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A functionality, safety and validity study of 
innovative REACH devices

Ageing societies are now one of the biggest chal-
lenges of the modern world. Sedentary lifestyle, 
common in older adults, adversely affect a num-
ber of body functions, which are necessary to 
maintain the autonomy and independence in 
the daily functioning1.

Researches carried out in recent years have 
shown the connection between sedentary life-
styles and mortality. For example, Pitsavos et 
al.2 examined 2172 patients with acute coronary 
syndromes. Active life before a coronary incident, 
assessed by the IPAQ (international physical ac-
tivity questionnaire) questionnaire was associated 
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of the major challenges affecting health-care systems in developed countries. Sedentary 
lifestyle is common among elderlies and associated with increased mortality, morbidity 
and decreased autonomy and quality of life. Accordingly, one cornerstone of the REACH 
project is to promote physical activity. In particular, in touchpoint cluster 1, a personal 
mobility device integrating a monitoring solution will be created. This study aims to as-
sess the safety, validity and functionality of devices that may be adapted for this purpose: 
a rehabilitation equipment produced by Alreh Medical, the iStander activ, its software, 
Neuroforma, and a sensor, the Fitbit Charge 2.  Methods  Patients hospitalized at the geri-
atric division of Geneva University Hospitals and healthy controls were recruited. Patients 
were randomly assigned to train their transfers with the iStander activ and its associat-
ed-software, neuroforma, or according to the Standard Medical Care during 4 consecu-
tive days over 30 minutes. Healthy controls trained their transfers using the iStander activ 
and Neuroforma. Exercises were monitored by the Fitbit Charge 2. Safety was assessed by 
free reporting, functionality by the NASA Task-Load Index (NTLI) and by free commenting 
by patients and care-givers. Differences between heart rate values measured by the Fitbit 
device and those measured by care-givers assessed the accuracy of heart rate measure-
ment by the Fitbit device.  Results  No major safety issues were reported. Functionality 
assessment by care-givers and patients concluded that the iStander in its current form is 
not properly suited for transfer training in this use case but would be more effective in sit-
uations requiring strong trunk stabilization such as upper limb exercises or lower limb ex-
ercises for patients suffering from severe lower-limb paresia. The verticalisation force was 
reported as too strong and the range of possible movements too limited. Some patients 
reported not being interested in associated videogame interface and suggestions of design 
improvements were made. The ease-of-use and comfort of the Fitbit were appreciated but 
the wristband was reported as difficult to adapt. The comparison of heart rate values raised 
concerns about the potential use of the Fitbit Charge 2 as a heart rate measurement tool 
for REACH.  Conclusion: Our study, though exploratory, provides important insights for 
the development of the touchpoint cluster 1 personal mobility device.
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with a lower hospital mortality and a lower like-
lihood of repeated cardiovascular events within 
the first 30 days after discharge from the hospital.

In addition to its positive effect on mortality, 
regular physical activity is one of the most im-
portant factors for the so-called positive ageing3. 
Physical activity plays an important role in bet-
ter subjective perception of the quality of life 
among seniors. Numerous evidences show that 
regular physical activity is associated with bet-
ter mobility, improved daily activities, as well as 
decreased anxiety and occurrence of depression 
in people over the age of 654-6. The beneficial 
effect of exercises is particularly noticeable in 
older adults already affected by disabilities. Of 
note, systematic physical activity also positively 
affects autonomy6. Importantly, the use of sim-
ple forms of movement in such a way that physi-
cal activity is associated with pleasure, relaxa-
tion and fun is the most effective among seniors4.

As described in detail in this special issue of Ger-
ontotechnology, the REACH project integrates 
the importance of active ageing to reduce the 
length of in-hospital stay and to promote the de-
livery of home care. In particular, in touchpoint 
cluster 1, a personal mobility device integrating 
a monitoring solution will be created. 

In the Personal Mobility Device Cluster 1, acti-
vation programme is addressed to those older 
adults whose activity levels decreased for some 
reasons (including hospitalisation after one event), 
resulting in negative feedback loop: fear of physi-
cal activity leads to less activity which further 
increases the sense of fear of falling during an ac-
tivity. The solution for this group of seniors is to 
create such an activating device that will provide 
the possibility of complementary motor training 
as well as activating mental processes at home.

To create such a device, an option would be to 
adapt existing solutions. As a first step towards 
this possibility, this exploratory study aims to gain 
the first insights about the safety, validity and 
functionality of a rehabilitation equipment pro-
totype produced by Alreh Medical, the iStander, 
associated with its software, Neuroforma, as well 
as a commercially available sensor produced 
by Fitbit, the Fitbit Charge 2, in a set of patients 
matching the HUG use-case definition of the 
REACH project and in a set of healthy adults. 

Methods 
Overview
Patients hospitalized in the Geneva Geriatric Di-
vision and healthy adults matching our inclusion 
criteria were recruited. Patients were randomly 
assigned to train their transfers with the iStander 
and its associated-software, Neuroforma (n=5), 

or according to the Standard Medical Care (SMC, 
n=5) during 4 consecutive days over 30 min-
utes. Healthy adults (n=5) trained their transfers 
using the iStander and Neuroforma. Exercises 
were monitored by the Fitbit Charge 2. Safety 
was assessed by free reporting of any adverse 
events by patients or care-givers. Functional-
ity was assessed by the NASA Task-Load Index 
(NTLI) jointly filled in by patients and care-givers 
at day 4. Care-givers and patients were also in-
vited to freely comment on the devices. Finally, 
a comparison of heart rate values measured by 
the Fitbit device and heart rate values measured 
by care-givers assessed the accuracy of the Fitbit 
Charge 2 heart rate measurement.

Participants
Patients to which physical therapy or occupational 
therapy was prescribed were screened for eligibil-
ity and eventually recruited by physical or occupa-
tional therapists. Healthy adults were recruited by 
the research team. The study was presented both 
orally and using a dedicated information form. After 
a minimal reflection period of 24 hours, informed 
consents were collected in a written form. 

Inclusion criteria for patients were those of the 
REACH HUG use-case: age over 65 years old, 
and hospitalized at the Geneva geriatric Hospi-
tal (Hôpital des Trois Chênes), and planned dis-
charged with the help of the Geneva Institution 
of home care (Institution Genevoise de Maintien 
à Domicile, IMAD), and a Mini-Mental State Ex-
amination (MMSE) 20<MMSE<28 or a Function-
nal Independance Measure (FIM) below 6 in one 
or more of the scale items.

Inclusion criteria for healthy adults were: age be-
tween 30 and 80 years old and no active medical 
conditions interfering in any way with rehabili-
tation exercises. For example, a patient with hip 
pain due to osteoarthritis would not have been 
included in the study as the pain would have pre-
vented him to use the equipment at its full range.

Moreover, both healthy adults and patients had 
a height comprised between 165 cm and 175cm 
with a weight of no more than 90 kg in order 
to comply with the iStander active equipment 
available at HUG.

Intervention
Patients were randomly assigned to train their 
transfers with the iStander and its associated-
software, Neuroforma (n=5), or according to 
the Standard Medical Care (SMC, n=5) during 
4 consecutive days over 30 minutes. Healthy 
adults (n=5) trained their transfers using the 
iStander and Neuroforma. Exercises were moni-
tored by the Fitbit Charge 2.
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The randomization sequence was 1:1. How-
ever, care-givers had the possibility to change 
a patient to another group in the case of logis-
tical constraints (i.e: the Alreh equipment non-
available). The next patient was then allocated 
to the second group. There was no allocation 
concealment and no blinding for care-givers, pa-
tients and the research team. This randomization 
procedure is obviously not ideal but matches the 
exploratory nature of our study.

Transfer refers to the action of moving from a 
position to another.Standard Medical Care refers 
to any procedures for transfer training at HUG. 
Exercises in this setting are adapted for every pa-
tient in order to best suit their needs. It may in-
clude the use of dedicated rehabilitation equip-
ment. The possible usages of the iStander and 
Neuroforma software was demonstrated by the 
Alreh Medical team to hospital care-givers. They 
were then free to use it in a way that would best 
fit patients’ needs for transfer training. The only 
constraint was the timing (4 consecutive days of 
training over 30 minutes).

Endpoints
The endpoints were the safety of the iStander 
and the Fitbit Charge 2, assessed by free report-
ing by patients and care-givers, the functionality 
of the iStander, its associated software and the 
standard medical care, assessed by the NASA 
Task-Load Index (NTLI), as well as the validity of 
the heart-rate measurement by the Fitbit Charge, 
assessed by the mean absolute difference in the 
heart rate measured by the Fitbit Charge and 
the heart rate measured by care-givers using the 
standard hospital equipment (Philips Mindray 
VS-900 and associated nellcor pulse oximeter).

Devices
The Fitbit charge 2 is a CE-labelled wrist wear-
able optical heart rate sensor that provides an 
estimation of the heart rate through detection 
of small arteries dilatation using a led directly in 
contact with the wrist skin. It also provides, non-
exhaustively, an estimation of the oxygen con-
sumption, energy expenditure, number of steps, 
quality of sleep, and walking distance. The psy-
chometric properties of the Fitbit Charge were 
estimated in this study7. 

The iStander is a CE-labelled rehabilitation de-
vice facilitating medium and long-term care at 
home for older adult users. iStander rehabilita-
tion device is designed to activate the motor 
and mental activity of olderpeople whose daily 
activity levels decrease. The device is intended 
for individual use at home. iStander is used in 
the prevention of falls of older people and, due 
to the simultaneous combination of motor and 
mental exercises, effectively supports the cog-

nitive processes. The device is equipped with a 
mechanism to assist standing up- GymUp, which 
allows for mobility exercises of ankle, knee and 
hip joints, and increases muscle strength of low-
er limbs by performing squats and back stances. 
A special corset and seat ensure safety during ex-
ercises to strengthen back and abdomen muscles 
by lifting legs. iStander also allows for independ-
ent, safe standing in the upright position, and 
safely performing balancing exercises as well as 
exercises that activate the upper part of a body 
using the multimedia programme (Figure 1).

The multimedia programme- Neuroforma, is also 
a part effectively supporting cognitive processes 
during physical and mental exercises. The associ-
ated software aims to empower training by manag-
ing the exercise routine and keeping the user mo-
tivated. It also includes brain exercises designed 
for older adults and neurological patients. Heart 
rate measurements by care-givers were performed 
with the standard HUG equipment (Philips Mind-
ray VS-900 and associated nellcor pulse oxymeter). 
In the case of a bad signal quality with the pulse 
oxymeter, care-givers took manually the pulse on 
the radial artery, with a time watch.

Procedures
On Monday, the study was presented to candi-
date patients by care-givers and to healthy adults 
by the research team, both orally and via the 
information form. On Tuesday, participants’ con-
sents were collected via the informed consent 
form by care-givers. Patients were randomly as-
signed to train their transfers with the iStander or 
according to SMC. This training was performed 
under the supervision of occupational thera-
pists and under monitoring by the Fitbit Charge 
2. Training sessions lasted 30 minutes and were 
repeated every day until Friday (4 days total). 
Data from the sensor were collected daily in an 
anonymous manner. The starting time and end-
ing time of the exercises as well as 3 measures 

Figure 1. iStander device by Alreh Medical
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of heart rate (pre, post and during the exercise) 
were recorded daily and anonymously by care-
givers using the Case Report Form (CRF). To 
guarantee anonymity as best as possible, care-
givers allocated a number to patients on the CRF 
but stored no link between the patient’s identity 
and the CRF (or Fitbit data). They paid attention 
not to give the same number twice. Healthy 
adults followed the same protocol but practiced 
only with the iStander only.

At the end of the week, the CRF including the 
NTLI questionnaire and the safety report were 
filled in by the occupational therapists and the 
patients in an anonymous manner. Basic medi-
cal and demographic data (age, sex, marital sta-
tus, children, home help, diagnosis, treatments, 
MMSE score and functional independence meas-
urement, activity of daily living evaluation) were 
collected by the care-givers in an anonymous 
manner. Moreover, patients and care-givers had 
the possibility to freely comment on the iStander 
and Fitbit Charge directly on the CRF. Adverse 
events were reported by patients and care-givers 
through the CRF. The occurrence of any seri-
ous adverse event would have led to the study 
interruption. These procedures are depicted in 
Supplementary Figure 1. The CRF, including the 
NTLI is attached as Supplementary Material 1.

Data Management
The NTLI questionnaire, the free functionality report, 
the safety report, the heart rate measurements and 
the demographic and medical information were 
filled in by the care-givers and the participants di-
rectly on the CRF. This was done in an anonymous 
manner with one number allocated to each partici-
pant and no code stored. Data collected by the sen-
sors were copied by the care-givers to a dedicated, 
password-protected, hard drive and computer 
which also contained the filled-in CRFs. Data were 
labelled only with the participant number. With 
that protocol, the research team or any third party 
was prevented to access non-anonymized personal 
medical data. Data were stored on the hard drive 
and on a computer in our secure offices (campus 
biotech, Chemin des mines 9, 1202 Geneva) and 
further used for analysis. 

This study was approved by the Geneva Canton 
Ethics Body (Commission Cantonale d’Ethique 
de la Recherche) under the number 2016-01957. 

Sample size
Our sample size may appear as small. However, 
we believe it was adapted to our study main ob-
jective that was to identify critical problems in 
the safety, the validity or the functionality of inno-
vative devices. A small sample size may induce 
the under recognition of devices functionality 
issues, notably because of patients’ specific au-

tonomy limitations. For example, if low effort tol-
erance is present for all our patients, functional-
ity issues under more high-intensity training may 
be missed. The perfect solution would be to in-
crease the sample size. However, at this stage of 
development in which we aim at identifying criti-
cal problems, we have decided to minimize this 
bias by including healthy adults that were able to 
use the iStander without any kind of autonomy 
limitation. For the same reason, healthy adults 
were not selected in an age-matched manner.

Analysis
The presence of safety issues reported for the 
iStander or the Fitbit Charge were asked to be 
reported immediately. Basic descriptive statis-
tics on the pooled NTLI questionnaires were 
performed as well as comparison between the 
NTLI questionnaires between the three groups 
(healthy controls, patients SMC, patients iStand-
er). Qualitative analysis of patients and care-
givers inputs regarding functionality provided 
further insights. Finally, heart rate data collected 
by the Fitbit sensor were compared to heart rate 
data collected by care-givers using the mean ab-
solute difference and standard deviation.

Results
Comparison of the study groups
Basic demographic and medical information of 
participants are depicted in Table 1. The mean 
age was 79.8 years in the SMC patient group and 
89.6 years in the iStander patient group with a 
male to female ratio of 3/2 and 4/1 respectively. 
The total number of active pathologies highlights 
the importance of cardio-vascular diseases in 
both groups. Osteo-articular and endocrine dis-
eases were also frequently encountered, with 
Osteo-articular diseases being overrepresented 
in the SMC patient group. The causes of hos-
pitalization were diverse in both groups. As 
expected with our small sample size, the SMC 
patient group and the iStander patients group 
differed significantly in respect to several items.  
The healthy control group had a mean age of 
42.4 years with a slight predominance of woman.

Assessment of the heart rate measurement va-
lidity by the Fitbit Charge 2
During each exercise, simultaneous measures of 
HR by the Fitbit Charge and by care-givers were 
performed on 3 occasions, as described in the 
Methods Section. In the healthy adults group, all 
measures were successfully performed. In the 
SMC patients group and the iStander patients 
group, 48/60 and 45/60 measures were suc-
cessfully performed, respectively. Reasons for 
missing data included loss of Fitbit data before 
transfer and omissions by care-givers. In to-
tal 153 absolute differences between the heart 
rate measured by the care-givers and the heart 
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rate measured by the Fitbit charge 2 were cal-
culated. The mean absolute difference was 9.92 
bpm with a standard deviation of 11.59 bpm. 
The mean difference was similar in the iStander 
patients and SMC patients group (8.73 and 9 
bpm, respectively) but was slightly higher in the 
healthy control group (11.55bpm). In each group, 
important maximum differences were noted 
(around or above 50mmHg). 30.7% of all abso-
lute differences were superior to 10 bpm. This 
percentage ranged from 35% (healthy control) 
to 24.4% (iStander patients). Altogether, these 
results, summarized in Table 2, raise concerns 
about the validity of heart rate measurements 
by the Fitbit Charge 2 in our context and would 
warrant further investigations.

Functionality assessment of the iStander and 
SMC by the NTLI scale
Table 3 describes the results of the functionality 
assessment by the NTLI across the different study 
groups. For patients using the iStander, the NTLI 
indicated a low mental demand (4.8), a low frustra-
tion (6), a high physical demand (16.2) and effort 
(17.6) for a medium performance (7.2) and temporal 
demand (12.4). Compared to the SMC, the iStander 
seems thus to be slightly more efficient (7.2 ver-

sus 6) with a lower 
mental demand 
(4.8 versus 6) at the 
cost of an increase 
physical demand 
(16.2 versus 14), ef-
fort (17.6 versus 15), 
frustration (6 versus 
4.4) and temporal 
demand (12.4 versus 
11.6). Unsurprisingly, 
the mental demand, 
physical demand, 
temporal demand 
and effort were 
lower in the healthy 
controls using the 
iStander compared 
to the patients using 
the iStander where-
as the performance 
and the frustration 
were higher.

High efforts and physical demand may be re-
quired during a rehabilitation process. It is thus 
difficult to draw conclusions for these items on 
the basis of the NTLI. Moreover, the comparison 
between the SMC and iStander patients group 
should not be over interpreted as it is based on 
small sample sizes with groups differing in vari-
ous aspects. The functionality assessment by free 
reporting below is more helpful. However, our re-
sults using the NTLI illustrate that the global per-
formance of the iStander should be improved and 
the frustration associated to its use, decreased. 

Functionality assessment of the iStander and 
the Neuroforma software by free reporting
The ease of mounting and unmounting of the 
iStander was appreciated by care-givers that 
found it also well suited for squats but not for 
other inferior limbs exercises, in particular for 
transfer training. Care-givers also reported that 
although the iStander was adapted for upper 
limbs training by providing a useful trunk stabi-
lization, the need for this type of exercise was 
rarer in the hospital setting. The verticalisation 
force was reported as too strong for our patients 
and should be adapted. Finally, they would have 
appreciated if the iStander could propose more 

functions than ver-
ticalisation. Over-
all, the conclusion 
of care-givers was 
that the iStander in 
its current form is 
mainly useful in situ-
ations in which the 
trunk needs to be 
stabilized to allow 

 11 

      10 



2017 Vol. 16, No 3186

 I n n o v a t i v e  R E A C H  d e v i c e s

proper training of upper-limbs or training of se-
verely paretic lower limbs. It may be more suit-
able for an intense use in neurorehabilitation. As 
motivation is an important aspect of rehabilita-
tion and return to active life, a modern multime-
dia platform- Neuroforma for independent motor 
and cognitive exercises includes sets of exercises 
which aims to makes them good fun. Watching 
the results is a good motivation to daily exercises. 

Regarding Neuroforma, care-givers and users 
appreciated the clear interface and the ease of-
use but suggested an improvement of the design. 
Some crashes were reported in the program as 
well as a hyper-sensitivity to light variation in the 
room. Finally, some participants demonstrated 
only a low interest for video games. 

The combination of mechanical device and asso-
ciated software gives the opportunity to exercise 
and in the same time activate the cognitive func-
tions while performing different tasks. 

The used games require further improvements in 
such a way to engage a person deeper. 

Functionality assessment of the Fitbit Charge 2 
by free reporting
Care-givers and patients appreciated the ease 
and comfort of use. The use of Fitbit also pro-
moted patient empowerement. However, the 
wrist-band was reported as difficult to adapt. A 
suggested improvement was the addition of an 
alert in case of high or irregular heart rates.

Safety assessment by free reporting
The only adverse event reported was the prema-
ture wear of one iStander wheels. This did not 
lead to any harm to participants. No serious ad-
verse events were reported.

Discussion
In this study, we assessed the safety, validity and 
functionality of an innovative rehabilitation equip-
ment produced by Alreh Medical, the iStander, 
and its associated software, Neuroforma, as well 
as of a commercially available sensor produced 
by Fitbit, the Fitbit Charge 2. Patients hospitalized 

at the Geneva Geriatric 
Division and matching 
the REACH HUG use-
case criteria were ran-
domly assigned to train 
their transfers with the 
iStander and Neuroforma 
(n=5), or following SMC 
(n=5) during 30 minutes 
over 4 consecutive days. 
Healthy controls (n=5) 
trained their transfers us-
ing the iStander and Neu-

roforma only. Exercises were performed under 
monitoring by the Fitbit Charge 2. No major safety 
issues regarding devices used were reported by 
care-givers or patients. The functionality assess-
ment of the iStander by the NTLI suggest that its 
global performance should be improved and the 
frustration associated to its use, decreased. More 
importantly, several suggestions of improvements 
were made by care-givers and patients and a more 
targeted use-case for the iStander was suggested 
(upper-limb training with trunk stabilization). Fi-
nally, a comparison of heart rate values measured 
by the Fitbit device and heart rate values meas-
ured by care-givers raised concerns about the 
potential use of the Fitbit Charge 2 as a heart rate 
measurement tool in the REACH context. 

Our study has several limitations that are impor-
tant to highlight. First of all, very small sample 
sizes were used and, accordingly, quantitative re-
sults (NTLI scale comparisons and HR compari-
son) may be affected by random error and could 
not be adjusted for potential confounder. A good 
illustration of this random error is that the charac-
teristics of the randomly selected participants in 
each group are quite different. Reporting bias us-
ing the NTLI questionnaire is another potential is-
sue as patients and care-givers were not blinded 
to the intervention. Accordingly, careful, prelimi-
nary conclusions only were drawn from quanti-
tative results and we did not perform inference 
statistics. On the other hand, we believe that the 
use of qualitative methods such as free reporting 
of safety issues and free commenting on device 
functionality allowed us to collect very useful 
information for the improvement of the devices. 
Another concern is about the external validity of 
our study. Indeed, our inclusion criteria were the 
one defined by the REACH project for the Ge-
neva use-case. These inclusion criteria describe 
rather fit patients of the geriatric division. Accord-
ingly, results may be quite different in other popu-
lations, such as fit older adult living home or, on 
the other hand, more seriously impaired hospital 
patients. Altogether, this study was exploratory 
by nature and provide insights for the design of 
more structured trials with proper sample size, 
such as randomised-controlled trials.
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Heart Rate (HR) monitoring is a popular, versa-
tile, convenient and non-invasive method that is 
readily used in a number of studies and tests8,9 
for planning and monitoring the intensity of the 
physical activity10,11. Therefore, accuracy of its 
measurement is important. Some researchers 
propose that more frequent measurements and 
more accurate observation of HR would allow 
early detection of diseases or complications and 
prevent costly hospitalization, especially in the in-
tensive care unit12-18. There are a number of scien-
tific reports evaluating the accuracy of HR meas-
urements using a wearable device compared to 
standard measurements. In the studies of Wallen 
et al., HR measurement using the Fitbit Charge 
HR was tested during activities such as sitting, ly-
ing, walking, running on a treadmill or pedaling 
on a cycloergometer19. The device underestimat-
ed the results, with a mean difference of a range 
9.3-8.5 bpm. Dooley et al. observed that the 
Fitbit Charge HR measures much lower resting 
heart rate compared to standard measurements. 
Significant higher pulse readings were observed 
during light exercises and lower heart rate read-
ings during intensive exercises20. Altogether, our 
results are concordant with the literature results 
and raise concerns about the validity of heart rate 
measurements by Fitbit devices. This would war-
rant further investigations with a dedicated study.

Importantly, no serious adverse events during 
the use of the devices were reported. Even peo-
ple with cognitive or physical impairment were 
able to safely use the device. However, devices 
were used under the assistance of an occupa-
tional therapist. As a further step, the security of 
the devices with patients manipulating the de-
vices alone should be assessed.

The study suggests that iStander in its current form 
would mainly be useful in neurorehabilitation for 
patients affected by severe limitations in lower 
limbs function. Indeed, the efficient trunk stabi-
lization provided by the iStander would allow ef-
fective training for upper limbs but also for severe-
ly paretic lower limbs. Furthermore, the iStander 
was reported as well suited for squats but not so 
good for other lower limb exercises because of 
its fixed base of support. Occupational therapists 
reported the need of wider functionality than just 
verticalisation. Accordingly, the development of 
the iStander during the REACH project should be 
directed towards allowing comprehensive training 
of muscles involved in the walking process which 
is one of the main determinants of a senior’s in-
dependence. The device should allow to safely 

carry out exercises to strengthen muscles of back, 
abdomen, legs and buttocks as well as to increase 
balance and prevent falls. 

In our study, a low interest towards the vide-
ogame to stimulate rehabilitation was reported 
among some participants. Improvements are 
needed to engage the person deeper, especially 
for the interface. Motivation for regular exercise 
may come from a number of sources such as 
strengthening of a sense of self-reliance and in-
dependence, attractiveness of the human-com-
puter interface or fear of progressive dementia21.

Monitoring the daily activity, heart rate or other 
health parameters of the elderly may allow to 
early detect a change in the health status and to 
respond accordingly in a targeted manner, for ex-
ample by stabilizing the patient before a fall occurs 
or by proposing a targeted motivation strategy to a 
sedentary patient. Accordingly, monitoring, early 
detection and targeted intervention should be an 
important part of the mobility device, as described 
in the general concept of the REACH project. 

Cognitive impairment and physical inactivity are 
quite linked. For example, dementia is positively 
correlated with decreased physical activity, fear 
of falling and associated pain22. Erickson et al. 
showed that regular physical exercises effectively 
reverse hippocampal volume loss which is con-
nected to improved memory function23. Accord-
ingly, the personal mobility device which will be 
created in touchpoint cluster 1 should tackle both 
issues. Supporting this statement, numerous evi-
dences suggest a high efficiency of a combination 
of cerebral and physical training. For example, 
training of cognitive function in combination with 
task oriented physical activity can reduce the risk 
of falls among older adults. Moreover, dual-task-
ing exercises are considered as a critical health 
care need for improving balance and gait24.

In conclusion, no major safety issues with the 
iStander, its associated software, Neuroforma, and 
the Fitbit Charge 2 were reported in our study. Im-
portant comments about the functionality of the 
iStander were collected and requirements for its 
possible evolution towards the personal mobility 
device of touchpoint cluster 1 were discussed. Fi-
nally, uncertainties about the validity of heart rate 
measurements by the Fitbit devices were raised. Al-
together, our study, even if exploratory, provides im-
portant insights for the continuation of the REACH 
project and, in particular, for the development of 
the touchpoint cluster 1 personal mobility device.
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