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Motivating and Assisting Physical Exercise in Inde-
pendently Living Older Adults: A Pilot Study

Abstract

Background: With age reaction time, coordination and cognition tend to deteriorate, which
may lead to gait impairments, falls and injuries. To reduce this problem in elderly and to im-
prove health, well-being and independence, regular balance and strength exercises are rec-
ommended. However, elderly face strong barriers to exercise.

Objective: We developed Active Lifestyle, an IT-based system for active and healthy ageing
aiming at improving elderly’s balance and strength. Active Lifestyle is a proactive training ap-
plication, running on a tablet, which assists, monitors and motivates elderly to follow personal-
ized training plans autonomously at home, while integrating them socially. The objective is to
run a pilot study to investigate: i) the feasibility of assisting the autonomous, physical training
of independently living elderly with the Active Lifestyle system, ii) the adherence of the partic-
ipants to the training plans, and iii) the effectiveness of the motivation instruments built into
the system.

Methods: After three introductory meetings, 13 elderly adults followed personalized two-
weeks strength and balance training plans using the Active Lifestyle app autonomously at
home. Questionnaires were used to assess the technological familiarity of the participants,
the feasibility aspects of the physical intervention, and the effectiveness of the motivation in-
struments. Adherence to the exercise plan was evaluated using the performance data col-
lected by the app during the study.

Results: A total of 13 participants were enrolled, of whom 11 (85%) completed the study
(mean age 77 % 7 years); predominantly females (55%), vocational educated (64%), and their
past profession requiring moderate physical activity (64%). The Active Lifestyle app facilitated
autonomous physical training at home (median=7 on a 7-point Likert scale), and participants
expressed a high intention to use the app also after the end of the study (median=7). Adher-
ence with the training plans was 73% (89% on the balance exercises and 60% on the
strength exercises). The outcome from our questionnaires showed that without the app the
participants did not feel motivated to perform exercises; with the support of the app they felt
more motivated (median=6). Participants were especially motivated by being part of a virtual
exercise group and by the capability to automatically monitor their performance (median=6 for
both).

Conclusions: This study shows that the Active Lifestyle app prototype has valuable potential
to support physical exercise practice at home and it is worthwhile to further develop it into a
more mature system. Furthermore, the results add to the knowledge base into mobile-based
applications for elderly, in that it shows that elderly users can learn to work with mobile-based
systems. The Active Lifestyle app proved viable to support and motivate independently living
elderly to autonomously perform balance and strength exercises.
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Introduction

Health status is an important indicator of quality of life among older persons [1,2]. Functional
performance, chronic conditions, and diseases, which directly influence fitness, are related to
the perceived health among middle-aged and older adults [2-4]. Chronic diseases are, fur-
thermore, leading causes of death and disability in both developed and developing countries
[5,6]. Inactivity is at the origin of several chronic diseases [7]. Regular physical activity or ex-
ercise substantially prevents the development and progression of most chronic degenerative
diseases [8-10], is of benefit to frail and older persons, and is the only therapy found to con-
sistently improve sarcopenia, physical function, cognitive performance and mood in older
adults [11]. For older people, a sedentary lifestyle also increases the risk of falls, whereas
physically active older people have a reduced risk of falls with injuries [12-14]. In summary, it
is evident that to increase older adults’ quality of life and fitness, we need to encourage the

elderly to become more physically active [15-16].

There are a variety of barriers that make it hard for elderly to maintain or increase their physi-
cal activity level. Neighborhoods and communities may be poorly designed or perceived as
being unsafe, thus preventing elderly from leaving home [17-18]. Older adults may have trou-
ble getting to specialized facilities (e.g., community center for the aged) and physical training
programs offered in such institutions [17-18]. General health care professionals (e.g., nurses,
family physicians) may lack the time or expertise to address problems of physical inactivity
among their older patients, and often lack information about quality programs, training materi-
als, and how to make referrals to community resources [19]. Furthermore, elderly often ex-

press the desire for training support at home [20].

Specialized healthcare professionals (i.e., sport medicine, gerontologists, physiotherapists
and human movement scientists) strongly recommend physical training programs that focus
on muscle strength and balance [21] to promote health, well-being, and functional independ-
ence of the elderly. Structured exercise training has a positive impact on older adults and may
be used for the management of frailty [22-24]. Home environmental interventions based on
different forms of assistive technology devices have, in this context, the potential to overcome
some of the barriers to start training and maintain physical independence for independent
living elderly [25]. However, the effectiveness of such an approach has not yet been demon-
strated to a large extent. Modern exercise equipment may not always be suitable for elderly
individuals, who might be concerned about the intensity of training sessions and may rather
express to have a preference for more traditional therapy approaches [26]. New treatments
usually have to go through a series of phases to test whether they are feasible, safe and ef-
fective [27]. It seems, therefore, necessary to perform a pilot study to assess the feasibility of

applying assistive technology devices in an elderly population with the aim to encourage per-



formance of targeted physical exercise. Findings of such a study can inform a larger scale
main Phase Il study [27].

The objective of this study is to run a Phase Il pilot study according the model for complex
interventions advocated by the British Medical Research Council [28] with an iPad-based app
(short for application) called Active Lifestyle, a software for the autonomous physical training
of strength and balance for independently living elderly. We aim to investigate i) the feasibility
of assisting the autonomous, physical training of independently living elderly with the Active
Lifestyle system, ii) the adherence of the participants to the Active Lifestyle training plans, and

iii) the effectiveness of the system’s motivation instruments.

Methods
The Active Lifestyle app

Active Lifestyle is a pro-active software for active and healthy ageing, assisting and monitor-
ing elderly during autonomous home-based physical workouts [29-30]. The interface is de-
signed to be simple and avoid frustration generated by the inability to use technology, and

uses persuasive strategies to motivate elderly users to keep a routine of physical exercises.
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(a) (b) (c)

Figure 1. (a) and (b) illustrate the Chair stand exercise (Strength); (¢) shows the One leg stand exercise

(Balance).

The app supports Strength and Balance training plans. The Strength training should be done
twice a week; it starts with 6 warm-up exercises, and is followed by 9 strength and 3 stretch-
ing exercises. There is a minimum number of sets (1-3) and repetitions (15-30) for each exer-

cise. Some exercises also require the use of weights (2-6 kg). The Balance training should be



done five days per week. Each session is composed of 3 exercises, in which the elderly re-
peatedly (1-3 times) holds a certain position for several seconds (15-30 sec). The training
program follows best practices recommendations [31] and generally accepted training princi-
ples (e.g., is progressive in nature) [32]. An example of exercises is illustrated in Figure 1 and

the training procedure is presented in Figure 2 and in a video [33].
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Figure 2. Main screenshots of the training plan procedure.
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To motivate the elderly, the app supports individual and social motivation instruments [34].

Individual motivation strategies aim at convincing someone to do something by making it en-

joyable for this person, independently of any social pressure. The app specifically supports:

« Conditioning through positive and negative reinforcement. that is, immediately offer-
ing a reward/praise after an expected behavior to encourage the behavior and to in-
crease the probability that it happens again, or reprimanding whenever undesired behav-
ior happened aiming to decrease the probability of a reoccurrence of the behavior. We
use metaphors for positive and negative reinforcement, i.e., a flower that grows whenev-

er a session is completed (i.e., positive reinforcement) and that has a mood status that



varies according to the person’s daily compliance to the plan (i.e., positive and negative
reinforcement, if the person performs the exercise the flower is happy, otherwise it is
sad) (see Figure 3.a). The flower does not die or become ugly to avoid possible negative

reactions on the users;

» Goal-setting: establishing specific, measurable, achievable, and time-targeted goals.
We communicate the goal by anticipating the best achievable growth of the flower meta-

phor (Figure 3.b);

« Self-monitoring: allowing people to monitor themselves and to modify their attitudes
and behaviors. Coloring the respective flower growth stages reflects progress toward the

goal (Figure 3.b).
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Figure 3. Individual motivation instruments based on a flower metaphor.

Social motivation strategies are built on social psychology. An individual’s social network
(other people participating in the same training) is the source of motivation, e.g., Active Life-

style uses:

» Comparison: allowing a person to compare similarities and differences between two
or more parties, people tend to keep equality in their relationships. Whenever a person
completes a workout session, an automatic message is posted on a Bulletin Board in-
forming the training community (i.e., other users following the same training plans). The

message also shows the status of the individual’s flower metaphor.

« External Monitoring: allowing one party to monitor the behavior of another party to
modify behavior in a specific way. In Active Lifestyle, healthcare and IT experts have ac-
cess to data on performance and compliance toward the plan. The elderly have access
to their own flowers and to that of their training partners, so that they can monitor their

progress toward the plan too.



Sample

Participants were 70 years old or older; able to walk independently with or without walking
aids; able to follow instructions spoken in German, English, or Italian; and with no severe ill-
ness, cognitive impairment, progressive neurological diseases, stroke, severe cardiac failure,

or high blood pressure.

Setting

Participants were recruited by convenience sampling (i.e., any subjects willing to participate
and matching the selection criteria were accepted) from the “Informationsstelle fuer Altersfra-
gen” in Wollerau, Switzerland. This institution, dedicated to deliver services and information
related to ageing to the elderly population, issued 220 invitation letters, together with an in-
formation sheet outlining the research, inviting independently living elderly of the region to
participate. Ethical approval for the study was obtained from the ETH Ethics Committee (EK
2011-N-64).

Interventions

During an initial meeting, all potential participants received information about the Active Life-

style app and the study. Interested people provided their personal contact data.

During a second meeting, participants were taught how to use the iPad and the app. To ease
learning, user guides with written content, illustrations about the app and the iPad were pro-
vided.

During a third meeting, participants were taught how to perform the balance and strength ex-
ercises supported by the app. The same day, they also signed the consent form and an-
swered health and technology familiarity questions. At the end of this meeting, participants
received one resistance band, one Pilates’ ball, and one pair of ankle weights (2kg). iPads
with 3G SIM-card were lent to the participants. The installed and delivered version of the app

contained a predefined training plan community (people participating in the study).

After these three meetings, the participants started a two-weeks home-based balance and
strength training. To settle possible remaining obscurities, an additional meeting was sched-
uled on the second day of the training period. Contact information of our team members was

provided to all participants in case of further obscurities or problems.

At the end of the two-weeks training period, a final meeting was held to conclude the study
and collect the equipment previously lent. At this time, the participants answered questions
regarding the perceived usefulness, usability, visual attractiveness, and the effectiveness of

the motivation instruments of the app.



Outcome Measures

The criteria for success, an important part of a pilot study [27], were based on the feasibility of
the steps that need to take place as part of a main study and focused on recruitment, attrition
and adherence to the exercise. Values for these parameters were compared with median
rates in falls prevention interventions in community settings for clinical trials [35], where re-
cruitment of 70% of the residents that are eligible for the training session, a 10% attrition rate,

and 50% adherence to the individually targeted exercises were deemed acceptable.

For recruitment, we measured the inclusion rate — i.e. the proportion of participants invited to
participate who enrolled into the study — and distinguished between those who refused, did
not respond or who were willing but excluded (volunteered but did not meet the study inclu-

sion criteria).

For attrition, we measured the number of participants lost at final follow-up.

For adherence to the intervention we recorded engagement with the intervention, e.g., com-
pliance with all four strength and ten balance training sessions. Adherence was computed by

Active Lifestyle during the intervention and stored in a central database.

Effectiveness of the motivation instruments built into the system was determined based on
the participants’ feedback, collected with a 7-Point Likert Scale questionnaire at the end of the
intervention. The complete questionnaire, named Feasibility Questionnaire, is available as

supplementary material.

Statistical Analyses

Descriptive statistics (Mann-Whitney U tests) were used to analyze the questionnaires.

Results

Participant Demographics
Detailed information about the participant demographics is summarized in Table 1. The
Health and Technology Familiarity questionnaires used to collect the participants’ de-

mographics are available as supplementary material.

Because the rationale for performing this pilot was Process, which deals with the assessment
of the feasibility of the steps that need to take place as part of a future main study, we con-

sider feasibility, recruitment, retention and adherence rates as primary findings [27].



Intervention (n=11)

Female gender, n (%) 6/11(54.5)
Mean/Median age [range] (years) 77.2/76 [70-85]
Vocational education, n (%) 7/11(63.6)
Moderate physical activity in past profession, n (%) 7/11(63.6)
Health Questions, n (%)
Estimated good health 7/11(63.6)
Estimated middle balance 5/11(45.5)
Feeling daily pain 5/11(45.5)
Fell in the last six months’ 0/11(0)
Leisure time walking at least twice a week 11/11(100)
Practiced some sport in the past 7/11(63.6)
Never practiced strength exercises 9/11(81.1)
Wanted to improve fitness 7/11(63.6)
Technology Familiarity, n (%)
Frequently use ATMs 9/11(81.8)
Don’t use books on tape or CD 5/11(45.4)
Sometimes use cellphones 6/11(54.5)
Don’t use digital photography 5/11(45.5)
Don’t use electronic book readers 5/11(45.5)
Don’'t use GPS 5/11(45.5)
Don’t use automatic kiosks 6/11(54.5)
Use a computer 9/11(81.1)
Between 1-5 hours per week 4/11(36.3)
Use the Internet 9/11(81.1)
Between 1-5 hours per week 5/11(45.5)

Table 1. Characteristics of the participants.

tA fall was defined as unintentionally coming to the ground or some lower level, excluding the
consequence of sustaining a violent blow, loss of consciousness, or sudden onset of paralysis,
such as during a stroke or epileptic seizure [36].

Feasibility of the Active Lifestyle Intervention

220 information letters were sent. The first information session was held and visited by four-
teen residents; all eligible and invited to participate. Thirteen residents consented to join the
study resulting in 7% recruitment rate for the total sample frame. The inclusion rate — four-

teen invited to participate; thirteen enrolled — was 93%.

Eleven elderly conducted the two-weeks training resulting in a 16% attrition rate. Two individ-
uals were lost; one was disappointed about not receiving the iPad after the second meeting
and the other because of Wi-Fi connection problems. For adherence to the intervention we
had 73% compliance with all 14 trainings (89% for balance and 60% for the strength exercis-

es). There were no reports on adverse events during the training.

Effectiveness of the Active Lifestyle Intervention

Detailed information about the effectiveness of the Active Lifestyle app and the motivation

instruments, as well as the usability aspects are summarized in Table 2.

All participants affirmed that Active Lifestyle facilitates autonomous performance of balance

and strength exercises. This is confirmed by a high intention to use the app again or to rec-



ommend it to friends or family members (100%, range 6-7). Some participants verbally ex-
pressed their disappointment with the end of the training and the impossibility to continue

training with it (the app is not yet commercially available).

Statement Median Percentage
(range) Agreed
The Active Lifestyle app facilitates the performance of strength  7(6-7) 100

and balance exercises autonomously at home.
Use intention

| would use the app again. 7(6-7) 100
| would recommend the app to my friends and family. 6(6-7) 100
Perceived usefulness
The videos assisted to properly perform the exercises. 7(6-7) 100
The sound alarm helped to remind me about the planned  4(3-7) 454
workout sessions.
The calendar was useful to make me aware about which kind  7(6-7) 100
of workout session | need to perform every day.
Motivation
| usually don’t feel motivated to perform physical exercises, the  6(3-7) 63.6
app helped me.
It was funny to me to carry out the strength and balance exer-  6(3-7) 90.9
cises.
| like the pictures of the flower. 7(6-7) 100
| would prefer another picture instead of a flower. 5(2-7) 54.5
Individual Motivation Instruments
| felt motivated when | saw the plant growing due to my per-  6(4-7) 90.9
formance.
| felt motivated when | saw my progress on the bar. 6(4-7) 90.9
| felt motivated when | saw the emotional status of the flower. 6(4-7) 63.6
Social Motivation Instruments
It motivated me to be part of a training group and to know that  6(4-7) 90.9
other people did the same exercises.
| usually compared my flower with others on the Bulletin Board. 5(2-7) 63.6
| felt motivated to perform the plan because | knew that | was  6(2-7) 63.6
being monitored.
Usability
The operation of the application was easy. 6(5-7) 100
| was able to use the app. 7(6-7) 100
| was able to write messages on the Bulletin Board. 4(2-7) 454
| was able to read messages from the Bulletin Board. 6(6-7) 100
| was able to send messages to a person (InBox). 6(4-7) 63.3
| was able to receive messages from a person (InBox) 6(4-7) 72.7
| was able to navigate through the messages posted on the  7(4-7) 90.9
Bulletin Board using the scroll.
| felt nervous to use the app. 3(1-7) 18.1
The application worked without any problems. 6(2-7) 72.7

Table 2. Outcome data expressed by the participants on a 7-Point Likert Scale (range, 1-7;
1=Completely disagree - 7=Completely agree) at the end of the intervention period (n=11).

Participants expressed a high perceived usefulness of the videos. According to some feed-
backs, the videos are “...absolutely great” and “...very helpful.” Others stated “I adjusted my

posture based on them” or “the exercises were easy with the videos”. One explanation for



such high approval can be derived from the fact that most of the participants had never per-

formed strength exercises before (82%).

The Weekly Exercises Calendar — a menu option that allows the user to check the planned
workout sessions weekly — was considered useful by all users. The sound alarm was useful

to few users only (46%).

Effectiveness of the motivation instruments

Most of the participants did not feel motivated performing physical exercises in general, how-
ever, they felt motivated with the Active Lifestyle app (64%) because it was fun to follow the
exercises with the app (91%). Their mood after doing the exercises was relaxed (41%), happy
(25%), tired (19%), uncertain (9%), exhausted (3%), unhappy (1%), bored (1%), and restless
(1%). Values were retrieved from the database based on the participants’ feedback after each

workout session (Figure 2.e).

The individual motivation instruments were effective. Most participants felt motivated when
they saw the flower growing or could monitor their progress toward the plan (both 91%). At
study end we noticed that the participants appreciated the flower metaphor. When filling the
questionnaires, most of them made spontaneous comments saying that it was “lovely”, “ten-
der and cheerful”, or “a sunflower is funny, it makes you happy”. However, one woman sug-
gested a racing car instead of the flower. According to her, the car is a perfect metaphor,
since it also needs to get warm to work properly. The same high motivation was not achieved

with the mood status of the flower (64%).

The social motivation instruments also achieved good results. The majority of the participants
felt motivated by being part of a training plan group (91%). “I'm happy to see others doing the
same exercises; I'm not a single athlete”. Monitoring and comparing the flower were similarly
effective (64%). One woman said “I need someone to push me!” Two participants checked
their friends’ flowers on the Bulletin Board daily and whether they did the exercises. However,
another woman said “Of course not, I'm not nosy!” but she also told us “my husband and |
always looked at the Bulletin Board to see if there was something interesting to read”. The
same participants also reported “...after two days | could reach the same level as my hus-
band, it made me happy”. From such results, we understood that our participants felt motivat-
ed by being part of a social group and by knowing that other people are doing the same exer-
cises and are facing similar challenges (e.g., pain, difficulty wearing the ankle weights). It
was, however, possible to notice their interest in knowing how others were doing and compar-
ing other performances with their own. This might be indicative of the human tendency to

keep equality (Herzberg's equity theory [37]).



Usability

All participants were able to use the Active Lifestyle app and agreed that it is easy to use. The
scrolling and reading activities were performed by most participants. For instance, navigate
through the messages posted on the Bulletin Board using the scroll (91%); read the posts
from the Bulletin Board (100%); and receive messages on the InBox (73%, some participants
never received a message, so they were not able to express their opinion about this feature).
Although the writing activities did not show the same high usage, not all were able fo write
private messages on the Bulletin Board (64%) and public messages on the InBox (46%). Both
messages are written following the same approach and appearance. The only difference is
that the public messages can be read by all participants, as opposed to the private messages

that are only available for selected persons.

A few participants in the beginning felt anxiety at the prospect of using the app (19%) (e.g.,
they felt afraid of not being able to use the app correctly or of having problems in using the
tablet). With further questions we discovered that one woman had problems to use the app
the first day only; after the extra meeting she, however, learned the use and was comfortable
with it. Another woman performed the exercises early in the morning when she usually had

cold fingers. Due to that, the tablet was not effectively reacting to her touches.

Discussion

The aim of this study was to investigate i) the feasibility of the Active Lifestyle system for
physical interventions, ii) the adherence of the participants to the pre-defined training plans,

and iii) the effectiveness of the motivation instruments built into the system.

We demonstrated the feasibility of acquiring acceptable attrition and adherence rates for in-
dependently living elderly to the experimental training. Our target of about 70% recruitment
rate (as observed by [35] for similar studies) for the total sample frame, however, by far not
met. Those individuals that responded and visited an information session, however, showed a
large inclusion and adherence rate. These findings indicate the importance of recruitment
strategies and information sessions to create awareness of the need for strength and balance
training and the necessary trust for people to also enroll in a study. The differing adherence
for the strength and balance training components should be addressed in a revised version of
our app. It might be that the balance part required less effort and was easier to perform in
contrast to the strength exercises. Many participants made remarks about the load of the
strength exercises, e.g., some participants had difficulties to walk or had had a surgery on the

knee or hip and, therefore, could not perform the recommended number of sets.

The ankle weights were a barrier to the adherence to the strength exercises because, apart

from the effort required to lift the weights, most participants reported difficulties to wear and



wrap them around their ankles. One man bought a new pair of weights that were easier to

wear and close. Another woman mentioned “tying the weights is almost the hardest!”

Compliance with the intervention was excellent. Eleven of initially thirteen included elderly
individuals completed the training. This is far more than the rate that could have been ex-
pected [35]. It should be noted, however, that the mean compliance rate for interventions in
independent living elderly that was determined for several studies summarized in a systemat-
ic review [32] mainly focused on studies with far longer time periods. Our data should, there-
fore, be replicated in another study where the intervention is applied during several training
sessions over several weeks. It can be expected that because of such a longer period less
favorable compliance and retention rates will be achieved. Our findings warrant, however,

such follow-up studies based on these first results.

Regarding motivation, we noticed that all participants felt motivated by making something
grow with their effort and by receiving a simple reward (e.g., a new picture of the flower meta-
phor). We infer that positive reinforcement using the growing flower metaphor worked suc-
cessfully, even if approximately half of the participants (55%) would have preferred other
metaphors. The selection of a metaphor (e.g., flower vs. car) is indeed very subjective and

depends on the individual preferences of each participant.

About the low rate of writing activities, we hypothesize two possible reasons. Firstly, partici-
pants did not know each other, so they did not feel comfortable to write. Secondly, a minor
part of them did not have good typing skills. For instance, one woman once wrote a non-
understandable not correctly written message on the board. When she was asked about the
sending messages option at the Bulletin Board or at the inBox, she said “I would write more,
but for that | need to learn how to do it better.” This 81 years old participant, however, never

used the Internet or a computer before.

Lessons learned

We conclude that the participants enjoyed the training and felt motivated to follow the training
plans using the iPad-based Active Lifestyle app. At the final meeting we received encouraging
and motivating comments from the participants, e.g., their desire to continue using the app,
their disappointment for not being able to continue performing the exercises without the app
(the training plan finished, and they tried to continue performing after that). One woman, used
to perform exercises with a book (“Fit after 40”), commented, “the app is much better”. To her
the study was a much more motivating way to exercise. She and her husband took notes to
continue the exercises even after the study. Another woman said that her doctor was im-
pressed with the result of her cholesterol exam. The oldest man sustained a heart attack two
years ago and stopped doing sports. According to him, “this was a great opportunity to reacti-

» o«

vate” “...it was perfect. | noticed progress, especially on my balance”. One person bought a



tablet after the third meeting, and two expressed their intention to buy one soon and to install
the app. However, because the test period was two weeks these findings are only prelimi-
nary. We cannot completely exclude the risk of the positive effect due to the news value of
the app-based exercise program. The main focus was to evaluate the feasibility of the iPad-
based intervention and the ability to recruit and retain elderly subjects. Home-based physical
training with an iPad application seems to be feasible, as defined through recruitment, attrition
and adherence to the exercise intervention. Our approach has shown to be a safe, low-cost
and motivating way to activate and start with targeted physical exercise in older adults. To
further clarify the influence of the iPad-based intervention on elderly subjects, for future stud-
ies we will consider a study design with a longer intervention period and a control group that

will perform usual care exercises.

We learned that the motivational instruments worked. However, the possibility to chat did not
motivate to use the Bulletin Board and the inBox features. Most participants were motivated
being part of a training community, however, they were initially not willing to share their
thoughts and feelings with strangers. We assume that if they learn how to use the app to
make friends, receive feedback from people experiencing the same aging effects, and find a
way to keep close and share their thoughts and life with old friends and family members, they
might change their attitude. For that we need to build additional motivation and encourage-
ment (i.e., dedicated mechanisms or features, in which the elderly have to reply questions,
participate in collaborative activity or comment on specific topics). Another important aspect
seems enabling communication and sharing of information between the elderly and their
younger family members. During the intervention, we had only six comments on the Bulletin
Board, of which three were addressed to our IT expert. We received sixteen private messag-
es with suggestions and general comments about the exercises/app (e.g., “I'm glad, my legs
are not always so hard!” “The right leg is much stronger than the left leg! | feel that the train-

ing is necessary”).

We also noticed that some of the participants felt very proud about using the tablet and
shared this experience with their families. One woman showed the tablet and the app to her
grandchildren, who were impressed: “grandma has an iPad, wow!” The oldest woman re-
ceived hints from her daughter about how to perform the heel-to-walk exercise; she had diffi-
culties to walk along a straight line. Finally, another participant invited her sister to perform
the exercises together. These results reinforce our intention to enable family members to in-
teract with the elderly via the app and to monitor their performance. We believe that social
and emotional support can be a motivation instrument that should be accounted for in the re-

vised version of our app.



Limitations

This study had some limitations. Because we wanted to assess the feasibility of the process-
es that are key to the success of a future main Phase Ill study [27] we decided to start with a
short training period to avoid risks (e.g., late detection of bugs that can cause a higher partici-
pants withdrawal, high investment to provide the tablets and 3G SIM-card Internet connec-
tions). Due to that we did neither focus on recruitment strategies nor on outcomes of physical
functioning. We were also not able to evaluate how the participants will respond to long-term
use of the system. It can be hypothesized that, similar to observations made with devices
such as the Wii Fit, persons will start to train enthusiastically in an initial phase and then
abandon the use. However, we believe that an important difference between the Wii Fit train-
ing and our program is that ours contains dedicated physical training plans for elderly, de-
signed by human movement scientists, who also monitor progress and support training partic-
ipants, which turns the Active Lifestyle app a dedicated training software for elderly. In the
next main Phase Ill study we should consider a longer training plan period (12-weeks) and
also perform an assessment of the physical functioning status of participants, preferably with
a pre-test/post-test randomized study design. From this pilot we can conclude, however, that

sending letters to potentially qualifying elderly was not a good strategy to recruit participants.

This pilot study assessed the feasibility of our approach in a rather small sample, which might
be considered another limitation. However, the purpose of Phase Il trials, which may be ran-
domized or not randomized [27], is to provide preliminary evidence on the clinical efficacy of
an intervention. The processes of development, feasibility and piloting, evaluation and imple-

mentation are in nature iterative [27].

Another limitation of this study was the direct contact of our research and development team
with the participants. It cannot be excluded that the participants were highly compliant to the
training in an effort to please the researchers. However, at this initial test phase such contacts
were necessary in order to understand the needs of the users and investigate what needs to

be improved in the Active Lifestyle app.

Conclusion

We conclude that pilot studies with explicit feasibility objectives are important foundational
steps in preparing for large trials. On-going formal review of the multifaceted issues inherent
in the design and conduct of pilot studies can provide invaluable feasibility and scientific data
for IT developers and rehabilitation specialists alike, and may be highly relevant for furthering

the development of theory-driven, mobile-based rehabilitation.

This study shows that Active Lifestyle has potential to support physical exercise at home and
it is worthwhile to further develop it into a more mature system. The results add to the

knowledge base on mobile-based applications for elderly, in that it shows that elderly users



can learn to work with mobile-based systems. The Active Lifestyle app proves feasible to
support and motivate independently living elderly adults to autonomously perform balance
and strength exercises at home. The Active Lifestyle intervention in a main study is deemed
feasible with some need for protocol modifications regarding recruitment strategies, motiva-
tional instruments and information on physical performance measures. In our further work we
will more specifically examine the effectiveness of Active Lifestyle on measures of physical
functioning, with longer training periods, and larger sets of participants. Additionally, we will
investigate how the users of the Active Lifestyle app react to social and individual motivation

factors, and compare their adherence and motivation against a control group.
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ATM: Automatic Teller Machine
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