & S/
7l A0E AXtEI oY HE Folgt k= ol Sith
g Ate 24 o= sk w9 7F 24 370 o]
sto| Exfste] #E 471 Ak AltEs 23 A%le
g, k=919 22 4 aifof s o2 mHealth 4 2
s Feoto] IS ERITH= FolA 997t it
TS A AFS A mHealth 9 SA49 AAI”E 74
R0 sl HEREAE $=3¥5to] FH71H o= 71_5_7101] o
3] 0.25-0.26, 5174 %= 359 tis] 0.19-0.209] &332

71 Hol= AOo=E HiH v 9lo|(Monninghoff et al,
2021), B AT AgolA wQlolAE Sk AHTE

A a3t Q
19l AAEE 7H4 mHealth SA &3}k9] o]&/Jo]
Al ERE AL %ot MWD A SIS B4
Selsch. B4 g @ e SRl A Sk B
% 9 54 7, $TR Aglol BE Fvhamp
910 ol4e] felo] ohigict. s, 54} 717kl 125
o] A99l =x] 93 o] Yut FQ3l= AL = ZylaT}
HA oMWDe] 3, Bt 9% H FA 3=
wglo] 7 S7taT7E 9o o9 dkle] o
A 71730 125 mRolAY 2470 o1l A7l
S7taIE i SA 79 st k]l diA
mHealth A9 A FH122 FY3t A A+ 2
o] W29, Q1S o A WiAA], HHlY 9f, ¢
iolX Al 719 BUET 59 Rt mHeath A7

91, 1 EHA|7} HLo] ShelEigiet.
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AF=o] ot mHealth 42 S50l AHglo] k2l
o] AAEE 7iAo] aHARl Aog Hig HE Qlok
(Changizi & Kaveh, 2017). ©]= 6MWDO] tidt &4 2
e} AWMAFSSIAIRE, A Sof thsfiAl= Aolet Aol
ot & A= ok OF B4 Al B4 AEE ARSI
A FB= T AAIs] ESH7] diizoll &polzt Eele
W& 7730l A
PV A& SHoA sH 1w 4 23 e
= A7) BUEE 23 oRels Adglel BF St
W7t AAAL, BCTs7F 107) ootz 218 -9 =
= e B BE AHo] F8H A9l S7HEt
Ko, HdEdt AR FAY BE S SHA &
= Q5|8 AARIE HATH 6MWDE A7] HUE
9 Z3 A4 ojFol= Aglo] BF F7art ISl
oS 3= 5ol S7HRI7 Al kQle] a3t
Ql AAIEE S oAl mHealth A0 AH7] 2
YE P H = o= gEo}e) 2h2 BCT| A-go] B &
3

At &2 A7 FARE A0 i) AAY
Yt A AT E =91 A} mHealth 7]4E A1A]
25 A F LFT BCTsS 285k o BCTs 719k
SA2l B840l AdH Hh Sl=Hl(Changizi & Kaveh,
2017), ¥ A4= FAF O R BCTs w30 W 833
AEY= SHAA 297t ot

A7/l gt B3t=7] EA4oA = Q1o BMI9| &
= A% 6O =70 sl -0.3519] A2 axtH7|7}
AAEIATE A AFolA BMI= k819 AAEE =
I 523t Aol 2™ (Koolhaas et al., 2017), A2
g IAE UeR L 9l30] E1rE vf QloKStehr & von
Lengerke, 2012). £ A7 23}oMLk =919 BMI 49
gk AASE S et S A5t kARt
A8 Ao A AAE5 A (Physical activity monitors)
718k} 3719 SA A4S HleREARE A3, BMIof| gt
ART71= 0.152 3L Fof5HA] ¢ot T4 &3 AfolE
AY5HA] 51 HMcGarrigle & Todd, 2020). & AF=
mHealthE AAZSTA = AjtstA] 91, 94, 9, tH}o]
2 5ol sl ZEor FAste] AT Fofgt Byt
715 SRl 4= Qi BZA s Sl tAE EA

A Bl wheh I 1=919] AREE FAlolE thst

1 YA E mHealth $A7F A85 1, 10f tist 8337
7t AEA T EA = ofoF & Zolth

B AFE 9l A9 mHealth7t 159] AAEE A
Ao mjA= Bto] tis S A+ 2IE I AA
94 sjAshet S FoloH, ettt 39 A4 A
79 A AHE Adstitk= HollA L 2Jo)7t itk &
Aol Bezl dikg EYE ¥ 9l A mHealth
AAES FA° Hell 23 4=, 6MWD, AAEE ATt
FIA = BHoE AT o, AFAel A4 A
B} S AR AlRHT 3 ARfE FAA 07 S
= ARolA 2419 A E 2Rl FA 84
£ AlAsl= dlofl 7199 4= vk HollA a2 ou]7t
e AEt waE 2 A E4d = oo g
A¥E a1estoiof gt

Tk 654 o]49] Qe ESE AE O R HERR
A gt Aro|B g AJ o] tisf] AP Yol wE 591

A Aol 7ol 654 Wk Q1 kol gk aat
G 2] U2 7FsAdol Aok EE, kel AP
545 1Bl Ak of i 9 AL AL RIS A%
E7F Aol 4= Lo B g ofof thet o7 st
ollAl 654 o1d9] wlloARE A-85l=t] A5= 7IsfoF
S 47t ok E3F 429 Ff Hlo]EHo] A0 HM 3}t
B AFSoN = Estal AN A7t tiRE =
A AlE AT SHA, 2 AvEdE Sy
2} Qe Agsl=t] Aol et FF vkt
Q1S B0 E S mHealth SA7F &A= o] thro)
B H77F o]fojXl o]%, Fot EAE|ojof o Aol
AEA SHOIME RCTF FAMIEAA A4 25 X
oto] wekEAS ssty] Yol ol me AE
7FAE HEA Fofsfof shAlut, & Aol &8sk
CMA 3.08 B9 't & 7164 Foi7} o8 9] HE
3719 W& 7REANE Fofgt Hedges's g5 -3t

HetE Ao A Z3E A7} 107] =l B9 BAE
Ao R AFE 79 o]dAdS WA £ ¢
t}. AyH40l MWD, PA, BMIO] tieiAs 23t oA
9] 71 1070 wgtollom g, 2 A-tollA WHSHA] £
o]Z44do] Q& 4= Qltk. Tk 2 AtoflA] o] Aol &9
OMWDol| theliil= sH911E =42 &l o1dd &
9o o EN TS Bttt 12a & o
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o, E‘:} ’ﬂi]@_} F %= 2AFE 52T & o =99
w2HCooper, Hedges & Valentine, 2019), &4 HEHLA
AtolME SRl e AFE9] &S ot &
Ak AL Xﬂod St}

R 9d 28 4t RS S A
A7 9% B

7501 AA=]ar 2 ﬂ(Aslam et al., 2020). TpA & A9
mHealth $A9] 25 & S71aE 7|He & SA4E 7]
3 9 st QlojAle kflo] B4 1 2] d%
FA7} o]FolAof & Zlolt}. HEo], Yo7t SHA AR
W] 571 4599 A4 5 AR Hap #EE7)
2ol =Q19] BMI& &%&E sjAsek= o= o7t 2
asithe oAo] QloWK(Kim, 2018), AAIEES &5 &
S 9 UL 44 FAE AT & ArHWang et
al., 2008). l=d719] At AF Aas Bd A7 9 4
A% 9889l /fAlo] ELo] Frky HyE uf 9ot
(Miller & Wolfe, 2008). w2bA =91 7j19] HARS 11
23t Jgt 29 AlF HAE B9l BMIS A 52
A5k {1t AR SA7F F-851. ol wht k2l
9] A0 ATE AASE FF Aot Bt FAs)
Hotd A 2 459 *@Eﬂ At 4 = A
ojt}.

V. g8

x
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2 A7 32 1097 QY QS o= gt 1t
HIAA 7|9k LA R A A+ aagdo] digh
HERRA S FEHO R 5k AGEA, BF ol 7Nt 5
Q] a3Hdol gt 2419 SAE uhAstA =9
E} At 23 k8l A AAE S RS e HHgE

FAe AASE T4 9 A iAol aEdES
Q%OJ%P 4 QlQlth. E3H mHealth SAA &85
BCTs % mEulo] 7P wo] 8511 3= mofstal

Ol MHES T 2HIUEA(mMHealth) B So10 St HEKEA 123

wolet 2] BUE o] 48 FA4 Avol S

% ik, £ A7 w9l th mHealth 37
sjorely, AnA F4 THES AT FFHL
Grhe HolA BALS A%FA T2 Al
Q7142 AgIE A7 B % ek AR5
2 A7FHA B SN R Qb Avte da
Aol Ao MAskE F7lka Gl FuolEy] Fee
B Hf 2 161 o A, sepd o
] et 477 BEsHA ol ol
oI, A W) S A2
of WAo} FA7} 5] wet olSo] Hhet 1A Ho
of ARl olgt Eaby AT W AA B A&
2 598 8ast gk
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