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Fig. 1 Screening of studies based on the Prisma chart
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Table 2

Ref Author name
[12] [De Horte
[25] Dwarr

[17] Conrome
[15] Kalke

[20] Schoeppe
[29] EBEdwards
[27] Dawvis

[24] Ramsey
[28] Brarmnaon
[27] Priesterrath

Country of
study

Metherlands

Carnada

Fenmsyhbqania

Linited States

Australia

LInited
States of
Armerica

i

SErrmany.

The characteristics of studies

Year
af

Studhy
2018

2018

2014

200

2007

2016

201

@

201

@

2014

2019

Study Count

Dresign of BCT

Search in iTurwes and T

G e Flay

murwes 10

{ie=, for iPhanes) and

Google Play {ie, for

Androids)

Stores

arnline marketplaces 1-13

Apple

mmarses (iFhors ap

erating systerm [I0%])

and Google Play

{Android})

the 0% SApp Stare 30

and the Arndraid Play

Stone

iMures arnd Gaagle ]

Play stores

MRS

Apple and Google redian

Play stores riarmber
=13
t=ch
ricues
per app
was 14
frarnoe:
5—221

quasi-experimental Boveracye

rabile App Rating af 6.6

Seale (MARS] BCTs
fraricge
3-14

Apple app stare Ranged

and the Gaogle Play fram

Store- MARS 1 ke
11
frmearn,
41

iMurmes apps At le=ast
are

Gy e Play Store Soveracye
af 7.4

Type of
Disease

MMental Ard
Physical
Health
Phnsical
Activity

Phnsical
Activity

Breast
Cancer

Criet, prhywsi
cal activity
ancd
sedentary
bBehawviar

cal,
he=alth ard
ol lress,
and health
and fitreess
apps

Phiysical
A tiity

Asthirma

Phiysical
Activity and
Drigtary

Drialke==tes

Dutcome

The presence of BCTs

in programs

can impreee physical and mental bhealth

shwoauld look far a mare suitable carmbination of
B T=, ar, weerre used in lowe-rmobility applications to
increase the effectiverness

To develap optimized programs, modify healthy
lifestve behaviors, and reduce the burden
Mon-carmmunicable diseases will be useful

Irmpraverment and effectiveness in the general
Fealth and well-be=ing of peaple

The attention and participation of most bealth ex
perts ard scientists of behavioral sciences and com
rmunicatians in the development of the applicatian
and adherence to theories in the design of miHe=alth
applicatiors in the continuum of care

Prograrms with mare BCTs are af higher quality

Factors that imprawe user interaction with the ap
plicatiaon should b identified

Designed for specific demagraphic groups

Be aware of the theories aof health behavior change
hlare research is neaded to evaluate the effective
mess of behaviar chamge technigues and evaluate
climical autcomes.

Fositive effect am behaviar charnge

User satisfaction with programs that hawve mare
bBehaviar charge technigues

Miore research is nesded to undesrstand howve
these perceptions affect users when chaosirng an
applicatiarn

Mo studies have decurmented the mast impartant
rmHealth BCTe

rmore cooperation

There it a rmeed for pediatric psycholegists and tech
rclogists to incorparate evidence-based BCTs into
the developrment of appropriate mobile applications
Systermatic research on the effectivensss of BCTs and
rmre guidelires for application desigr are needed.




Table 2 {continued)

Ref

[21]
[21]

Author name

CieSrmet

Arrogi

Gilliland

Henegharn

MacPherson

Larencatto

[44]

Elerna agachi

[43]

Mona Alhasan

Country of
study

E=lgium

E=lgium

Canada

United States

[
[

Metherlands

Canada

Year
of

Study
2019

2074

2015

20270

20270
2013

2019

2024

Stuwdy
CDesign

Cross-hectional
Survey Study

Intervention

A gquasi-aexperirmanital

Cross-Aectional
Uy

Intervention
Before and after

quasi-experimental

field study

Count
of BCT

Type of
Disease

24-hour
marermerit
behawiars

Sedertary
Behawior
Healthby
Dietary
Behawviors
Pediatric
Acute Lyvtn
phablastic
Leukermia
Cliabs=tes
Smakirmg
Cessatiaor
Mar-com
municable
diseases

Stress

Crutconme

Preferences were generally the highest far informa
ticn related to the health conzsquences of self
rrnitaring af motor behavior, behavioral feedback,
and insight inta a healthy lifestyle.

Infarrmatiaon about behaviaral health
Pravide results and feedback and sacial support

Positive impact on behaviar changes and lifestyle
change
FPositive: impact on sustainable behaviaor chamge

Pasitive effect on medication adherence
User satisfaction with easy use

Fositive impact on behaviar change

FPositive impact on charnging habit: and remaving
unhealthy behavior

& significant reducticn in healthcare costs was
obesrved. In the years 2018 ard 2019, there was a
decrease of 4.9% and 5 3%, respectively. in healthcare
expeEnses amang users af the prograrm. Addition
ally, there was a notable decreass in casts related ta
general practitiorer services ard a recduced reed For
specialist services Greater individual engagesment
weith the program (frequency and intensity] was as
socated with larger cost savings.

Improosing tirme management behaviors (such as
ocal settireg, pricritizing, arganizing, and tracking
pProgress]

Increasirng the sense of control aver tirme

Reduci the lewvel af stress ard anxiety of students
Improving self-confidence in the academic field
Fositive user experience and easy acoess o the
applicatican

The effective rede of the reward system and sacial
imteracticns in mativating users

&5 a result, the owverall result shvaves that the intereen
ticarn program based on the SortCut application was
effective in reduwcing stress, improving tirme manage
ment behaviors, and increasing the sense of contral
owver timelmproving time management behaviars
(=uch as goal setting, priaritizing, organizing, arnd
trackirmng progress)

Increasirng the =enze of control aver tirme

Reducirg the level af stress ard anxiety of students
Improving self-confidence in the academic held
Fositive user exparience and easy access to the
applicaticarn

The effective role of the reward system and =acial
iNnteractions in mativating ossrs

&5 a result, the owverall result shvaves that the intereen

tiarn program based on the SortCut application was
effective in reduwcing stress, improving time manage
mierit behaviors and increasing the sense of contral




Table 2 {continued)
Ref Author name

[434] Darico Baretta
[45] Laurern Bell
[445] Bedinda Borrelli
[447] Mernmna Brown
[4E] KayoWaki

Country of
study

Swwitzerlard

LInited
Kingdam

United
Kingdaom

LK

Japan

Year
af

Study
2023

2023

20024

202271

Study
Dresign

Rardarmized CTon
trexlled Trial, BT

micra-randomized

trial - RART

Filat Randarmized
Cantralled Trial

Participatory Design
co-design

Single-arrm pilot
study with pre-post
envaluaticn, folloeed
by a peast hac sec
andary amnabyzis

Count
of BCT

Pene
tham 15

Pene
tharm 10

Type of
Disease

COVID-19

Harmful
Alcohal
Consump
ticar

Smuakirg
and reduc
ing tobacco
NEL]

Mental
health ard
lifestyle
bBehawiars in
the young
populatian
ir resporyse
ko rrerital
health
needs

after the
COD-19
pandermic

I'vpe 2
Diale=tes

CDutcomme

Change in hand hygiene behaviar, which includes
the nurmbser of times hands are properby washed ar
disinfected in key situations, and change in related
prvchological variables such as intentian, plarnning,
automaticity of behavior, beliefs abaout conseguences
and risk.

Increasing wuser engagement arnd interactian with
the app, reducing alcahol consurmption i the shart
term i weithir arn bour of receving the notifcation),
and analyses af the time until users stop using the
app (diserngagement time) and the effectiveness of
notifications on haw lorg users stay in the app

User satisfaction and engagement imanagement and
plarning of valuable activities, changes in mood, rmo
tivation and confidence in leadership, and reduction
im cigarette consurmption in the participart group)
Active participation of young people in the pracess
of designing arnd producing new content and
custarmizing the site based on their needs and
preferences

Improwving user interaction and activity on the site
Increasirng rmental health and subjectnee well-bsirg,
although statistically significant charmges vweere not
obeerved in mental bealth assessmernt scales (such
as VWENWES, FHO-4, 8A03-11], in the I-wesk group,
the increase in rmental health scare was dase to
significant (P=0105)

The= rate of follaw-up and carmpletion af various site
activities arnd moedules, and users' comments on the
us=ability arnd usefulness of the site

adapting the design to the needs mentioned by
users ard improving their interaction and motivation
bty continue using the program

86 7% ircrease in daily steps (Ffrom 5436 to 10150
steps peer dayl]

Reductian in HoAl< from &58% to 7.79% (0.79%
decrease)

Statistically significant correlations betweeer:

Goal campletion rate (C) ard increase in steps
[r=0G64%9, P 0000)

Coping performance assessment and increase in self
efficacy for cantral (511 r=047, P =0.004]

Goal completion rate (5C) ard increase in self-effica
cy far specific task (r=0.448, F=0101)

Increase in self-regulatian (SA) and increase in steps
[r=10Ik355, P =00C45)

Mo significant eviderces ta predict changes in saIf
efficacy before behaviar charge in cross-sectional
pansl modeling




Table 2 (continued)

Ref Author name
study

[50] Melina
Warariski

GErrmany

Country of

Year
of
Study
20Z3

Study Count
Design of BCT
Duasi-exp=rirmental 3

cantrolled trial weithy a
Zd-veppk intervention
period, Sarmparirng &
Case manager-assist

=d eHealth praogram
{IFebaPhas+) ta a corn
wenticnal physician
assisted outpatient
program (usual care,
IREM&). The stbudw
weas desigred as a
nanirfericrity trial
wwith a G=month
fallca v -1aps

Type of
Disease

Coranary
Artery s

ease (Caly),

ircluding
patients
with 5T
elevatian
myocarclial
irfarctic

rar-5T
elewvatian
myocarclial
imfarction,
stert im
plantaticon,
or bywpass
SUngETy

Crutcome:

Frimary Results

Fhezical activity (PA): The RehaPlus + group demoar
strated a mean of 182 {30 2028) minutes per wweek of
physical activity at & rmoenths after dizscharge from the
second phase of cardiac rehabzilitation, campared
weithy 119 (500 175 minutes per weesk in the uswal care
arcup (F =01 2). The difference between groups was
weithiim the prespecified omne-sided non-irvasreness

rmargin {halff standard dewiation: 875 rmirmutes) i i
catirg reon-invasivensss of BehaPlus + over usual care
Baoth groupes generally demonstrated a significarit

imcrease in physical activity from pre-rehabilitation

to & manths later rmean incorease of 92 minutes per
wezpk, P=0001). Amalysis of responders showwed that
TR (20544) af the RehaPlus + group were responders
compared with 48% (29%1] of the usual cars group.
Activities of Daiby Living {ADLs): The Be=haPlus + group
shwvaved ar ADL lewel af 443 (50 538 rminutes per
vk compared with 308 (S0 41 28 rminutes per weeek
in the usual care group at & rmonths (F=0.84). The
differerce between the groups was at the margin

of nan-significance, indicating non-significance

of BehaPlus+. Both groups shoneesd a significant

imcrease in ADL fraom pre-rebabilitation to 6 maonths
[P = 0005k, Analysis of responders shaaveed that £6%
(20v494] af the FehaFlus + group were responders
compared with 33% (20061] of the wusual care group.
Secondary autcomes:

Phrvsical activity at weork and flaors climbed per week:
Sigrifica ncreases were abhserved in both groups
(P =002 for wark activity, P=0.02 far floors climbed),
but there was na significant difference betwween the
groups (F =005

Fsyohological weell-being (WHO-5 Well-BEeing Indes:
Significant increase in Both groups (P=0.001], no
significant differernce between groups (P> 0.05)
Cardiac self-efficacy {C5E) Significant increase in both
groups (P =000 1), o significant differernces betweaaen
aroups (P =005).

Health-related quality af life (3F-36): Improvement in
physical {PC5F and mental (PBMCS]) compamenits in bath

arocups, No significant difference between groups
[P = 00%)

Weark ability (Wiork Shility Indesk: Improsement im
bBoth groups, o sionificant difference bstwween
groups (F =005

Other considerations:

Lass to fallowe-up rate- 41% (315750 im the RehaP

lus + group ard 27 (Z22783) in the asual care graup
(P =007 mainly due to difficulties in contacting for
Fal bosmr—ap.

FAessages sent: 100% (72 messages) were ==nt to
each patient in the RehaPlas + graoup as plarnmed

Costs: HehaFlus 4+ cost approccamateshy €540 per
patient far 24 weeks compared to €770 far ths wsual
cans program (JRERMLS) .

Lirmitatiocns: Self-reported physical activity data,

high loss tao follow-up rate, and lack of abjectve
mEas U rEments
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