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BACKGROUND

The impact of cancer on patient
quality of life (QoL) 1

Anxiety (35.2%), pain (44.5%) and

fatigue (96%) among cancer patients
[2,3,4]

Current standard care [5,6]

Adoption of technology is widespread ﬁM -
among adolescents [7] o

MEDICINE

Covid-19 pandemic accelerated the
development and implementation of
digital health s

WHO Recommendations on Digital
Interventions for Health System
Strengthening (2019) 191

- Digital health is expected to
improve QoL (10

[1] Lico, 2023 [2] Zeilinger,2022 [3] Smith 2015 [4] Savina, 2019 [5] Berg CJ, 2016 [6]
Gardner MH, 2014 [7] Satin 2009 [8] Lenhart,2015 [9] Lee 2023 [10] Ronquillo,2022



CLINICAL QUESTION

Clinical question: Does eHealth and mHealth change the mental and

physical health outcomes of Cancer Patients? PedsQL: Pediatric Quality of Live
° ° | t
P Cancer Patients during therapy sanglzo%-itgm Short-Form Survey
I Digital health interventions: eHealth (e.g. Virtual reality and games),  PROMIS: Patient-reported Outcome
Measurement Information System
: EORTC QLQ-C30: E Organisati
mHealth (e°g° mOb]le apps) for Research and Tr;;(‘zape?& 01[ (?:rllscaerlon
C Conventional interventions ggae %uagt{ OftL;fet .questtionnaire
. =-10. Fatient >atistacto
O Mental and Physical health outcomes: Questionnaire i
Pain (Wong-Baker FACES Pain Rating Scale, PCS-C) pos : fain Catastrophizing - cale
Anxiety (CAM'S, VAS, CAS') CAM-S: The Children’s Anxiety Meter-
State
Fear (CFS) VAS: visqal analogug scale o
QoL (PedsQL, HRQoL, SF-36, PROMIS, EORTC QLQ-C30, etc.) ConrLhichood Anxiety Sensitivity Index

Satisfaction (PSQ-18, Likert-format surveys)

Hypothesis: Digital health interventions will improve the

_ mental and physical health outcomes of cancer patients
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SEARCH KEY, FLOWCHART SELECTION

("cancer” OR carcinom® OR tumo* OR malignan® OR oncolog* OR neoplas* OR

) Cochrane
metasta®) L R Library
AND
("digital health" OR "electronic health” OR "telemedicine” OR ehealth OR "mobile 7721 14186 3311

health” OR mhealth OR ("web-based” AND "intervention”) OR ("web-based” AND
“interventions”) OR ("computer-based” AND "intervention”) OR ("computer-based"”
AND "interventions”) OR (“internet-based” AND “intervention”) OR ("internet-based"”
AND "interventions”) OR "Virtual reality” OR VR OR "virtual reality exposure
therapy” OR ("active” AND "video game”) OR ("active” AND "video games”) OR
exergam® OR videogame*® OR ("mobile” AND "application”) OR ("mobile” AND
"applications”) OR ("mobile” AND "app”) OR ("mobile” AND "apps”) OR ("smartphone”

 NO of records

25218 before the

duplicate Selection pair: Miklos Bartok
removal

* NO of records

AND "application”) OR ("smartphone” AND “applications”) OR ("smartphone” AND after the
"app”) OR ("smartphone” AND "apps”) OR ("mobile” AND "game”) OR ("mobile” AND duplicate
“games”) OR (“smartphone” AND "game”) OR ("smartphone” AND "games”) OR “text removal

messag*™ OR "social media” OR "wearable*") Cohen’s Kappa: 0.92

AND
("quality of life" OR "HRQoL" OR "compliance” OR "satisfaction” OR ("mental” AND * NO of eligible
"outcome") OR ("mental” AND "outcomes") OR ("physical” AND "outcome") OR 630 studies based on

("physical” AND “"outcomes”) OR ("emotional” AND "distress”) OR ("health” AND title and abstract

"behavior”) OR ("health” AND "behaviors”) OR “self efficacy” OR "depression” OR
"anxiety” OR (“physical” AND "activity”) OR “fear” OR "pain” OR ("symptoms” AND

Cohen’s Kappa: 0.81

e NO of

207 eligible full-
texts

"management”) OR "distraction”)
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Anxiety change differences between Virtual
Reality (VR) interventions and control groups

Experimental Control

. Study Age Scale Duration N Mean SD N Mean sSD SMD of differences SMD 95%-Cl Weight
Sharnfpour et al. 2020 14-18* FPASS 2 months 15 -45.20 27095 15 0.67 1.8042 =— -19.39[-24 68; -14.10]10.3%
Chirico et al. 2019 18-707 STAI immediately after 28 -6.85 07239 34 1.47 1.21580 i -5 18[-6.24; -411] 12.8%
Garcia et al. 2023 30-82% HADS immediately after 71 -2.00 02581 62 -0.92 04642 = -2.90[-3.39; -2.41] 12.9%
Uslu et al. 2023 18-65* STA 15! chemo cycle 33 -13.15 5.7486 33 -0.03 7.1724 | -1.99[-2.59; -1.40] 12.8%
Fabi et al. 2022 NA STAI-S 1=t chemo cycle 22 -12.50 54463 22 -2.00 7.2378 I -1.61[-2.30; -0.92] 12.8%
Wong et al. 2022 6-12* CSAS-C 1=t chemo cycle 9 -578 32816 10 -1.40 3.7483 | . -1.18[-2.18; -0.19] 12.8%
Jeayareka et al. 2020 10-18* RCMAS (totay 2-3 chemo cycles at least6 -1.50 14176 6 0.34 2.4036 B ] -086[-2.07; 0.34] 12.7%
Fhang et al. 2023 18-57** STAI 14 days 30 7.33 43200 30 377 80200 L= 055 003; 1.06] 12.9%
Random effects model 214 212 | | | --II-IT- | -3.69[-8.66; 1.28]100.0%

Het ity: 12 = 96% [94%; 97%], 2= 29.5137 , p = 0.01
eterogeneity [ ], .0 20 15 10 5 0 5 10
Experimental Control

Study Age Scale Duration NMean SD NMean SD  SMD of differences SMD 95%-Cl Weight
Gao et al. 2020 18-75*  STA-S  afterintervention 30 -8.03 9.8200 30 -0.97 4.2200 + -0.92 [-1.46; -0.39] 31.0%
Shin et al. 2023 20-63" STAI  immediately after 97 -1.79 6.0289 99 -0.99 2.1617 ' -0.18 [-0.46; 0.10]42.7%
Jimenez etal. 2018 35-74™  STAI-S  afterintervention 19 -7.3014.7397 18 -3.50 5.5022 > -0.16 [-0.80; 0.49] 26.3%
Random effects model 146 147 l -0.40[~1.46; 0.66]100.0%
Heteroaeneitv: 1° = 67% 10%: 91%1.72= 0.1207. n=0.05 I

Experimental Control
Study Age Scale Duration N Mean SD N Mean SD SMD of differences SMD 95%-CI Weight
Menekli et al. 2022 2063  5TAI 4 hours after 69-28.36 29009 70 921 2.9792 . 5 | -12.70 [-14.25; -11.15] 33.1%
Wong et al. 2020 6-17* STAIC immediately after 54 -5.56 3.9602 54 -2.06 4 2593 i -085[-124; -045] 335%
Gerceker et al. 2021 6-17* CAM-S immediately after 21 -1.70 2.5612 21 -0.30 2.2627 -0.57 [-1. 19 0.05] 33.4%
Random effects model 144 145 *[ 21.85; 12.50]100.0%

Heterogeneity: = = 99% [99%; 99%). 7°= 473644 p=0.01

-20 -15 10 -5
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Anxiety change differences between web-
based interventions and control groups

<E i MTRANSZLACIOS
MEDICINA

TRANSLATIONAL
MEDICINE

Experimental Control

Study Age Scale Duration N Mean SD N Mean SD SMD of differences  SMD 95%-Cl Weight
Chang et al 2020 =20* DASS-21 6 weeks 41 -200 39187 26 -035 41284 +; -0.41[-0.90: 0.09] 86%
Ryhanen et al. 2013 NA STAl after radiotherapy 47 -065 05475 43 -049 05264 : -0.30 [-0.71; 0.12]12.2%
Akard et al. 2021 7-17* PedsQL-CM after 7-176 days 33 -3.20 6.9659 57 0.00 13.6778 : -0.27[-0.70; 0.16] 11.4%
David et al. 2012 =18* MAC 4 weeks b6 -1.10 3.3628 55 -1.03 39638 ; -0.02 [-0.39; 0.35] 15.2%
Hauffman et al. 2020 NA STAI-S 10 months 124 1.00 53666 121 1.00 53666 ' 0.00[-0.25;025]33.7%
Winzelberg et al. 2003 30-69* STAI-S 12 weeks 36 100107723 36 040 10.5603 i 0.06[-0.41;052] 99%
Danielle et al. 2022 NA EORTC OG-25 12 weeks 33-11.10 222720 33 -13.00 21.5035 : 0.09 [-0.40; 0.57] 91%
Random effects model 370 371 l -0.09[-0.25; 0.07]100.0%
Heterogenity: 2 = 0% [0%: T1%], 2= 0, p= 0.58 R | !




Anxiety change differences between mobile app
interventions and control groups ﬁw!ml

Experimental Control
Study Age  Scale Duration NMean SD NMean 3D SMD of differences SMD 93%-Cl Weight
Ham et al. 2019 1665"  STAIS 10weeks 21-12.28 7.6918 21 0.38 3.8321 | -2.04[-2.80; -1.29] 29.5%
Ghanbarietal. 2021  2060*  STA-S 1week 38 -6.71 7.5907 39 0.07 3.3162 t -1.19[-1.64; -0.67] 34.6%
Zheng et al. 2024 218" HADS 6months 50 -0.76 2.6811 50 0.48 1.4437 y -0.54[-0.94; -0.14] 35.9%
Random effects model 109 10 @ (191304 085]1000%

Heterogeneity: /2 = 84% [53% 9h%] #=045.14 p=0.01
20 10 0 10




Depression




Depression change differences between Virtual
Reality (VR) interventions and control groups

Experimental

Chirico et al. 2019 18-70* SVPOMS immediately after 2§ -2 6
Zhang etal 2023 18-57 CES-D 14 days 30 31C

Fahietal 2022 NA HADS  Tchemocycle™ 99 4

Random effects model 191

Heterogenaity: 2 = 97% [95%; 98%)], %= 18.4239 p<0.01
++ \ithin 48 hours after 1¢ chemo cycle

04672 34 12103718 =—
4.4700 30 0.07 3.6900 N

Control
Study Age  Scale Duration N Mean SD N Mean 3D

SMD of differences

o 21219 22 1.30 1.6362 3
Garciaetal 2023 30-82% HADS Immediately after 79 -1.07 0.4628 62 -1.08 0.3369 -

| [ 9.32; 456]100.0%

148

0-66-4-210 24

-9.02
.76

0.00
0.02

SMD  95%-Cl
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-10.73; -1.31]24.3%

129

059

033

)59
.36

2%

29.2%
29.2%
29.3%




Experimental Control

Depression change differences between web-
based interventions and control groups

Study Age Scale Duration N Mean SD N Mean 3D SMD of differences SMD 95%-Cl Weight

Winzelberg etal. 2003  30-69™ CES-D  12weeks 36 -6.30 8.8363 36 -0.70 9.0894
Fann et al. 2016 218" PHQ9  5-12weeks 285 005 34250 289 062 3.6104
Hauffmanetal. 2020  NA HADS 4 months 124 -1.20 3.2112 121 -080 3.5612

Chang et al. 2020 220" DASS-21  Gweeks 41-151 38308 26 -150 47017
Bektas et al. 2022 216" BDI 12weeks 30 -2.30 7.7441 30 -2.38 7.2917

Random effects model 516 502

-0.62[-1.09; -0.14] 6.6%
-0.16]-0.33; 0.00] 56.7%
-0.09]-0.34; 0.16] 24.3%

0.00[-049 049] 6.3%

0.011-0.50; 0.52] 5.9%

| |[-u.aa; 0.04]100.0%

Heterogenedty: # = 16% [0%; 82%], < 0.0001, p =032 l

1066 4-20 24




DISCUSSION

d Negative SMD values = symptom reduction vs. standard care
d VR shows a clinically relevant effect on anxiety

1 Pooled effects of VR, mobile apps, and web-based interventions:

promising reductions in anxiety

1 Depression results less conclusive — small samples, need larger

trials

1 Considerable heterogeneity observed across studies




STRENGTHS LIMITATIONS

1.Several high quality reports 1.Interviews and semi-

(RCTs) interviews
2. Several measurement tools 2.Difficulties in comparison
developed in this field 3.Small sample size




CONCLUSION
VR intervention has the potential to reduce the anxiety among cancer patients

IMPLICATION FOR PRACTICE IMPLICATION FOR RESEARCH

Age-specific digital health 1. RCTs with high patient

interventions should be number should focus on

introduced to oncological more homogenous (age,

care cancer type) target
populations

2. New age-, and disease-
targeted digital health
interventions should be
developed
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“Somewhere, something incredible is waiting to be known”

Carl Sagan




