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Establish 80% 25% reduction
availability of S ful in prevalence
affordable Uccessiu of high bleod
technlogy implementation of PEN
el the Global Action Plan ——
will contribute to: in tobacco use
Ensure that 50%
of people receive 10% reduction in prevalence
preventive therapy of insufficient physical activity
for heart attacks
and strokes
25% reduction in premature
Halt the rise in death of people age 30 to 70
diabetes and obesity from cardiovascular diseases,
cancers, diah:etes, or chronic
30% reduction in salt intake (spralogy disemses
10% reduction in the harmful use of alcohol

NCDsOxFEITTIIIANILR Y DEFoEH 5\

https://www.who.int/cyprus/multi-media/details/ncd-global-action-plan



Digital health > eHealth > mHealth

B Genetics

B Online health self-education eMarketing, eCommerce
and eBusiness in healthcare

Online patient-doctor consultation
B Online monitoring daily routines
Digital Health . m Video monitoring for special needs
m Vital signs collection and remote
/ ’,\ reporting

T

mHealth Telehealth
(Telemedicine,

Telecare)

Mobile technologies acting as a
catalyst to connect and integrate
the chain of care Health

telematics

: i \\ Health Wireless
m Smart pill bottles provide informatics health
\_/’/ ® Sensor technologies

reminders & records of
medicine intake
Impact of Digital Health on the Pharmaceutical Industry
https://www.adlittle.com/sites/default/files/viewpoints/ADL_HC _20/6_Digital-Health_0/.pdf




|\DI7L—4L7—7

Digital health A erm Definition
Digital health A broad umbrella term encompassing e-Health
{which includes m-Health), as well as emerging
) areas, such as the use of advanced computing
eHealth sciences in big data, genomics and artificial
- intelligence.!
. | B S%_.'. T | eHealth The use of information and communications
O. ) technology in support of health and health-related
Q Big data fields!
mHealth Medical and public health practice supported by
Telemedicine Clinical intormation mobile devices, such as mobile phones, patient
systems monitoring devices, personal digital assistants and

other wireless devices ™

T ] Telehealth Delivery of health care services, where patients and
@/ Genomics providers are separated by distance.®® Often used
\tTJ interchangeably with telemedicine.

Teleconsultation The use of information and communications

Wearables Mobile  ePrescribing Referral technology to consult with patients or other
providers separated by distance.
and sensors apps networks

Remote monitoring A subset of telehealth that facilitates patient
. monitoring as well as the timely transfer of
Yy, Artificial patient-generated data from patient to care team

mHealth Integrated networks

intelligence y and back to the patient.®®

Singhal A, et al. Card Fail Rev 202/.
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Gazit T, et al. JAMA Netw Open 202 /.
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Web application for
healthcare providers

CureApp " l

l Data server
Mobile App N X X X Console
App-supported experience of 6 non-pharmacological interventions

s : [ je==, sleep condition ] ( salt intake ][ @ alcohol reduction ] — e
o = o : e
o) [ o ] { 02 . : s &
e & exercise 1| body weight control J [ ®5 stress management J e

Digital therapeutics programme for hypertension JRUNCEEHIEITELTIETHS

2z patient’s data on the web.

\g Blood pressure lowering effect

Home blood pressure ABPM 24-hr SBP -24mmHg  p=0.024
monitoring S
Morning home SBP  -4.3 mmHg p<0.001

Office SBP -3.6 mmHg p=0.006 g

A

Patient Pt DoCtSE NiteRsetion S
ABPM®DOEfMZE-2.4mmHg. /P \BF D EFAM/E (X- 1 0.6mmHg

Kario K, et al. Eur Heart J 202/.
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== =) I People in need of antihypertensive treatment I
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- BB, E‘é ﬁk Mobile health (mhealth) intervention Usual care
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L )

SBP:-3.85mmHg DBP:-2.19mmHg
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Lu X, et al. Hypertension 2020.
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Katula JA, et al. Am J Prev Med 2022.
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DSMES:Diabetes Self-Management Education and Support

Forest Plot of Test for Effectiveness in Reducing HbA1lc at 6 Months

Study name Outcome  Time point Statistics for each stud: Sample size Difference in means and 95% CI

Difference  Standard Lower Upper Usual

in means error limit limit Digital care  p-Value
Arora et. al, 2014 HbA1c 6.000 -0.127 0301 -0.716 0.462 64 64 0.673
Avdal et al, 2011 HbA1c 6.000 -0 560 0154 -0861 -0259 61 61 0.000 -
Bauer et. al, 2018 HbA1c 6.000 -0.200 0503 -1.186 0.786 27 35 0.691
Bell et. al, 2012 HbA1c 6.000 0.000 0493 -0.966 0.966 K] | 33 1.000
Conelly et. al, 2017 HbA1c 6.000 -0.473 1.067 -2.565 1.619 21 10 0.658 g
Dobson et. al, 2018-1  HbA1c 6.000 -0.088 0296 -0.667 0.491 65 64 0.766 —‘—
Dobson et. al, 2018-2 HbAlc 6.000 -0.394 0219 -0.824 0.036 118 119 0.072 —-
Dong et. al, 2018 HbA1c 6.000 -1.950 0332 -2602 -1298 60 59 0.000 ——
Fortmann et. al, 2017 HbA1c 6.000 -0.800 0244 1278 0322 63 63 0.001 —a—
Horchsmann et, al, 2019 HbA1c 6.000 -0.100 0238 -0566 0.366 18 17 0.674
Jeong e al, 2018 HbA1C 6.000 -0.060 0131 -0.316 0.196 113 113 0.646 T
Kirwan et. al, 2018 HbA1c 6.000 -1.070 0230 -1522 -0618 28 32 0.000 il
Lim et. al, 2011 HbA1c 6.000 -0.300 0.187 -0.667 0.067 51 52 0.109 —-
Lim et. al, 2016 HbA1c 6.000 -0.500 0.172 -0.836 -0.164 50 50 0.004 -
Lorig et. al, 2010 HbA1c 6.000 -0.135 0068 -0.268 -0.002 395 238 0.046 [ |
Noh et. al, 2010 HbA1c 6.000 -1.000 0522 -2.023 0.023 20 20 0.055 =
Quinn et. al, 2011 HbAlc 6.000 -1.500 0381 -2.247 -0.753 56 27 0.000 -
Ramadas et. al, 2018  HbA1c 6.000 -0.200 0.313 -0.814 0.414 66 62 0.523 T
Rossi et. al, 2013 HbA1c 6.000 -0.100 0126  -0.347 0.147 63 64 0.428
Tang et. al, 2013 HbAlc 6.000 -0.740 0.158 -1.049 -0.431 189 185 0.000 -
Tildesley et. al, 2011 HbA1c 6.000 -1.100 0327 -1.742 -0458 23 23 0.001 —a—
Wayne et. al, 2015 HbA1c 6.000 -0.050 0232 -0505 0.405 48 49 0.829 —1—

-0.480 0092 -0661 -0299 1630 1440 0.000 &
-4.00 -2.00 0.00 200 4.00
Favours Digital DSMES Favours Usual Care

EE~ 1 FEDFIINNANLYHDA cOETF. HrQoLIZ Zb % L

Nkhoma DE, et al. Comput Methods Programs Biomed 202 /.
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Num ber of apps

B Patient-only app B App with telemonitoring

13 tB
12 l | E

Active Passive Automated Weight Vltalsgns Physical Medication Symptom Education Total
feedback feedback maonitoring monitoring monitoring  activity support monitoring number of
upport apps
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Bezerra Giordan L, et al. JMIR Cardio 2022.
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Akinosun AS, et al. IMIR Mhealth Uhealth 202/.
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coach
Noom Coach g~ | 63814
TIIITEZEBNMAN ZRL:23.1%
- TGS PEENDKE:57.2%
- I IONN=Fp)La—F> 7 SEDBE:19.7%
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Carey A, et al. IMIR Mhealth Uhealth 202].
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Petersen (2008) v v v 4 v v
Pressler (2010) v v 4
Van Wier (201 2) v v v
Carnie (2013) v v 4
Sakane (201 3) v v v v
Abdi (2015) v v v v
Almeida (2015) v v v v
Balk-Moller (2017) v v v 4 v
Ozaki (2018) v v v
Day (2019) v v v v v
Kempf (2019) v v v

Lee Y, et al. Diabetes Metab Syndr Obes 2022. 1t L IZ1E5L
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Study name Statistics for each study Std diff in means and 95% CI Risk of Bias
Std diff Lower Upper
in means limit limit ABCDETF Risk of Bias Legend
Wyke, 2019 0458 0328 0588 S ++ -+ ++ ,
Donoghue, 2018 0214 0678 0250 —La— EE R o E';; Eﬁgf:t'lgf ;":iggfr:gﬁfamn
Pope, 2018 -0.090 0727 0.546 -l o' 00060 (C) Blinding of participants and personnel
Vandelanotte, 2018 0.371 0117 0.625 + . 1 .... (o) Bllndlng of outcome assessment
Ashton, 2017 0379 -0.180 0939 —_—T PL9EP$ (E) Incomplete outcome data
Brakenridge, 2018 0.029  -0.291 0.349 —] = + P+ (F) Selective reporting
Finkelstein, 2016 0.169  -0.026 0.365 == ++=+++
Poirier, 2016 0.591 0.319 0.863 —— F:@FEF
Ashe, 2015 1058  0.067 2.049 o 9T OE
Cadmus, 2015 0475 -0.082  1.032 O & O08%
Martin, 2015 1.711 0,901 2520 S SFO++F+
Thorndike, 2014 0285 0111 0681 -—_— F+EE++F
Patel, 2019 0512 0283 0.742 —i- *  @FEF+
Ellingson, 2019 0.130 -0.281 0.542 —_— @
Zhang, 2019 0.031 -0.380 0.443 —— & e
Patel, 2018 0208 0087 0882 —— F1OEEF
Robinson, 2018 1.337 0464 2209 e % I S
Fanning, 2017 0661 0108 1214 —— @ '0sed
Patel, 2017 0593 0310 0877 il + 4+ -+ 4+
John, 2016 0.153 0.067 0240 | T @@
King, 2016 1050 0452 1648 . FFDEEO
Melton, 2016 0650  -1.143  -0.157 = — + -+ 4+
Patel, 2016 a 0472 0145  0.800 —— + -+ 4+
Patel, 2016 b 0108 -0205 0423 —_0— R o o
Walsh, 2016 0558 0020 1.098 o R S S
Cowdery, 2015 0498 0140 1135 . F o0
Wang, 2015 0.316 0166 0.798 =1 +FH+EEE+
Glynn, 2014 0523 0069 0978 —a— FROFEP
0350 0236 0465 L
-2.00 -1.00 0.00 1.00 2.00
Fawvars Control Fawvors Intervention

35185043 [95%CI: 1247, 2457]38/n

Laranjo L, et al. Br J Sports Med 202 /.



EEEBDFERTHE TVIILANILRA SR-MA

X DHEE

- Digital physical activity or
exercise

- WebZ7/&I377NMAN

- BEEZERDTOIIAL

- AR A I =R/DIR
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BeEERDOT VI AL

Author-Year Ep H%;‘b% Hedges' g [95% CI] Risk of bias domains
Bossen-2013 ow -0.03[-0.3,03] ® ® & & @ =
Chapman-2018 02[(-02,06) " ® ® ® & =
Holtdirk-2021 Com 01[-0.1,03] ® ® ® © ® &
Lee-2014 03[-02,08 ® @ @® @ @&
Maddison-2015 —— 02[-0.1,05 ® ® © ® ® =
Nasseri-2020 -0.1[-08,05] @ ® ® © @ =
Wong-2020 —— 03[0.1,05| ® ® ® ® @ &
Wong-2021 ——— 04(-0.1,08 ® ® & )

Fixed Effects Model for All Studies

Heterogeneity Test: Q[7]=5.2, p=0.6
| T T T

-10 -05 00 05

Favours Control Std. Mean Difference

0.2[0.1,0.3]

1.0

Favours Intervention

Author-Year }#%ﬁﬁb % Hedges' g [95% CI] Riskof bias domains

] DTVP S ; R
Bossen-2013 04[(01,07] ® ® & ® & &
Chapman-2018 06[(02,11] " @ ® ® &
Wong-2020 —— 02[-002,04] ®P @ ® ® @ &
Wong-2021 05[(002,09 ® ® ® & & &

Fixed Effects Model for All Studies
Heterogeneity Test: Q[3]=4.3, p=0.2
r T

——

0.3[0.2,0.5]

T T T T

T 1

-0.2 02 04 06 08 10 12

Favours Control

Std. Mean Difference

Favours Intervention

Domains. Judgement

D1: Bias arsing rom the rancomization process.

02 Bias due 1o doviations rom iendod mterventicn. @ Mo

03: Bas due 1o missing cutcome data B Some conceme
D4: Bas in measurement of the outcome.

05: Bias in selection of the reported resul ® o

FIREBICHRDIRHY

Stavric V, et al. Front Rehabil Sci 2022.
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Mobile app Usual care Risk Ratio Risk Ratio
ﬁ = =4 $ % a)iﬁ.ﬂ:. Study or Subaroup  Fvents Total Fvents Total Weight M-H, Random. 95% Cl M-H, Random, 95% Cl
= Defer 2021 43 91 5 B8 25.8% 6.43 [2.69, 15.36) ——

Montastruc 2018 94 135 59 133 40.0% 1.57 [1.26, 1.96] -
Wilson 2016 35 76 15 76 34.2% 2.33[1.39, 3.90] —&—
Total (95% CI) 302 277 100.0% 2.59 [1.26, 5.30] R o
Total events 172 79
Heterogeneity, Tau®= 0.32; Chi*= 1261, df= 2 (P = 0.002); F= 84% . lﬂﬁ u:z ] 5 2:n

Test for overall effect: Z= 2.59 (P = 0.009)

Favours [Usual care] Favours [Mobile app]

\\ -— < - - - = =
7 I\ E 7 > s R Mobile app  Usual care _ Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Greer 2020 69 80 66 86 415%  1.12([0.97,1.30] +—=—
Wel 2019 101 140 96 160 58.45% 1.20[1.02,1.42] ——
Total (95% C1) 220 246 100.0% 1.17 [1.04, 1.31] o
Total events 170 162

Heterageneity: Chi*= 040, df=1 (P=0.53); F=
Test for overall effect Z=2.71 (P =0.007)

T7VOERICLYEESZZOHRE AR

1.5
Favours [Mobile app]

0.7
Favours [Usual care]

0.5 1

=f=f=

>
1 - LS

N

i F‘t ) 7/1'&-!!}:‘3/ =

Zhou TT, et al. IMIR Mhealth Uhealth 2022.
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Table 2. Outcome Measures at Baseline and After the Intervention

Baseline i nf::;;:'; ] ”“a(’;g;?gl‘;‘““ P value
SBP (mmHg; n=125) 131.9+12.7 128.0+12.3 3.8(1.9,5.7) <0.001
DBP (mmHg; n=125) 83.6+8.9 81.2+9.3 2.4 (0.8, 3.9) 0.003
Body weight (kg; n=119) 82.2+:16.6 80.6+16.7 1.7(1.2,2.1) <0.001
BMI (kg/mZ n=116) 28.3:4.8 27.8+5.0 0.5 (0.4, 0.7) <0.001
No. steps/day (n=119) 8,636.2+4,437.9 9,365.4+3,998.1 ~729.2 (-1,482.2, 23.7) 0.058
Salt intake (g/day; n=90) 11.7+3.4 10.8+2.8 0.9 (0.2, 1.6) 0.009

mESIVEEBIERERIR (RE, BMIESRIE) D&

Kanai M, et al. Cir Rep 2022.
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Time model Low vs. Low vs. High, Medium vs.
coefficient Medium, Mean | Mean Difference | High, Mean
(95%C1)3" Difference in in mmHg Difference in
mmHg (95%CI1)° | (95%CI)" mmHg (35%CI)*
Systolic Blood 14.0 (13.2-14.7) |1.8(1.5-2.0) 4.0 (3.7-4.2) 2.2(2.0-2.4)
Pressure
Systolic Blood 14.7 (13.4,16.1) [(1.8(1.5-2.0) 3.8(3.7-42) 21(2.0-2.4)
Pressure (adjusted)-
Diastolic Blood 8.2(8.0,10.4) 1.0 (0.8-1.2) 2.5(2.3-286) 1.5(1.3-1.8)
Pressure
Diastolic Blood 8.0(7.8,10.2) 1.0 (0.5-1.1) 25(1.3-28) 1.5(0.3-1.8)
Pressure (adjusted)®

IT=IA M EHWIZCTRENRHY

Gazit T, et al. JAMA Netw Open 202 /.
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Table 4A Regression analysis of engagement factors
predicting weight change* at 16 weeks

i] SE p Value

Engagement factors: Weeks 1-16
Lessons and Tracking Consistency -0.71 1.26 0.57
Logins and Group Participation -3.43 092 0.0002

#& PR 7

| FEDHREEDTA

Table 48  Regression analysis of engagement factors
predicting weight change* at 1 year

i SE p Value

Engagement factors: Weeks 1-16
Lessons and Tracking Consistency -0.29 1.85 0.97

Logins and Group Participation -3.02 0.97 0.002
Engagement factors: Weeks 17-52

Lessons and Tracking Consistency -0.92 1.35 0.50
Log ins and Group Participation -2.53 1.15 0.03
Engagement factors: Weeks 1-52

Lessons and Tracking Consistency -0.75 1.51 0.62
Log ins and Group Participation -295 1.15 0.01

T HA MO TAL T IL—T EHSHREDFREFI

Sepah SC, et al. BMJ Open Diabetes Res Care 201 7.
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Pre-Post change in BMI

BMINOZ{LE SBPOHZ{LE

35.50
5.85
6.007 * 35.00-1 o
26.50
o]
a 2% O 21.00
24.00 :
4,007 C;?.BE m — o
T 3.18 L T
o (o] O 15.007
=
2.28 g T
o 7]
2 004 1.76 c
- 5.00
° 3 H [ L]
2 |
@ L] 'j LJ
=
QO  -5.007
|l| T -
00 3
o]
SR T H : |
&' -15.00- 1 —
- -20.50 -20.50
-1.85 821 0 o o
2,00 < -26.00
2,61 -25.00" o
(o]
(o]
-2.90 -3.45
* -35.00
-4.00 ! ! ! | ! ! T T T T T T
Control (no app)  Once or Less 1-8 times 3-3 times 57 times 7+ times Control (no app) Once or Less 1-3 times 3-5times 5-7 times 7+ times

How many times the app was launched per week (mean) How many times the app was launched per week (mean)

IZIZEAT 7 ERTHIEHRIERT W

Hartin PJ, et al. JMIR Mhealth Uhealth 201/6.
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Table 3. Multivariate Linear Regression Analysis of Blood Pressure Change
SBP change DBP change
B P value B P value B P value B P value B P value B P value
App usage time
Early stage 0.01 0.265 - - - - 0.09 0.338 - - - —
Late stage - - 0.16  0.056 - - - - 0.14 0.104 - -
All stages - - - 0.16  0.065 - - - - 0.15 0.106

The models were adjusted for age, sex, obesity, systolic blood pressure (SBP) or diastolic blood pressure (DBP) at baseline, the number of
antihypertensive medications, and program duration.

70754624 GniA-#210) o7 7RI AR EZLEICREERL

Kanai M, et al. Cir Rep 2022.
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5] )5 24T A
Engagement
as a predictor

YA a
Engagement
as a mediator

BRIEZHUE C
Difference in effects

between engagers and
non-engagers

7 =TI A2 DR

Intervention - . Estimated
(of primary interest)
Engagement Outcome Estimated
: (not of primary interest)
Measured By - F'EIT‘I'_H'IIEd
Covariates (not estimated)
Intervention Engagement Outcome
. | Measured |
Covariates |
Measured
Covariates
. Unmeasured | |
Hypothetical |- Covariates
‘| Engagement f
Intervention l Outcome

Nelson LA, et al. J Am Med Inform Assoc 202 /.
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Hamine S, et al. J Med Internet Res 201/ 5.
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T77VERWEMADERE SR-MA

%

Studies ES (25% CI) Weight
Nontdetabolic Disease :

Cook 2015 R 059(043,074) 591
Selter 2018 ——— 0.36(0.28,048)  6.19
Lee 2018 : —— 0.47 (0.44, 0.49) 6.37
Mak 2018 | - 0.78 (0,76, 0.79) 638
Helander 2014 X ® 0.86 (0.86,0.87)  6.38
Roepks 2015 | —#— (B2 (0.77, 0.86) 634
Blgdt 2018 —— | 0,10 (0,06, 0.14) 635

Subtotal (12 = 99.77%, p = 0.00) B 057 (040,075) 4392

Metabolic Disease

Torojernsen 2014 — 0.72 (065, 0.7T8) 6.29
Elbert 2016 R 0.39(0.33,045) 630
Chen 2016 - 0.35(0.18,057) 5861
Guertler 2015 .- 0.50 (0.49, 0.51) 6.38
Fukuoka 2015 — : 0.34 (0.29, 0.39) 633
Spring 2018 —— : 0.18 (013, 0.24) 633
Hales 2016 . : 012 (0,06, 0.23) 623
Karhula 2015 - : 0.09(0.06, 0.12) 6.36
Holmen 2014 —_—— : 0.21 (0,14, 0.30) 6.26

Subtotal (12 = 99.19%, p = 0.00) _ = 032 (0.17,047)  56.08

Heterogenelty between groups: p = 0.035

Overall (1*2 = 99.88%, p = 0.00); -{T:;— 0.43(0.29,057)  100.00

r T T T l
-5 0 5 1 15

Percentage of patients who dropped out during study

BEMATL49% - RCTTIZ40%DAR%E

Meyerowitz-Katz G, et al. J Med Internet Res 2020.
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