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Abstract

Background: eHealth has the potential to improve outcomes such as physical activity or balance in older adults receiving
geriatric rehabilitation. However, several challenges such as scarce evidence on effectiveness, feasibility, and usability hinder
the successful implementation of eHealth in geriatric rehabilitation.

Objective: The aim of this systematic review was to assess evidence on the effectiveness, feasibility, and usability of eHealth
interventions in older adultsin geriatric rehabilitation.

Methods: We searched 7 databases for randomized controlled trials, nonrandomized studies, quantitative descriptive studies,
qualitative research, and mixed methods studiesthat applied eHealth interventions during geriatric rehabilitation. Included studies
investigated a combination of effectiveness, usability, and feasibility of eHealth in older patients who received geriatric
rehabilitation, with a mean age of =70 years. Quality was assessed using the Mixed Methods Appraisal Tool and a narrative
synthesis was conducted using a harvest plot.

Results: In total, 40 studies were selected, with clinical heterogeneity across studies. Of 40 studies, 15 studies (38%) found
eHealth was at least as effective as non-eHealth interventions (56% of the 27 studies with a control group), 11 studies (41%)
found eHealth interventions were more effective than non-eHealth interventions, and 1 study (4%) reported beneficial outcomes
in favor of the non-eHealth interventions. Of 17 studies, 16 (94%) concluded that eHealth was feasible. However, high exclusion
rates were reported in 7 studies of 40 (18%). Of 40 studies, 4 (10%) included outcomes related to usability and indicated that
there were certain aging-related barriers to cognitive ability, physical ability, or perception, which led to difficulties in using
eHealth.

Conclusions: eHealth can potentially improve rehabilitation outcomesfor older patientsreceiving geriatric rehabilitation. Simple
eHealth interventionswere morelikely to be feasible for older patients receiving geriatric rehabilitation, especially, in combination
with another non-eHealth intervention. However, alack of evidence on usability might hamper the implementation of eHealth.
eHealth applications in geriatric rehabilitation show promise, but more research is required, including research with a focus on
usability and participation.
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Introduction

Theworld's population is aging rapidly. Currently, 143 million
people are aged 80 years or older, and this number is expected
to riseto around 426 million in 2050 [1]. Although many older
adults are relatively fit, functional decline, multimorbidity, and
geriatric syndromes such asfrailty or fallsare common in older
adults[2,3]. A combination of these age-associated conditions
triggers an increased risk of adverse outcomes such as
hospitalization, functional impairments, and even mortality [4].
Postacute care such as geriatric rehabilitation aims to diminish
these age-associated risks. Evidence shows that geriatric
rehabilitation can improve functional outcomes and reduce
nursing home admissionsand mortality [5,6]. On the other hand,
the rapidly aging populations and lack of staff are putting
pressure on the quality, accessibility, and affordability of
geriatric rehabilitation. In regard to these problems, the use of
eHealth can be seen as important and promising, as it has the
potential to simultaneoudly improve both rehabilitation outcomes
and efficiency.

eHealth can be defined as “the use of digital information and
communication to support and/or improve health and health
care” [7]. Some examples of eHealth are video communication,
exergames (ie, active video games), and mobile apps. Although
eHealth can be seen as important and promising, successful
implementation of eHealth interventions in geriatric
rehabilitation is complex, can be time consuming, and involves
a variety of determinants on multiple levels [8-10]. To safely
and successfully implement eHealth in geriatric rehabilitation,
scientific evaluation of eHealth iskey [11,12]. Three important
outcome measures for the evaluation of eHealth in geriatric
rehabilitation can be identified: effectiveness, feasibility, and
usability [9,13].

In terms of effectiveness, previous reviews show that eHealth
can improve physical activity, gait, and balance in
community-dwelling older adults [14-17]. However, the
evidence on effective eHealth in geriatric rehabilitation is scarce
and fragmented. To our knowledge, no prior reviews have
examined the effectiveness of eHealth in geriatric rehabilitation.

To better understand how eHealth can be used safely, feasibility
testing is an important first step [18,19]. The aim of feasibility
testing is to “ determine whether an intervention is appropriate
for further testing” [20,21], but a general accepted standard on
feasibility testing is lacking. Examples of factors that can be
addressed in feasibility testing are adverse events, adherence,
and acceptability [10].

Additionally, usable eHealth is also an important prerequisite
for successful implementation [13,19,22]. Usability can be
defined as “the extent to which a system, product, or service
can be used by specified users to achieve specified goals with
effectiveness, efficiency, and satisfaction in a specified context
of use” [23]. For older adults receiving geriatric rehabilitation,
usability isespecialy crucial, sincethere are certain age-rel ated
barriersthat may hamper the usability of eHealth [24-26]. These
barriers can be categorized into 4 patient-related domains:
cognition, physical ability, perception, and motivation [27]. For
example, poor vision can make it harder to distinguish certain
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icons on screens, or cognitive impairment might lead to
problems understanding certain eHealth interventions. Often,
eHealth is insufficiently tailored to these age-related barriers
[28].

Therefore, a systematic review of eHealth in geriatric
rehabilitation including the concepts feasibility, usability, and
effectiveness was needed. This systematic review can help speed
up theimplementation process of eHealth and ensure successful
adoption of eHealth overall. Theaim of thisreview wasto assess
evidence on the effectiveness, feasibility, and usability of
eHealth interventionsin older adults in geriatric rehabilitation.

Methods

Study Registration and Protocol

This systematic review is registered at PROSPERO, with
registration number CRD42019133192 [29]. This systematic
review was based on the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-analyses) statement, which
is an evidence-based minimum set of items used for reporting
in systematic reviews and meta-analyses [30]. The complete
checklist for this review can be found in Multimedia Appendix
1.

Types of Studies and Participants

In this review, we included randomized controlled trias,
nonrandomized studies, quantitative descriptive studies,
gualitative research, and mixed methods studies. We excluded
systematic reviews, abstracts, editorials, and non-English and
nonpeer-reviewed studies. Studies wereincluded that examined
older patients with a mean age of =70 years who received
geriatric rehabilitation, which is in line with consensus
statements on the organization and delivery of geriatric
rehabilitation across Europe [31]. Because there is variability
between countries’ health care systems and consequently also
between countries’ provisions of geriatric rehabilitation [31,32],
we included studies in different types of settings such as
(geriatric) rehabilitation centers, skilled nursing facilities,
hospitals, or ambulatory settings. Studiesthat included patients
with a chronic disease with no acute functional decline were
excluded.

I nterventions and Outcomes

Studies investigated eHealth interventions applied during
postacute geriatric rehabilitation. Outcome measures related to
the effectiveness of interventions were included if they could
be classified based on the World Hedth Organization's
International Classification of Functioning, Disability, and
Health (ICF) model [33], which covers the following domains:
body functions and structure, activities, participation,
environmental factors, and personal factors. For the purpose of
thisreview, we chose to specify feasibility within the following
domains: adverse events, adherence, and exclusion rates.
Usability outcome measures were classified based on the
MOLD-USframework, which isan evidence-based framework
of aging barriersthat influence the usability of eHealth in older
adults and includes 4 categories: cognition, mativation, physical
ability, and perception [27]. We included both primary and
secondary outcome measures.
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Sources and Search Strategy

On March 9, 2019, March 10, 2019, and January 11, 2021, we
searched the following databases. MEDLINE, PsycINFO,
EMBASE, EMCARE, Cochrane Library, Web of Science, and
Central databases. For this review, 3 separate search strings
were compiled. Thefirst focused on the effectiveness, the second
focused on the feasibility, and the third focused on the usability
of eHealth interventions in geriatric rehabilitation. The search
string focusing on effectiveness included keywords related to
older adults, rehabilitation, and eHealth interventions. Studies
wereidentified when at least 2 of 3 keywordswere present. The
search strings focusing on feasibility and usability included an
additional keyword related to feasibility or usability. In both
search strings, keywords were combined using MeSH terms
using the Boolean operations “or” and “and.” The complete
search strings can be found in Multimedia Appendix 2.

Selection of Studies and Data Extraction

We first screened titles of the identified studies. The abstracts
of all potentially relevant studies were then screened by 2
authors independently. Next, full texts were obtained and
reviewed by the same authors. We excluded studiesthat did not
meet theinclusion criteria. Disagreements between the 2 authors
werediscussed until aconsensuswasreached. If adisagreement
could not be resolved, a third reviewer was consulted. Data
extraction was performed using Covidence, which isan online
systematic review management tool [34]. In Covidence, a data
extraction form was constructed that included details of
publication (ie, author, year, title, country of study, and funding),
study design, methods (ie, inclusion and exclusion criteria,
population, randomization, statistical analysis, and outcome
measures), sample characteristics (ie, age, number of
participants, gender, and diagnosis), eHealth intervention (ie,
name of intervention, goal of intervention, delivery of
intervention, and application of intervention), and primary and
secondary outcomes. Asthe complexity of eHealth interventions
influences implementation, we sorted eHealth interventions
ranging from simple (ie, video communications, health sensors,
or gateways) to complex (ie, robotics, exergames, or virtual
reality) [9,35]. One author then extracted the data. A subset of
the data (10% of included studies) was also extracted by a
second author to check interrater reliability.

Quality Appraisal

The quality of included studies was assessed using the Mixed
Methods Appraisal Tool (MMAT) [36], which allowed quality
assessment across different study designs. The MMAT is a
critical appraisal tool specifically designed to assessthe quality
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of 5 types of study designs: qualitative research, randomized
controlled trial s, nonrandomized studies, quantitative descriptive
studies, and mixed methods studies. For each study design, the
MMAT provides5 quality criteriathat must berated with “Yes,”
“No,” or “Can't tell.” Since the calculation of an overall score
from the ratings of each criterion is discouraged [36,37], we
reported a separate scorefor each rating. Neverthel ess, an overall
score was reported, because it provides a general picture of
study quality. Studieswere not excluded based on study quality
[36]. For the randomized controlled trials and nonrandomized
designs, we rated the criterion “Are there complete outcome
data?’ as “No” when the drop-out rate was over 20% [38]. In
nonrandomized designs, we rated the criterion “Are the
confoundersaccounted for inthe design and analysis?’ as“No”
when there was no description of additional therapy offered
during the study, functional status, or cognitive status. Quality
assessment was carried out by one author, and 10% of the
included studies were selected at random and additionally
assessed by a second author to check interrater reliability.

Data Analysis and Data Synthesis

In studies that reported outcomes related to effectiveness and
included a control group, a narrative synthesis was conducted
using a harvest plot [39]. In the harvest plot, primary and
secondary outcomes were described and color coded based on
ICF domain. For each study, the bars in the harvest plot
indicated thetotal resultsfor the different |CF domains, and the
height of the bars represented the methodical quality based on
the MMAT. When a study reported multiple consistent results
within the same ICF domain, the results were combined in 1
bar. If astudy reported conflicting results within the same ICF
domain, both results were presented. Randomized controlled
trails were represented by a thick contour around bars. A
meta-analysis was not feasible since the included studies were
too heterogeneous with regard to population, intervention, and
outcome measures.

Results

Study Selection

The search strategy identified a total of 7635 unique records.
After exclusion of records based on title and abstract, 331
records remained. During full-text screening, a further 291
records were excluded, resulting in the inclusion of 40 studies
in thisreview. Reasons for exclusion are presented in the study
flowchart shown in Figure 1. In 12 cases, athird reviewer was
needed to achieve consensus during the process of study
selection.
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Figurel. PRISMA flow diagram of search strategy results. ICF: International Classification of Functioning, Disability, and Health.

rr—

Study Char acteristics

Study characteristics are shown in Table 1. Of the 40 included
studies, 18 (45%) were randomized controlled trails[40-57], 2
(5%) had a mixed methods design [58,59], 1 was a qualitative
study [60], and 19 (48%) had a quantitative nonrandomized
design [61-79], of which 9 studies (of 19, 47%) included a
control group [53,61-68,79]. Of 40 studies, 17 studies (43%)
were conducted in a hospital setting
[41-44,46,50,51,55-57,62,64-66,68,71,79]. Of the 17
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hospital-setting studies, 12 (71%) were conducted in adedicated
hospital-rehabilitation unit [41-44,46,50,51,55,56,64,71,79], 2
(12%) were in a hospital-stroke unit [57,68], and 1 (6%) was
conducted in ageriatric day hospital [62]. Of the 40 studies, 10
(25%) were conducted in an ambulatory setting
[47,48,52-54,60,69,75,76,78], 9 studies (23%) took placein a
geriatric rehabilitation setting [40,45,49,58,59,61,63,70,74], 2
studies (5%) were at a tertiary rehabilitation center [60,73], 1
study (3%) was at a skilled nursing facility [77], and 2 studies
(5%) did not report the setting [67,72].
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Author, year, Design Diagnosis; n; set- Age(SD); Intervention Use of intervention Primary outcome Secondary out-
country ting female (%) domain (primary comedomain(s)
outcome measure)
Banason[53], RcT? Cardiac; n=55; 71.6 (5.1); Videocommuni- Daily use, subjectsre-  Effectiveness, activi- Effectiveness,
2009, United Ambulatory 16 cationincombina-  sponded to assessment  ties (other) participation
States tion with non- gueries, were provided
eHealthvsusual  with strategies
care
Backman[59], Mixedmeth- Orthopedic; 81(67-96); Mobile apps Providing accesstodiss Usability _b
2020, United  ods n=30; Geriatric 63 charge records during
Kingdom rehabilitation transition to home
Bernocchi RCT Multiple diag- 79 (6.5); Video communi- Weekly calls; video Effectiveness, activi- Feasibility, ef-
[52], 2018, noses; N=146; 84 cationincombina=  communication ties (other) fectiveness, ac-
Italy Ambulatory tion with non- 2x/month; fall preven- tivities, partici-
eHealth vsusual  tion program provided pation
care by therapist
Bernocchi Quantitative;  Stroke; n=15; 71 (11); 47 Video communi- Weekly callswith Feasibility (ncom-  Effectiveness,
[69], 20186, nonrandom-  Ambulatory cationincombina nurse; weekly video pleted, nsessions)  body functions,
Italy ized tionwith health  communication with activities
Sensors physiotherapist
Cannell [44], RCT Stroke; n=40; 74 (10); Exergamesin 1 hour/session, 5 Effectiveness, activi-  Effectiveness,
2017, Aus- Hospital, rehabili- 37.5 combinationwith days/week, in addition ties (maintaining activities
tralia tation unit virtual redlity vs  to conventional therapy body position)
usual care
Chan [62], Quantitative Multiple diag- 80(7.2); Exergames vs 10 min/session, 8 ses-  Feasibility (total Effectiveness,
2012, China  nonrandom-  noses; n=90; 73 usual care sionstotal, in addition  time spent, average  activities
ized Geriatric Day to conventional therapy  BSC and 9%6MHRY)
hospital
Cimarolli Quantitative; Multiple diag- 76 (10.7);  Exergames Recommended use: 2 Feasibility (time Effectiveness,
[77], 2017, nonrandom-  noses; N=237; 59 sessions/week for 15 spent, predictorsof  external factors
United States  ized Skilled nurse fa- min, in additionto con-  intense use)
cility ventional therapy
Dakin [61], Quantitative; Multiple diag- 77, 47 Healthsensorsvs Worehealth sensor dai-  Effectivenessactivi-  Effectiveness,
2011, Aus- nonrandom-  noses; N=34; usual care ly during admission ties (ADL®) external factors
tralia ized Geriatric rehabili-
tation
Da-Silva[57], RCT Stroke; n=33; 71, 60.6 Healthsensors ~ Wore health sensor for  Effectiveness, activi-  Feasibility, ad-
2019, United Hospital, stroke withremindersvs 4 weeks, health sensor  ties(hand andarm  herence
Kingdom unit health sensors vibrated to remind pa-  use)
without re- tients to use affected
minders am
Doornebosch  Quantitative;  Stroke; n=10; 72(53-94); Robotics 20 minutes/session, 8  Personal factors(pa-  Effectiveness,
[70], 2007, nonrandom-  Geriatric rehabili- 80 sessionstotal, in addi-  tient'sexperience)  body functions
Netherlands  ized tation tion to conventional
therapy
Edmans[68], Quantitative; Stroke; n=13; 73; 23 Virtual reality vs 1 hour/session, 5 Effectiveness, activi-  Effectiveness,
2009, United  nonrandom-  Hospital, stroke usual care days/week ties (other) activities
Kingdom ized unit
Franceschini  RCT Stroke; n=48; 72 (64.3); Roboticsvsusual 30 minutes/session, 5  Effectiveness, body  Effectiveness,
[56], 2020, Hospital, rehabili- 45.8 care days/week over 6 functions (muscle  (muscle power,
Italy tation unit weeks, in additionto  power, tone, and re-  tone, and reflex-
conventional therapy  flexes) es)
Gandolfi [71], Quantitetive; Stroke; n=2; Hos-  74; 100 Robotics 20 minutes/session, 5 Feasbility (compli-  Effectiveness,
2017, Italy nonrandom-  pital, rehabilita- days/week, 10 sessions ance, timeto set de- body functions
ized tion unit total, in addition to vice)
conventional therapy
Goto [65], Quantitative; Orthopedic; 74 (7.5); Roboticsvsusual  Every other day, inaddi- Effectiveness, body  Effectiveness,
2017, Japan nonrandom-  n=20; Hospital 90 care tion to conventional functions (mobility  body functions
ized therapy of joints)
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Author, year, Design Diagnosis; n; set- Age(SD); Intervention Use of intervention Primary outcome Secondary out-
country ting female (%) domain (primary comedomain(s)
outcome measure)
Hesse [42], RCT Stroke; n=50; 70 (16); 44 Roboticsvsusual 30 minutes/session, 4 Effectiveness, body  Effectiveness,
2014, Ger- Hospital, rehabili- care days/week, in addition  functions (muscle  body functions,
many tation unit to conventional therapy power, tone, and re-  activities, exter-
flexes) nal factors
Hesse [72], Quantitative; Stroke; n=1; Not  72; 0 Robotics 25 minutes/session, 5 Effectiveness, body —
2010, Ger- nonrandom-  reported days/week, 25 sessions  functions (ADL)
many ized intotal, in addition to
conventional therapy
Hicks[63], Quantitative; Cardiac; n=285; 79(48-99); Heathgateway Encouraged daily use, Effectiveness, activi- Effectiveness,
2016, United  nonrandom-  Geriatricrehabili- 54.3 vsusua care in addition to conven-  ties(ADL) external factors
States ized tation tional therapy
losa[46], RCT Stroke; n=4; Hos- 71.5 Exergamesin 30 minutes/session, 3 Feasibility (motiva-  Effectiveness,
2015, Itay pital, rehabilita-  (4.51); 50 combinationwith days/week, in addition tion, time spent, ad- body functions,
tion unit virtual redlity vs  to conventional therapy verse events) activities
usual care
Karner [55], RCT Stroke; n=56.4%; 73,7 Roboticsvsbook 30 minutes/session 3 Effectiveness, body —
2019, Ger- Hospita, rehabili-  (7.33); reading days/week over 3 functions (visual)
many tation unit 56.4 weeks
Koneva[67], Quantitative; Stroke; n=40; 84 (1.2); Virtual reality vs Task-specifictraining  Effectiveness, body  Effectiveness,
2018, Russia  nonrandom-  Not reported 30 usual care functions(neurologi-  body functions,
ized cal) activities, partic-
ipation
Laver [50], RCT Multiple diag- 84.9 (4.5); Exergamesvs 25 minutes/session, 5 Effectiveness, activi-  Effectiveness,
2012, Aus- noses, n=44, 80 usual care days/week for duration ties (mobility) body functions,
tralia Hospital, rehabili- of stay activities, partic-
tation unit ipation
Levinger [64], Quantitative; Orthopedic; n=4; 70; 76 Exergamesvs 2 sessiong/week, inad-  Effectiveness, activi-  Effectiveness,
2016, Itay nonrandom-  Hospital, rehabili- usual care dition to conventional  ties (mobility) body functions,
ized tation unit therapy activities, partic-
ipation
Li [54], 2020, RCT Orthopedic; 79,3(9.1); Mobileappsvs Useof appbasedonre- Effectiveness, activi- Effectiveness,
Hong Kong n=31; Ambulato- 80.6 usual care habilitation goals, in ties (mobility) feasibility, body
ry addition to conventiona functions, activ-
therapy ities,
Ling [58], Mixed meth- Orthopedic; n=7; 70(8); 71  Exergames 30 minutes/session, in  Usability (ease of —
2017, Nether- ods Geriatric rehabili- additionto conventional  use)
lands tation therapy
Marschollek  Quantitative; Orthopedic; 83.5(71-  Hedlth sensors Sensorsplaced at home Feasibility (installa-  Acceptability
[75], 2014, nonrandom- n=14; Ambulato- 90) for monitoring ADL tion time, down-
Germany ized ry times)
Oesch [49], RCT Multiple diag- 74(67-79); Exergamesvs 30 minutes/session, Effectiveness (per-  Effectiveness
2017, Switzer- noses, n=54, 45 self-regulated ex-  twice aday sonal factors) personal fac-
land Geriatric rehabili- ercises tors, activities
tation
Peel [40], RCT Multiple diag- 81(8); 58 Headlth sensors Daily feedback and Effectiveness, activi-  Effectiveness,
2016, Aus- noses, n=270, with goal-setting  goal-setting by thera-  ties (mobility) activities, partic-
tralia Geriatric rehabili- vs health sensors  pists, in addition to ipation, external
tation without goal-set-  conventional therapy factors
ting
Peel [78], Quantitative; Multiple diag- — Video communi-  All communication Feasibility —
2011, Aus- nonrandom-  noses; n=0; Am- cation conducted through inter-
tralia ized bulatory vention
Piqueras[47], RCT Orthopedic; 73.3(6.5); Videocommuni- 1 hour/sessionover 10 Effectiveness, body Effectiveness,
2013, Spain n=142; Ambulato- 72.4 cationincombina  days functions (mobility  body functions,
ry tion with health of joints) activities
sensors vs usual
care
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Author, year, Design Diagnosis; n; set- Age(SD); Intervention Use of intervention Primary outcome Secondary out-
country ting female (%) domain (primary comedomain(s)
outcome measure)
Pol [48], RCT Orthopedic; 83(6.9); Headlth sensorsin  Sensorsplaced at home Effectiveness, activi-  Effectiveness,
2019, Nether- n=240; Ambulato-  79.6 combinationwith  for monitoring ADL, 4 ties (other) participation
lands ry non-eHedthinter- home visitsand 4 tele-
ventionvsnon-  phone consultations
eHedthinterven-
tionvsusual care
Sampson[73], Quantitative; Stroke; n=1; Re- 76; 100 Roboticsincom- 45 minutes/session, 4  Effectiveness, body  Effectiveness
2012, New nonrandom-  habilitation cen- binationwithvir- sessiongweek over 6  functions (muscle  body functions
Zealand ized ter tual reality weeks, in addition to power, tone, and re-
conventional therapy  flexes)
Schoone[45], RCT Stroke; n=24; 71.3(8.2); Robotics 10-30 minutes/sessions,  Effectiveness, body  Effectiveness
2011, Nether- Geriatricrehabili- 33 3 sessions/week over 6 functions, activities  participation,
lands tation weeks, in addition to (hand and armuse)  external factors
conventional therapy
Schwickert Quantitative; Orthopedic; n=8; 79.5; 50 Robotics, virtual  30-45 minutes/session, Feasibility (adher-  Effectiveness,
[74], 2011, nonrandom-  Geriatric rehabili- reality 2-3 sessions/week for  ence, satisfaction)  body functions,
Germany ized tation 2-4 weeks, in addition activities, partic-
to conventional therapy ipation
Takano[79], Quantitative; Orthopedic; 81 (6.3); Roboticsincom- 20 min/session 6 ses-  Effectivenessactivi- Effectiveness,
2020, Japan nonrandom- n=27; Hospital, 89 bination with ex-  sions/week for 2weeks ties (mobility) activities,
ized rehabilitation unit ergames in addition to conven-
tional therapy
Taveggia[43], RCT Stroke; n=28; 72 (6); 39 Roboticsvsusual 30 minutes/session, 5  Effectiveness, activi-  Effectiveness,
2016, Itay Hospital, rehabili- care sessions/week over 5 ties (mobility) activities, partic-
tation unit weeks, in addition to ipation
conventional therapy
Tousignant Quantitative; Multiple diag- 70,75;50  Video communi- 1 hour/session, 3ses-  Effectiveness, activi-  Effectiveness,
[76], 2006, nonrandom-  noses; n=4, Am- cation sions/week over 4 ties(ADL) body functions,
Canada ized bulatory weeks activities
VandenBerg RCT Multiple diag- 80 (12); 62 Exergamesvs 1 hour/session, 5ses-  Effectiveness, activi-  Usability; Effec-
[51], 2015, noses; n=58; usual care sion/week, in addition  ties (mobility) tiveness, activi-
Australia Hospital, rehabili- to conventional therapy ties, participa
tation unit tion
Vanoglio[41], RCT Stroke; n= 30; 71(12); 53 Roboticsvsusual 40 minutes/session, 5  Feasibility (ncom-  Effectiveness,
2017, Italy Hospital, rehabili- care sessions/week over 6 pleted, adverse body functions,
tation unit weeks events, difficulty) external factors
White[60], Qualitative  Stroke; N=12; 73(53-83); Mobile apps Therapist installed Usability —
2015, Aus- Rehabilitation 33 apps, patients encour-
tralia center, ambul ato- aged to exploreiPad
ry
Yoshikawa Quantitative; Orthopedic; 76 (6.85); Roboticsvsusual 14 minutes/session, 12-  Effectiveness, activi-  Effectiveness,
[66], 2018, nonrandom-  n=19; Hospital 81 care 14 sessionin 4 weeks,  ties (mobility) body functions
Japan ized in addition to conven-

tional therapy

3RCT: randomized controlled trial.

PNot available.

°BS: Borg Perceived Exertion Scale.

dosMHR: maximum heart rate.

EADL: activities of daily living.

Of 40 studies, 17 (43%) included participants who were
diagnosed with stroke [41-46,55-57,60,67-73], 10 (25%)
included participants  with multiple diagnoses
[40,49-52,59,61,62,76-78], 11 (28%) included participantswith
orthopedic problems [47,48,54,58,59,64-66,74,75,79], and 2
studies (5%) included partici pantswith cardiac-rel ated diagnoses
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[53,63]. Across al studies, the included sample size ranged
from 1 to 285 participants.

Varioustypes of eHealth interventionswere used. Of 40 studies,
11 studies (28%) delivered the intervention via robotics
[41-43,45,55,56,65,66,70-72], 2 studies (5%) combined robotics
withvirtua reality [73,74], and 1 study (3%) combined robotics
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with exergames [79]. Additionally, 9 studies (of 40, 23%)
investigated exergames [44,46,49-51,58,62,64,77], of which 2
(of 9, 22%) combined exergames with virtual reality [44,46]
and 1 (of 9, 11%) combined exergameswith health sensors[51].
Of 40 studies, 2 (5%) examined video communication [76,78],
3 (8%) combined video communication with health sensors
[47,53,69], and 1 (3%) combined video communication with a
non-eHealth intervention [52]. Of 40 studies, health sensors
were used in 6 studies (15%) [40,48,57,61,63,75], including 1
(of 6, 17%) in combination with a health gateway [63] and 1
(of 6, 17%) in combination with a non-eHealth intervention
[48]. Of 40 studies, 3 studies (8%) investigated mobile apps
[54,59,60], and 2 studies (5%) examined virtual reality [67,68].

Outcome measures related to effectiveness were reported in 24
of 40 studies (60%) [40,42-45,47-50,53,55,56,61,63-68,
70,72,73,76,79], and 10 of 40 studies (25%) included outcome
measures related to effectiveness and feasibility
[41,46,52,54,57,62,69,71,74,77]. Of 40 studies, 2 studies (5%)
included outcomes related to usability [58,60], 2 studies (5%)
included outcomes related only to feasibility [75,78], 1 study
(3%) included outcomes related to effectiveness and usability

Figure 2. Quality appraisal for randomized controlled trial studies.
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[51], and 1 study (3%) included outcomes related to feasibility
and usability [59]. A detailed description of all included studies
can be found in Multimedia Appendix 3.

Study Quality

Results of the quality assessment are presented in Figure 2 and
Figure 3. The quality of the included studies ranged from -3 to
5 (onascaeranging from-5t0 5). The mean overall score was
3 for randomized controlled trails, 1 for quantitative
nonrandomized studies, 1 for a mixed methods studies, and 5
for a qualitative study (based on 1 study). In quantitative
nonrandomized studies, the most frequent shortcoming was
insufficient reporting of confounders; only 2 of 19 studies (11%)
accounted for confoundersin design and analysis[73,79]. The
representativeness of the target population in quantitative
nonrandomized studies was a so often insufficient; 9 of the 19
studies (47%) reported insufficient information, lacking either
adequate explanation of why certain eligible participants chose
not to participate or aclear description of the target population
[53,61,65,67,69,71,75,76,78]. Additionally, 6 of the 19 studies
(32%) included a sample size of lessthan 20[64,66,70,72-74].
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Figure 3. Quality appraisal for quantitative nonrandomized, qualitative, and mixed methods studies.
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Effectiveness

Main Results for Effectiveness

Across al studies with acontrol group (n=27; 27/40, 68%), 73
different outcome measures were reported that were related to
effectiveness, including 16 (22%) within the |CF domain “ body
functions,” 40 (55%) in the domain “activities,” 11 (15%) in
the domain “participation,” 4 (5%) in the domain “external
factors,” and 2 (3%) in the domain “personal factors’ (Figure

https://www.jmir.org/2021/8/e24015

XSL-FO

RenderX

4). In 15 studies (of 27, 56%), eHealth interventionswere found
to be at least as effective as non-eHealth interventions when
focusing on the primary outcome measure, and 11 studies (of
27, 41%) reported eHealth interventions to be more effective
than non-eHealth interventions. Of 27 studies, 1 study (4%)
reported beneficial outcomes in favor of the non-eHealth
interventions. Results for each ICF domain are described in
detail below. A harvest plot illustrating the evidence regarding
effectivenessis presented in Figure 5.
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Figure 4. Outcome measures classified by the International Classification of Functioning, Disability, and Health model.

Health condition
Stroke, orthopedic, cardiac, multiple diagnoses

v

Body functions

Muscle power, tone, and reflexes
Fugl-Meyer Assessment - arm
[42,45,56], Modified Ashworth scale
[42,56], grip and pinch strength
[41,46], Motorcity Index - arm [41,57],
Medical Research Council [42],
Nicholas Manual Muscle Tester [47],
Quick-DASH [41],

Force gauge [54]

Mobility of joints

Western Ontario and McMaster
Universities Osteoarthritis Index
[47,64,66], Range of Motion [47,56,64-
66]

Pain

Visual Analogue Scale [47,54,57,65],
Western Ontario and McMaster
Universities Osteoarthritis Index-Pain
[66]

Neurological
National Institutes of Health stroke
scale [57,67]

Visual

Timed Instrumental Activities of Daily
Living [50], Star Cancellation Test
[55,57], Line Bisection Test [55]

v

Activities

Activities of daily living
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Measure [43,45,50,59,79], Activities of Daily Living Scale
[40,52,63],
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Daily Living [54], Scores of Independence Index for
Neurological and Geriatric Rehabilitation [S5]

Mobility

Timed Up and Go [44, 47,50,52,54,64,79], Short Physical
Performance Battery [40,50,51], 6 min walk test
[43,53,67], Rivermead Mobility Index [51,67], Self-
selected Walking Speed [66], Maximal Walking Speed [66],
Feasibility of Intervention Measure - locomotion [61],
walking time per day [40],

10-meter walk test [43,44], Modified Motor Assessment
Scale [44], Gait (measured by motion analysis) [64]

Maintaining body position

Berg balance scale [52,79], The Step Test [44,51]

Tinetti Gait Scale [43], Functional Reach Test [44,79],
Sitting Balance Test [44], Lateral Reach Test [44], Modified
berg balance scale [50], Activity specific Balance
Confidence [50], Maximal Balance Range test [51],
Balance (measured by accelerometer) [49], Morse Fall
Scale [54], Standing Test For Imbalance and Disequilibrium
[79]

Hand and arm use

Nine hole peg test [41,46], Action research arm test
[42,45,57], Box and block test [42,44], Stroke Upper Limb
Capacity Scale [46), Abilhand Scale [46]

Other

Canadian Occupational Performance Measure [48], Falls
(n) [52], Time first fall [52]

Physical activity [53], Activity Measure for Post Acute Care
[51], Real task performance [68]

?

'

Participation

Quality of life

EuroQol 5D [40,45,50-52], EuroQol-VAS
[51,52], Stroke Impact Scale [45],
Medical Outcomes Study 36-Item Short
Form Health Survey [43], Assessment
Quality of Life instrument [64]

Mood
Beck Depression Inventory [67],
Geriatric Depression Scale [45]

Self-assessment

Falls Efficacy Scale [51,52,54,79]
Canadian Occupational Performance
Measure-satisfaction [48],
Reintegration to Normal Living Index
[51], Motor Activity Log [57]

v

v

External factors
Discharge setting [40,63], costs [41,42,45],
readmissions [40], length of stay [61]

Personal factors
Motivation [49], enjoyment [49]

https://www.jmir.org/2021/8/e24015

RenderX

JMed Internet Res 2021 | vol. 23 | iss. 8 | €24015 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Kraaijkamp et a

Figure5. Harvest plot: effectiveness of eHealth interventions. MMAT: Mixed Methods Appraisal Tool.
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Body Functions

Of 40 total studies, 14 studies (35%) included 16 outcomes
related to body functions [41,42,45-47,50,54-57,64-67]. Of
these 14 studies, 9 studies (64%) found, in 7 outcome measures,
significant improvements in favor of the intervention group
(Figure 5) [41,46,47,54-56,65-67]. Of 14 studies, 4 studies
(29%) reported improved muscle power through robotics
[56,65], exergames [46], or mobile apps [54]. Of 14 studies, 4
studies (29%) found that the addition of robotics [56,65,66] or
video communication in combination with health sensors [47]
improved the mobility of joints when compared with physical

https://www.jmir.org/2021/8/e24015

RenderX

No difference

Favors intervention

i
N\ \

= Participation = External factors = Personal factors

:I = randomized controlled trails
m =in combination with non-eHealth intervention

therapy alone. Another 2 studies (of 14, 14%) reported that the
use of robotics could decrease pain when compared with
conventional physiotherapy [65,66]. Koneva and colleagues
[67] reported that the use of virtual reality improved neurological
status, as measured by the National Ingtitutes of Health stroke
scale, when compared with usual care (5.2+0.4 vs 6.3£0.5;
P<.001).

Activities
Of all 40 included studies, 25 studies (63%) reported 40

outcomes related to activities [40-55,57,61-64,66-68,79], and
13 studies (33%) found, in 17 outcomes, a significant outcome
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in favor of the intervention group
[40,41,46,48,50-53,62,63,66,67,79]. Of 40 studies, 5 studies
(13%) demonstrated that eHealth was effective in improving
activities of daily living when the intervention was delivered
via video communication in combination with health sensors
and a non-eHealth intervention [52] or when the intervention
was delivered via health sensors in combination with health
gateways [63], exergames [62], robotics [79], or virtua reality
[67]. In these studies, eHealth was compared with usual care
[52,67], physiotherapy [62,79], or no intervention [63]. Another
6 studies (of 40, 15%) found that eHealth could contribute to
improved mobility through the use of robotics [52,79],
exergames [50], virtual reality [67], video communication in
combination with health sensors [52], or health sensors in
combination with goal setting [40]. These interventions were
compared with physiotherapy [50,66,79], usual care[52,67], or
health sensorswithout goal setting [40]. Of 40 studies, 4 studies
(10%) reported improvementsin balance when theintervention
was delivered via robotics [79], exergames [50], exergames in
combination with health sensors [51], or video communication
in combination with health sensors [52], when compared with
physiotherapy [50,51,79] or usual care [52]. Another 2 studies
(of 40, 5%) reported that either robotics [41] or exergamesin
combination with health sensors [46] could improve hand and
arm function when compared with physiotherapy [41] or no
intervention [46]. Pol and colleagues [48] found that
patient-reported daily functioning significantly improved with
the use of health sensors in combination with cognitive
behavioral treatment, compared with cognitive behavioral
treatment alone, reporting a difference of 1.17 (95% ClI
0.47-1.87; P<.001). Bernocchi and colleagues[52] reported that
the use of video communication in combination with health
sensors and a non-eHealth intervention was effective in
preventing falls in patients who were at high risk of falling,
when compared with usual care (29 falls vs 56 fals; P<.001).
Of 40 studies, 1 study (3%) demonstrated that the use of video
communication in combination with health sensors improved
physical activity when compared with usual care[53].

Participation

Of 40 studies, 12 studies (30%) included 11 outcome measures
within the participation domain [40,43,45,48,50-53,57,64,67,79].
Of these 12 studies, 3 studies (27%) reported a significant
differencein quality of life [52], mood [67], or self-assessment
[48] when the intervention was delivered via the use of video
communication in combination with health sensors and a
non-eHealth intervention [52], virtual reality [67], or the use of
health sensors in combination with a non-eHealth intervention
[48]. Particularly, Bernocchi and colleagues[52] demonstrated
that the use of video communication in combination with health
sensors and a non-eHealth intervention significantly improved
scores on the EuroQol Visual Analog Scale at 6 months, when
compared with usual care (mean 63.8 vs mean 53.5; P<.001).
Koneva and colleagues [67] reported that the use of virtua
reality decreased the severity of depression as measured by the
Beck Depression Inventory, when compared with usual care
(mean 9.5, SD 552 vs mean 10.3, SD 6.03; P<.05).
Additionally, Pol and colleagues [48] found that the use of
health sensors in combination with a non-eHealth intervention
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significantly improved the performance satisfaction in daily
functioning a 6 months, when compared with usual care,
reporting a difference of 0.94 (95% Cl 0.37-1.52; P<.001).

External Factors

Across al 40 studies, 5 studies (13%) included outcome
measures related to external factors [40,42,45,61,63]. Of these
5 studies, 2 studies (40%) included robotics as interventions
and found significant differences in cost, in favor of the
intervention group [41,42]. Of the 5 studies, 1 study (20%)
included robotics as an intervention and found a difference in
favor of the control group [45]. Hesse and colleagues [42] and
Vanoglio and colleagues [41] reported decreases in cost with
the use of roboticsin comparison with either regular arm therapy
(€4.15 [US $4.92] for robotic interventions vs €10.00 [US
$11.85] for regular arm therapy, for each patient per session)
[42] or physiotherapy (€237 [US $280.73] for robotic
intervention vs €480 [US $568.57] for physiotherapy, for each
patient per 30 days) [41]. In contrast, Schoone and colleagues
[45] reported an increase in total costs when compared with
physiotherapy (€644.14 [US $762.99] for robotic interventions
vs€423.74 [US $501.93] for physiotherapy). Acrossall studies,
no differences were found with regard to discharge settings
[40,63], readmissions [40], or lengths of stay [61].

Personal Factors

Oesch and colleagues [49] found that self-regulated exercise
using instruction | eafl ets was superior to exergamesin terms of
enjoyment (effect size: 0.88, range 0.32-1.44; P<.001) and
motivation (effect size: 0.59, range 0.05-1.14; P=.046).

Feasibility
Main Results for Feasibility

Of the 40 included studies, 20 studies (50%) evaluated the
feasibility  of the  eHedth intervention  used
[41,46,50-52,54,57,59,60,62,64,65,69,71,72,74-78], of which
19 (of 20, 95%) concluded that the eHealth intervention was
feasible when it was delivered via robotics [41,65,71,72],
robotics in combination with exergames [74], exergames
[50,62,64,77], exergames in combination with health sensors
[46,51], video communication [76], video communication in
combination with health sensors [52,69], health sensors [57],
health gateways in combination with health sensors [75], or
mobile apps [54,59,60]. Peel and colleagues [ 78] reported that
the use of video communication was not feasible due to
problems related to patient limitations, staff issues, and the
logistics of the system.

The outcome measures applied to evaluate feasibility varied
considerably among studies, and atotal of 19 different outcome
measures were used. Of the 20 studies that reported feasibility,
6 studies (30%) reported outcomes related to “ adverse events,”
7 studies (35%) reported outcomes related to “adherence,” and
7 studies (35%) reported outcomes related to “exclusion rate.”
Another 4 studies (of 20, 20%) did not specify the outcome
measure used to evaluate feasibility but used outcomes related
to effectiveness to establish feasibility [54,64,65,72].
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Adverse Events

None of the included studies reported serious adverse events
during the study period [41,46,50,51,74,76]. However, 2 studies
(of 40, 5%) reported that some participants experienced
discomfort during exergames [49,50].

Adherence

Of 40 studies, adherence was reported in 7 studies (18%)
[49-52,57,74], and 5 studies (13%) reported information
regarding the number of completed sessions [41,50-52,69]. Of
the 7 studies reporting adherence, 5 studies (71%) reported high
levels of adherence, ranging from 76% [52] to 100% [74]. Of
the 7 studies, 2 studies (29%) reported low adherencein patients
gned to an exergameintervention when compared with either
a non-eHealth intervention [49] or use of the exergame
intervention below the recommended level (<30 minutes per
week) [77].

Exclusion Rate

Of 40 studies, high exclusion rates were found in 7 studies
(18%). Specifically, of these 7 studies, 1 study (14%) reported
an exclusion rate of 64% [47], 2 studies (29%) reported an
exclusion rate of 75% [49,51], and 4 studies (57%) reported an
exclusion rate over 80% [42,45,50,68]. In these latter studies,
eHealth was delivered through complex eHealth interventions:
robotics [42,45], exergames [50], and virtual reality [68]. The
most commonly reported reasons for exclusion were cognitive
impairment [45,47,49,51], physical impairment [45,49], and
refusal to participate [42,47,49-51,68]. Of these 7 studies, in 2
studies (29%), the reason given for declining to participate was
“no interest” in eHealth [50,51].

Usability
Main Results for Usability

Of 40 studies, outcomes related to the usability of eHealth
interventionswere addressed in 4 studies (10%): 2 studies (5%)
evaluated the usability of exergames [51,58], and another 2
studies (5%) evaluated mobile apps [59,60]. Evaluation of
usability consisted of a system usability scale [51], a survey of
patients and therapists [58,59], or semistructured interviews
[59,60]. Of the 4 studiesthat reported usability, 2 studies (50%)
included outcomes related to the barrier “cognition,” 4 studies
(100%) included outcomes related to the aging barrier
“motivation,” and 1 study (25%) included outcomes related to
the barrier “physical ability.” None of the studies included
outcomes related to the barrier “ perception.”

Cognition

Ling and colleagues [58] reported that some patients found
exergamestoo complicated because of the requirement to engage
in multiple activities ssimultaneoudly, and they experienced
difficulties in following instructions. To tailor the exergames
to older patientswith cognitive impairments, the authors advised
to minimize the amount of information presented on the screen,
which might help older patients to perceive the information
better [58]. Additionally, White and colleagues [60] reported
that patientswith cognitive impairments experienced difficulties
in operating mobile apps and needed their partner for support.
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M otivation

Van den Berg and colleagues [51] reported a mean score of 62
(SD 21), on the system usability scale (scores ranging from 0
to 100), indicating that participants were generally comfortable
with exergames and that they would like to use exergames more
frequently. Similar findings were reported by Ling and
colleagues[58], who concluded that patients and therapi sts both
found exergames easy to use and therapists intended to use the
exergamein the future. Therapistsrated the exergame as highly
satisfactory for motor rehabilitation in older patients after hip
surgery. Findings regarding mobile appsindicated that patients
readily grasped the skills required for use and that this was a
beneficial source of extrinsic motivation [59,60].

Physical Ability

Ling and colleagues [58] reported that some patients with
physical disabilities had difficulties playing certain exergames
that required stepping exercises because these patients were
unable to maintain balance during exergames.

Discussion

Principal Findings

Thisreview aimed to provide an overview of the effectiveness,
feasibility, and usability of eHealth in geriatric rehabilitation.
The review included 40 studies that applied eHedth
interventionsin older patientsreceiving geriatric rehabilitation.
The majority of the included studies showed that eHealth
interventions in geriatric rehabilitation are at least as effective
asnon-eHealth interventions. All studiesthat delivered eHealth
in combination with another non-eHealth intervention reported
positive outcomes. Most studies included outcome measures
related to the ICF domain “ activities” Very few studiesincluded
outcomes related to the ICF domain “participation.” eHealth
seemsto be feasiblein geriatric rehabilitation, since no serious
adverse events were reported and most studies reported high
levels of adherence. However, high exclusion rates were found
in some studies. Results related to usability indicate that there
are certain age-related barriers, such as cognition and physical
ability, that lead to difficulties in using eHedth. Very few
studies included outcomes related to feasibility and usability.
However, these are important prerequisites to maximize the
likelihood of successful implementation, and they thereby
influence the effectiveness of eHealth.

Comparison With Prior Work

Our findings suggest that eHealth delivered via robotics,
exergames, or health sensors is often found to be at least as
effective as non-eHealth. Previous reviews that examined
robotics [80], exergames [16], or health sensors [81,82] often
found more beneficial resultsin favor of theintervention group.
These reviews did not focus on ol der adults who were admitted
for geriatric rehabilitation, and this could indicate that there are
certain age-related barriers that affect the effectiveness of
eHealth in older adults receiving geriatric rehabilitation. All of
theincluded studiesthat delivered eHealth in combination with
anon-eHealth intervention reported beneficial outcomesin favor
of the intervention group. Thisis in line with other studiesin
which eHealth was delivered in combination with anon-eHeal th
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intervention [83-85]. This indicates that eHealth is more
beneficial when provided through blended care, where eHealth
is delivered in combination with face-to-face treatment. This
may provide a better quality of care by combining the best of
the two types of interventions. This seems to especially be the
case when blended care is delivered via video communication
[52] or health sensors [48], since it offers the possibility to
monitor and treat patients remotely.

Almost al of the studies that included outcomes related to
feasibility concluded that eHealth was feasible in older adults
receiving geriatric rehabilitation. None of the studies reported
serious adverse events, which is in line with other reviews
concerning feasibility of exergames [15,86]. The majority of
the studies that included outcomes related to adherence or
completed sessions reported high levels of adherence. Previous
reviews that examined exergames also reported high adherence
rates [86]. Some studies where eHealth was delivered via
robotics or exergames reported a high exclusion rate (up to
88%). All studieswith exclusion rates of >75% were conducted
in ageriatric rehabilitation setting [45,49] or in a hospital with
a dedicated rehabilitation unit [50,51]. Reasons for exclusion
were mostly cognitive or physical impairments, problems that
are often present in older patients receiving geriatric
rehabilitation. These findings indicate that eHealth in geriatric
rehabilitation is safe to use and overall adherence is expected
to be high, but complex eHealth interventions such as robotics
and exergames might only be feasible in a selective group of
older patients receiving geriatric rehabilitation.

Thereislimited avail able evidence on the usability of eHealth
interventions. The studies included in our review indicate that
exergames and mobile apps are usable once older patients have
been trained in their use. However, there were certain age-related
barriers associated with cognitive or physical ability that led to
difficultiesin using eHealth. While we did not find studies that
reported problems in the use of eHealth due to problems in
perception, 2 of 4 studies (50%) that included usability outcome
measures explicitly excluded patients with visual impairments
[51,58]. This might suggest that poor usability was expected in
patients with visual impairments; this is in line with findings
from other studies [27]. These findings suggest that usability
problems are expected in older patients receiving geriatric
rehabilitation, since they often suffer from cognitive, physical,
or visual impairments. eHealth should be tailored to these
specific age-related barriers to maximize the probability of
successful use and implementation [22,27]. Furthermore, most
studies did not incorporate clear usability endpoints, and the
evaluation of usability varied considerably among studies. The
lack of using clear endpoints or reliable and validated
guestionnaires combined with task metrics (preferably, task
completion) to eval uate usability hampersthe ability to pinpoint
usability issues and prevents comparisons across different
eHealth types [25,87].
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Strengthsand Limitations

Thefirst strength of thisreview isthe extensive search strategy
that covered a broad range of search databases and included all
types of research designs. Another strength of thisreview isthe
categorization of outcome measures based on the ICF model,
providing a clear overview of different types of outcome
domains evaluated in theincluded studies. Nonetheless, several
limitations of this systematic review should be noted. While
this review provides a broad overview of the literature on 3
different concepts, our study design led to a vast variety of
different outcome measures related to effectiveness. The
inclusion of various outcomes measures, in combination with
various eHealth interventionsand diagnoses, limited our ability
to draw definitive conclusions. Since a meta-analysis was not
feasible, wewere unableto report an effect sizeand publication
bias. We instead provided an overview of the effectiveness of
eHealth interventions using a harvest plot. Lastly, while we
used a separate search string that included keywords related to
usability, we only found 4 studies that included outcomes on
usability. A possible explanation might be that we did not
include specific Computer Science search databases, which
might include more studies that are related to usability [88].
Furthermore, despite the massive growth in eHealth studies,
only asmall portion publish their usability results [89].

Conclusions

In conclusion, eHealth can improve rehabilitation outcomesin
older adults receiving geriatric rehabilitation. Based on our
findings, comparisons to literature, and the strengths and
limitations of our review, our main results and recommendations
for further research and the use of eHealth in clinical practice
are (1) keep it simple, (2) include evidence on usability, (3)
focus on participation, and (4) ensure consensus. First, simple
interventions have the most potential to improve rehabilitation
outcomes in older adults receiving geriatric rehabilitation,
especially, when they are provided asblended care. Additionally,
simple eHealth interventions have a higher chance of feasibility
in older patients receiving geriatric rehabilitation who often
suffer from cognitive or physical impairments. Second, scarce
evidence on the usability of eHeath might hamper the
implementation of eHealth in older patients receiving geriatric
rehabilitation and could negatively influence effectiveness and
feasibility. Further research on this topic with clear endpoints
is needed. Health care professionals need to be aware of the
usability of eHealth interventions they are providing. Third,
participation is a key concept in geriatric rehabilitation and
plays an important role in enabling older patients to continue
living asindependently as possible. Future research on eHealth
interventions should consider including outcome measures
related to participation. Fourth, current evidence on the use and
evaluation of eHealth in geriatric rehabilitation is diverse,
making it hard to compare outcomes and draw evident
conclusions. Consensus on the use and evaluation of eHealth
is needed for further development and implementation of
eHealth in geriatric rehabilitation.
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