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Computer-Based Exercise Program for Elderly (CLOSER): Pilot Study
Yashlarda Bilgisayar Tabanh Egzersiz Programi (CLOSER): Pilot Calisma

ABSTRACT

Aim: The Computer Based Exercise Program (CLOSER), developed for the elderly, provides the elderly
with the opportunity to do exercises by receiving feedback about the exercises thanks to its dynamic
structure. The aim of our study is a pilot study to examine the applicability of this developed system in
elderly.

Materials and Methods: 54 clderly (mean age:70.53+7.87 years) who applied to the Hacettepe
University, Occupational therapy department Geriatric Clinic were included in the study. System includes
a front landing page where the sociodemographic characteristics of the individuals are recorded, and 5
basic exercises involving all parts of the body, including maintaining balance, neck rotation, rhythmic
gait, knee flexion and trunk rotation. Participants were asked questions covering the exercises in order
to get their feedback on the content, applicability and accessibility of the system. A total of 38 cross-
questions, consisting of 3 separate answers as agree, partially agree and disagree, were created by the
researchers.

Results: It can be said that most of the participants (more than 80%) found the CLOSER system easy,
understandable and enjoyable. All of the participants stated that they found the instructions given
to exercise sufficient and understandable and encouraging to exercise. There are a small number of
participants (11%) who stated that they had some difficulties and problems in using the application.

Conclusion: CLOSER is the first national health application developed for the elderly to exercise
correctly in terms of scope and content. It is thought that it will contribute to future research in terms of
giving visual and written feedback on the participants correct and motivated exercise at home.

Keywords: Elderly, Old Age, Exercise, Home Care
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Amag: Yashlara yonelik gelistirilen Bilgisayar Tabanli Egzersiz Programi (CLOSER) dinamik yapist
sayesinde yaslilarin egzersizler hakkinda geri bildirimler alarak egzersiz yapma firsati saglamaktadir.
Calismamizin amaci gelistirilen bu sistemin yash bireylerde uygulanabilirliginin incelenmesine yonelik
bir pilot ¢caligmadir.

Gerec ve Yontemler: Calismaya, Hacettepe Universitesi Ergoterapi Béliimii Geriatri Tedavi Unitesine
basvuran 54 yash birey (yas ortalamasi: 70,53+7,87 yil) dahil edildi. CLOSER sistemi pilot ¢alismasi
kapsaminda, bireylerin sosyodemografik 6zelliklerinin kaydedildigi 6n bir ag1lis sayfasi ile denge koruma,
boyun rotasyonu, ritmik yiiriiyiis, diz fleksiyonu ile gévde rotasyonu olmak iizere viicudun tiim uzuvlarini
iceren 5 temel egzersiz icermektedir. Katilimeilara sistemin igerigi, uygulanabilirligi ve erisilebilirligi
hakkindaki geri bildirimlerini almak amaciyla egzersizleri kapsayan sorular soruldu. Katiliyorum, kismen
katiliyorum ve katilmiyorum olmak iizere 3 ayri cevaptan olusan toplam 38 ¢apraz soru aragtirmacilar
tarafindan olusturuldu.

Bulgular: Katilimeilarin ¢ogunun (%80 den fazlasinin) CLOSER sistemini kolay, anlasilir ve zevkli
buldugu soylenebilir. Katilimer yaglilarin tamami egzersiz yapmak i¢in verilen talimatlart yeterli ve
anlasilir ve egzersize de tesvik edici buldugunu belirtmistir. Uygulamay1 kullanmada bazi zorluklar ve
aksakliklar yasadigini belirtilen az sayida (%11) olsa katilime1 mevcuttur.

Sonuc: CLOSER, kapsam ve icerik bakimindan yaslilarin dogru egzersiz yapmasina yonelik gelistirilen ilk
ulusal saglik uygulamasidir. Katilimeilarin evlerinde dogru ve motive olarak egzersiz yapmasina yonelik
gorsel ve yazili geri bildirim vermesi yontiyle de ileriki aragtirmalara katki saglayacagi diisiiniilmektedir.

Anahtar Kelimeler: Yasli, Yaslilik, Egzersiz, Evde Bakim
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INTRODUCTION

Aging is a physiological process, a period in
which changes and losses are seen in the body
structureand functionsofindividuals,reducing
or limiting their activity level and functionality,
and making them socially, physically and
emotionally dependent to varying degrees.
Aging is a complex process that encompasses
a wide range of components including
genetics, lifestyle, and chronic disease (1).
Norman, on the other hand, defines normal
aging as the gradual loss of functionality
of various systems of the body, excluding
losses as a result of disability or disease (2).
Since the concepts of aging and aging terms
cannot be defined with a single definition,
generally is referred as chronological, social,
physiological and psychological aging and is
divided into subgroups. Chronological aging
is the aging that is calculated over the years
an individual has lived since birth. The World
Health Organization defines individuals over
the age of 65 as elderly (3, 4) . Despite this, it
can be observed that the age of 60 is accepted
as the onset of old age in the documents
of many international institutions and in
various indexes and indicators on old age
(5). According to the classification made by
WHO and gerontologists, 65-74 years old is
considered as young-old, 75-84 years old as
middle-aged, and 85 years and over as old (3).
According to the data of the United Nations, as
of 2019, the elderly population constitutes 9%
of the world population (6). Population aging
experienced in a global context is expected to
increase and by 2050 one in six people will
be over 65 years old (7). As in the world, the
average life expectancy increases in Turkey
and the population ages rapidly. According
to TURKSTAT’s 2020 Statistics Bulletin for
the Elderly, the elderly population, which was
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only 3.9% of the total population in 1935,
increased to 9.5% in 2020 (8).

As age progresses, changes may occur in
physiological, psychological, cognitive, and
social areas, while the cognitive and functional
capacity of the individual decreases, the
number of chronic diseases increases. Cardio-
vascular, respiratory, immune system and
musculoskeletal systems are among the
most frequently affected systems in old age.
Considering the importance of all these body
systems on vital functions, there is a need for
health applications to keep the elderly under
surveillance at all times and to minimize the
deterioration in these systems.

One of the main causes of health problems that
occur with advancing age is physical inactivity.
A sedentary lifestyle, i.e., physical inactivity, is
recognized as an important increasing health
problem, given its association with all-cause
mortality, chronic disease, and economic
burden.

It is estimated that 3.3 million people die each
year from physical inactivity, making it the
fourth leading cause of death (9). Considering
that it is stated that inactivity varies between
30-80% in the elderly living in all countries
of the world, the need for various approaches
and systems that will make individuals more
active is increasing day by day (10). Leading
a physically active life is very important in
terms of health in old age, as it is in every
age group. Many studies have shown that
being physically active protects individuals
from chronic diseases (10, 11). It is reported
that an active life, i.e., doing regular
exercise, can protect the elderly, especially
from neurodegenerative diseases such as
dementia, and it is stated that by improving
their cognitive functions, it reduces the risk of
falling, increases social interactions and helps

individuals to strengthen their independence
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as much as possible (12). Determining the
level of exercise in the elderly is difficult and
complex. Demographic characteristics such as
culture, gender and age, diseases, motivation
and cognitive functions are effective in
determining the type/intensity of exercise.
Exercises to be done in old age can be handled
in a wide range from walking in a room to
regular body movements to be done in short
or long distances inside and outside the
home. Exercises within the scope of the most
recommended physical activity for the elderly
are aerobics, muscle strengthening, flexibility
and balance exercises aimed at protecting the
elderly from risks against falls and fall injuries
(13).

It is stated that especially the elderly people
are more motivated to participate in the
exercises performed in their own living
spaces, such as non-clinical households (14).
On the other hand, it is another point stated
that it encourages them to do the exercises
applied online more regularly. Therefore, the
interest in online exercises is increasing day
by day.

In the light of all this information, considering
the need for exercise applications for the
elderly, CLOSER, which enables computer-
based exercise developed for the elderly
within the scope of our TUBITAK invited
project application, is an innovative
Environment Supported life product that
provides home care services for the elderly
at affordable costs. It covers 4 main features
Motion

that are Emergency Detection,

Sensitive Physical Condition Monitoring
and Rehabilitation and Social Connection.
The system is supported by sophisticated
proprietary data analytics capabilities,
including a depth sensor and cloud system

in the home/elderly environment. CLOSER

N

directly targets the improvement of the
health, fitness and social life of the elderly and
encourages them to exercise regularly in their
daily lives. Thanks to its dynamic structure,
the system adjusts itself according to certain
individual characteristics of the elderly and
provides the opportunity to do it by receiving
feedback about the

compromising the personal privacy of the

exercises without
elderly. The aim of pilot study is to examine
the applicability of the CLOSER system, which
offers the opportunity to do computer-based

exercise, in elderly individuals.

MATERIALS AND METHOD

The study was performed on 54 elderly
individuals who applied to Hacettepe
University Geriatrics Treatment Unit between
September and December 2022 (University
Ethics committee approval was obtained
2022/187). In our study, which was planned
in accordance with the Declaration of Helsinki
(before starting the application, detailed
information was given about the study to
all participant), the elderly who met the
inclusion criteria were obtained by signing the
informed consent form that they volunteered
to participate in the study. Inclusion criteria
of the study; (1) Being over 65 years old, (2)
Getting 24 points or more in the Mini Mental
State Test (MMST), (3) Being able to read and
write in Turkish, and (4) Metabolic equivalent
(MET) >6. The exclusion criteria are; (1)
Having a diagnosed mental or progressive
disease such as Alzheimer’s or dementia, (2)
Having any diagnosed neurological disease,
and (3) Not voluntarily participating in the
study.

In order to obtain their thoughts on the
applicability of the CLOSER system to the
elderly included in the study within the scope

of our pilotstudy atotal of 38 questions created
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by researchers were applied, consisting of
3 separate answers: agree, partially agree
and disagree. The questions were created
by taking the common views and opinions
of clinicians and academicians who have at
least 10 years of experience in the treatment
and rehabilitation of the elderly, and software
developers and hardware developers who are
interested in the software aspect of the Closer
system. These prepared questions consist
of cross questions covering the accessibility
of the system, verbal and visual explanation
of the exercises, feedback mechanisms and
motivation of the people. Within the scope of
the pilot study, we conducted to examine the
feasibility and effectiveness of the CLOSER
system, which is the aim of our study, the
answers to all questions were obtained from
54 elderly individuals using face-to-face
interview method.

Within the scope of the pilot study, the Closer
system includes a front landing page where
the sociodemographic characteristics of the
individuals are recorded, and 5 basic exercises
that are related to all parts of the body,
including maintaining balance, neck rotation,
rhythmic gait, knee flexion and trunk rotation.
Balance Maintaining: After performing
the standing calibration for the exercise, the
individual stands sideways to the screen.
In the side stance, it is requested that the
shoulderjointbe flexed to 90° “with the fingers
facing forward”. This exercise continues for 15
seconds. The exercise consists of 3 sets in 3

repetitions (Figure 1).

Litfen kalibrasyon ayanni yopimiz

Denge Koruma

Figure 1. Balance Maintaining Exercise
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Neck Rotation: after the individual has done
the calibration while standing, they sit in a
chair parallel to the screen. First, they turn
their head to the right with the application’s
command and stay in this position for 5
seconds; after that, the application asks them
to turn their head to the left in the same
manner and stay for 5 seconds. The exercise

has 3 sets with 3 repetitions (Figure 2).

Setler
0/2 0>

Boyun Rotasyonu

Figure 2. Neck Rotation Exercise

Rhythmic walk: after the individual has
done the calibration while standing, they
sit in a chair parallel to the screen. They put
their hands on the chair edges. The vertical
movement of the hip and knee flexion, every 2
extreme movements occur every 60 seconds.
The exercise has 3 sets with 3 repetition
(Figure 3).

Y

L>

Ritmik Yurtyuds

Figure 3. Rhythmic Walk Exercise

Knee Flexion: after the individual has
done the calibration while standing, they
go behind a chair that is put parallel to the
screen. Holding on to the chair, the individual
opens their legs as wide as their shoulders.
After this, the individual flexes their knee by
bending it where it goes exactly against the
faced direction. They stay in this position for
15 seconds. This exercise is done for both

extremes. This exercise has 3 repetition sets
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(Figure 4).

Lotfen kalibrosyon ayarmni yapiniz

Diz Fleksiyon

Figure 4. Knee Flexion Exercise

Body Rotation: after the individual has done
the calibration while standing, they sit in a
chair parallel to the screen. They hold the
chair in a way where the shoulders would look
down. After that, while one extreme is holding
to the chair, the other extreme rotates from
above. The individual stays in this position
for 15 seconds. The individual then repeats
the same rotation movements with the other
extreme. This exercise has 3 repetition sets
(Figure 5).

d a8

Govde Rotasyonu

Figure 5. Body Rotation Exercise

Statistical Analysis

The statistical analyses were done using
the SPSS 25.0 version software. Descriptive
statisticsweredoneas Arithmeticaveragesand
standard deflection was used for numerical
variables; frequency and percentage were

used for categorical variables.

RESULTS

The average age of the 54 elderly people
who joined the work was 70.53 + 7.87 years.
The sociodemographic properties that were

gathered from the participants are shown in

Table I.

Table I. Sociodemographic characteristics
n %

Gender
Male 32 59.2
Female 22 40.8
Marital status
Single 8 14.8
Married 34 62.9
Widowed 12 22.3
Educational Level
Primary School 20 37
High school 22 40.7
University 12 22.3
Chronic Diseases *
Cardiovascular Diseases 28 51.8
Hypertension 12 22.2
Diabetes 12 22.2
Respiratory Diseases 4 7.4
(CoPD)

*There are elderly people with more than one disease.

The answers to questions about the study
that was executed to revise how appropriate
and suitable the CLOSER system is for elderly
people are shared in Table 2. According to
these results, it can be said that the majority
of participants (more than 80%) found the
CLOSER system easy, understandable, and
enjoyable. All the elderly participants reported
that the instruction given to perform certain
exercises were utterly understandable and
encouraging. Nonetheless, there were a small
number of participants (less than 11%) who
had troubles difficulties using the application.
When multiple feedback was revised, results
such as the accuracy of exercise, motivation of
participants and increase in participants’ self-

confidence while performing were obtained.
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Table II. (Countinued) Opinion obtained about CLOSER

Partially System (n=54)
Agreed Agreed Disagreed Partially
n % n % n % Agreed Agreed Disagreed
Application n % n % n %
responds too I can’t keep track
late to inputs; of whether I'm -
transitions are very | 12 | 22.2 18 [ 334 | 24 | 444 doing the exercise - 6 11.1 | 48 | 88.9
slow. correctly.
I can recommend [ feel that I have no
this application to 50 | 92.6 4 7.4 - - difficulty usingthe | 48 | 88.9 6 111 - -
my friends. application.
The inlsftructions I don’t want to use
are sell- th licati
explanatory evif;’g;;a lon 12 | 222 | 12 | 222 | 30 | 55.6
enough to exercise 54 100 - - - -
with the app. I have toread a
lot before I start - - 4 7.4 50 | 92.6
I'had many exercising.
problems while
learning to use the - ) 12 | 222 | 42 | 77.8 | | Applicationsounds | . - 6 11.1 | 48 | 88.9
app. are annoying.
Sometimes [ don’t I think the
know what to do exercises are
while using the 5 92 12 | 22,2 | 37 | 68.6 beneficial for my 42 | 778 | 12 | 22.2 - -
app. ) body aches.
I have alot of [ think the user
fun using the 44 | 815 | 4 | 74 | 6 | 11.1 | |needsarefuly
application. taken into account | 40 | 74.1 8 14.8 6 11.1
- for the application.
I think the help
information given - I feel nervous
by the application - 2 3.7 52 | 96.3 from time to time
is not helpful. while using the - - - - 54 100
application.
When the
application stops The organization of
working, it is very menus and buttons [ 42 | 77.8 6 111 6 111
difficult to run it 6 | 11.1 | 10 | 185 | 38 | 70.4 | | isvery useful.
again. It takes a lot of
It takes a lot of time steps to complete a 6 11.1 10 | 185 | 38 | 70.4
to learn application - - 10 18.5 44 81.5 process.
commands. E -
rror prevention
Sometimes [ am messages are not 6 11.1 8 14.8 | 40 | 74.1
not sure if [ am - enough.
lclglrrsgcttllle app - 24 | 444 | 30 | 55.6 | | Theapplication
Y did not meet my 2 | 37 | 12 | 222 | 40 | 741
The application is expectations.
useful formy daily | 541 100 | - | - | - | - | |Theapplication | 48 [ 889 | 6 |111| - | -
workouts. looks visually nice.
?ppltlF ations You can easily
unctions are 40 | 741 14 | 259 - - switch from one
understandable. processtoanother | 36 | 666 | 18 | 33.4 | - .
I feel safe in the application.
Whl},e uts.mg the 40 | 741 14 | 259 - - Most of the time I
ppreeon needhelpwhenl | 12 | 222 | 12 [22.2 | 30 | 55.6
The application use the application.
myaalyeercse | 10 | 185 | 6 | 111 | 38 | 704 | | repelicaton
routine. ' ’ ! does not strain the 36 | 66.6 6 11.1 | 12 | 22.2
eyes visually.
Tl“h.e app l.ication The texts in the
s Incentive to 54 | 100 | - e " | | applicationarein | 30 | 556 | 12 |22.2 | 12 | 222
exercise. readable size.
- I can easily perform
I:jp?’gl:gﬁtmn the operation | 81.5
and shows how :vanl'gct;)tﬁ)(;ln the 44 10 18.5 - -
accurately I did pp .
the exercise, which 88.9 I can easily
increases my 48 6 11.1 - - communicate
motivation. with anyone I
want through the 24 | 444 | 12 | 222 | 18 | 334
application.
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Table II. (Countinued) Opinion obtained about CLOSER

System (n=54)

Partially
Agreed Agreed Disagreed
n % n % n %

When I used the

application for the
first time, I had no 24
difficulties.

444 | 18 | 334 | 12 | 22.2

The application

features.

has some annoying 6 11.1 10 185 | 38 | 70.4

It’s very difficult to

am in the app.

remember where | - - 6 11.1 | 48 88.9

DISCUSSION

In the results of the pilot study done to test
the suitability of the computer-based exercise
performance that the CLOSER system presents
for elderly individuals, it was observed that
the developed software is user-friendly,
understandable and amusing, the picture and
written explanations to perform exercises
were beneficial, enough and enjoyable for
elderly individuals.

One of the best ways for health development
is well known to be physical activity (10).
The role of physical movements and regular
exercise in improving old-people health is
important and certain (15). Regular exercises
lower blood pressure, elevate blood flow,
better lipid appearance, contribute to weight
in control, decrease the risk of hypertension,
regulate levels of hormone, enhance the
immune system, improve the mineralization
of bones and increase the quality of sleep. In a
work done by Erdem and his friendsin 2021, it
is shown that as physical activity increased in
elderly people, functional capability increased
as well, and non-contagious chronic diseases
were prevented, and the probability of death
caused by chronic diseases was decreased
(10). When the literature about elderly people
and exercises is revised, however well the
individual health, when working out for a

short time, or even when simple exercises and

movements are done, is it proved to be a lot
better from inactivity, and long-term activity
and regular exercises are of a better impact on
the health (10, 16-18). The type and density of
exercises elicit different outcomes to different
(60%,
speed of heartbeat heating in 3 minutes, 3

people, medium-difficult exercise
minutes for cooling down, creating an average
of 30 minutes/3 sets of exercises), aerobic
exercises (walking, swimming, riding a
bicycle, coordinated movements of arms and
legs), power exercises (Quadriceps muscles,
Hamstring muscles, and abdominal muscles),
flexibility exercises (elevating and demoting
on toes, squats with hands elongated in front,
plate exercises to improve flexibility) and
balance exercises (static and dynamic stands,
two feet, tandem, and one-foot stand, etc) are
safe-for-elderly recommended exercises (19-
21). The developed work of computer-based
CLOSER system that provides individuals from
home or from distance exercises performance
opportunities, under the light of the scientific
data gathered, was aimed to create protective
and healing exercises for elderly people.
For these goals, it can be said that five basic
and safe exercises that would impact the
whole body were obtained by exploring the
recommended exercises in literature (22-24).
After analyzing the results gathered from our
suitability study, it can be said that elderly
people found computer-based system to be
enjoyable and motivating, and their abilty to
perform different exercises at home without
the help of professionals with feedback on
how correctand accurate were they is very
valuable.

Due to the global pandemic, remote health
services became the topic of the hour as
they were dramatically sought, a lot of
individuals were forced to though reasons
caused by financial and moral factors (25,
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26). For people with diseases caused by age
or chronic diseases, especially that who
need to join rehabilitation applications from
their homes, here the value and term of tele
rehabilitation can once again be re-evaluated
(27). For lot of individuals, accessing remote
rehabilitation is a way of facilitating. In this
point, tele rehabilitation and its scope are
day by day developing due to fast-growing
technology. For this reason, it is valuable that
the developed CLOSER system has the ability
to respond to needs of the users. Even though
there are similar soft wares, the usability
and efficiency of evidence-based results
are still not proven (23, 28). Taking all this
information into consideration, we think that
our pilot study results provide professional
and academic benefits to all the healthcare
workers.

When the problems of the system determined
by the

suggestions were examined, it was determined

participants and the solution
thatitincluded suggestions such as increasing
the speed of transition between applications,
giving more motivating feedback after the
correct application, and making visual inputs
with more readable font size.

It has been affirmed that the CLOSER system
with its features by accessing computer-
based exercises system at any time and place
will be the first pioneer software that is easily
understandable and amusingly encourages
elderly people to exercise using pictures
and written instructions with motivating
feedback. This result has shown the increasing
need of such computer-based soft wares that
provide remote rehabilitation and especially
that include oriented correct and regular

exercises.

CONCLUSION

CLOSER system software, regarding its

Exercise Program for Elderly

content and features is the first national
system oriented to meet this high need,
and its usability will be of great benefit,
especially to all professionals working on
the health of elderly people. There is a need
of more user population and elderly-function
developments analyses and revisions in order
to develop a CLOSER system version that

includes more exercise types in the future.
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