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physiotherapists believed that patient self-management strategies were important in
improving patient outcomes. Amongst the barriers towards adherence include low
levels of physical activity at baseline or in previous weeks, low in-treatment
adherence with exercise, low self-efficacy, depression, anxiety, helplessness, poor
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telehealth mobile based application to facilitate home based physiotherapy session
for patients with physical limitation. This system enables physiotherapy sessions to
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increased use of technology in healthcare has caused a great
I. INTRODUCTION emphasis on telehealth because it can deliver the services of
providers to remote locations and capitalise on the
availability of subject matter experts and overcome the
barrier of proximity [5]. Amongst the increasing forms of
telemedicine include telephysiotherapy.

Telephysiotherapy can take many different forms, with
the components driven by the goals of treatment.
Telephysiotherapy programs may include remote monitoring
of physiological signals, such as pulse rate, oxygen
saturation, electrocardiograms (ECG), and joint range of

Telehealth includes several modes of delivery, such as ~movement, in specific populations such as cardiorespiratory
videoconferencing, mobile health and secure texting [3]. The ~ OF orthopaedic disease [6] . Whilst some telephysiotherapy

Telehealth is defined as “the delivery of health care
services, where distance is a critical factor, by all health care
professionals using information and communication
technologies, for the exchange of valid information for
diagnosis, treatment, and prevention of disease and injuries,
research and evaluation, and for the continuing education of
health care providers, in all the interests of advancing the
health of individuals and their communities.” [1] [2]
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models require specially designed equipment, others have
achieved similarly successful outcomes with off-the-shelf
consumer devices and software [3]. The ubiquitous nature of
the smartphone provides new opportunities for
telephysiotherapy, including: physical activity monitoring;
sound and light cues to set exercise intensity and duration;
real-time feedback on exercise performance; and text
messaging to provide exercise advice or progression. Simple
web-based diaries can be used to record exercise and provide
feedback.

Il. RELATED WORK

In this section, a review of similar physiotherapy applications
developed are discussed.

q Web Based +
MyPhysio Android V V V V
Door2Door | Web Based V
TELEME | Web-based V
Web
Doctor2U | Based+Android V \/ V
+10S

Table 1 Related works in Telemedicine Physiotherapy field

Table 1 shows the related works in tele
physiotherapy that are available. Physiotherapy applications
that are available in the market are Door2Door [7],
TELEME[8] and Doctor2U [9]. The features that will be
compared in this section are e-commerce, telemedicine,
appointment module, electronic medical record and speech to
text command. E-commerce features are features that allow
an sale or purchase transaction to be done online [10].
Telemedicine is the remote diagnosis and treatment of
patients by means of telecommunications technology [11]
[12] . Appoinment module is a module where appoinments
can be made by the patients online. Electronic medical is a
digital version of a patient's paper chart. EHRSs are real-time,
patient-centered records that make information available
instantly and securely to authorized users [13]. Speech to text
command is a module that allows patient speech to be
converted to text to provide commands to the application.

Based on Table 1, only Doctor2u provides an e
commerce platform together with their application. However,
the e commerce platform is deemed not necessary to be
included in telephysiotherapy application as there are many
platforms out there such as shoppee and Lazada. Door2door
and TELEME system both also have limited features such as
appointment scheduling and limited telemedicine using a web
based system. MyPhysio, our proposed application contains
major functions that are required by patients and can be
accessed via mobile devices. MyPhysio is one of the only
applications that have access to web based and mobile
devices including speech to text commands. Speech to text
command module is embedded with the start and stop
recording of video during physiotherapy sessions.
Commands for emergency can also be used if the patient
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faces difficulties or unwanted accidents and need to request
for help.

I11. METHODOLOGY

A survey was conducted to patients and physiotherapists
using convenience sampling approach to gauge the
acceptance of telemedicine in physiotherapy field and
recommended features. Convenience sampling is a non
probability sampling technique where subjects are selected
based on their convenient accessibility. This technique was
chosen because of the limited time of research period and
focused sampling availability. A separate questionnaire was
sent to patients and physiotherapists to gauge their
acceptance towards telemedicine and their expectations
requirements of a telemedicine system in the field of
physiotherapy. The questions sent to the patients revolve
around the following issues of acceptance of usage of
telemedicine during doctor patient consultation, improving
services quality and patient experience, concerns of using
telemedicine, preferred teleconsulting method and preferable
functions in telemedicine application.

Subject matter experts that consists of experienced
physiotherapists also were included in this survey to ensure
multiple viewpoints were obtained to maintain study
comprehensiveness. The questions in the survey revolved
around the issues of previous experience using telemedicine
platform, perceptions on telemedicine will improve patient
access and experience, concerns in telemedicine practice and
features for implementation. The results of the survey from
both patient and physiotherapists was taken into
consideration during the final design and implementation of
MyPhysio. A design of MyPhysio proposed was then used to
facilitate implementation.

Results for Patients

A total of thirty patients and twelve physiotherapists
participated in this study. All participants in this study were
patients between 21 to 30 years old and seventy five percent
(75%) or them are female. These patients were seleted based
on their previous experience with physiotherapy or planning
to visit physiotherapist in the future. Thus, there may be a bias
in the acceptance of telemedicine due to the young age and
younger generations have higher acceptance towards
technology. Ninety percent of the highest education of the
respondents have a bachelor degree as a highest education
level. Thus, the sample used are mostly educated patients as
majority of them have at least a degree.

Age Degree Diploma STPM
21-30 28 1 -
Less than 21 - - 1

Table 1: Background of patients

Based on the feedback, 57% of these participants have
visited government clinics whereas the other 43% visit
private hospitals. Twelve participants or 40% have rated the
waiting time as “Very Long” where as fifteen has rated

1026



T IEST

ngineering & Management

“Neutral” or a selected a scale of 3 out of 5. This is based on
the assumption that only half have visited government clinics,
thus it is safe to assume that the waiting time with a rating of
three is meant majority for private clinics.

11(36.7%)

1(3.3%)

1(3.3%)

1 2 3 4 5

1 - Strongly disagree 5 — Strongly agree
Figure 1. Patients feedback on the waiting time in
government and private hospitals.

Patients were also surveyed whether they would accept
telemedicine as a means of communication for follow up
physiotherapy sessions. Based on Figure 2, a total of twenty
out of thirty participats (66.7%) agreed and eight participants
were neutral about it. Only two participants of 6.7% did not
agree using telemedicine during doctor patient consultations,
particularly during follow up sessions.

No 15 (50%)
. of
res
po
nd
ent

8(26.7%)

1 — Strongly disagree 5 — Strongly agree
Figure 2: Patient response on the acceptance of use of
telemedicine technology during doctor patient consultation

In addition, respondents expressed their concerns in using
telemedicine during consultation as showed in Figure 3. Most
of the patients (60%) prefer physical contact rather than
telemedicine and 26.7% were concerned about incorrect
diagnosis. Lack of trust in technology or medical approaches
received a minor 10% of feedback and response.

@ Incorrect diagnosis

@ Prefer to see the doctor in person
because it allows for physical contact
It's a hassle having to learn how to
use the video conferencing program

@ Lack of trust and credibility towards
new medical approaches

- A

Figure 3: Patients concern when engaging video conferencing
during consultation

This is an interesting finding since patients are young and
shows there is a high trust in telemedicine applications being
used during physiotherapy. This may also be due to the
education background of the respondents as 90% have at
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least a bachelor degree and all participants are less than 30
years old.

Result for Physiotherapists
total of twelve physiotherapists took part in this study.
out of twelve participants (33.3%) have experience in
res 1t hospitals whereas eight participants have experience
po Jovernment hospitals. Eleven physiotherapists have
nde een one to five years of experience in physiotherapy
nts -es one therapist has more than ten years of experience.
> of these respondents (0%) have ever used any
wicinedicine platform when providing consultation to their
patients. Thus, it is worth to note that the response shared are
based on perceptions on telemedicine and not experience.

No.

Work Government Private

Experience Hospital hospital

1-5 years 4 7

5-10 years - -

>10 years - 1

Table 2: Background of physiotherapists involved in the
study

Physiotherapist response

50.0% 50.0%

500%
400%
EEET

300%

25.0% 5 0%5.0%
200%

16.7%
100% - 83% 23300 33 5.3%
I.oa:- 0.0% ag I

1 2

m|mprovepatient acc ess for trestment Reduc epatiernt not attending appoinment

Monitor and rac kpatient healing process mTelemedicine provide quelity services

Figure 4: Physiotherapist response on improve patient
treatment access, reducing patient not attending appoinments,
monitoring of patient progress and the use of telemedicine to

provide quality services.

Based on Figure 4, eight out of twelve patients (66.67%)
agreed (Rated 4 or 5) that telemedicine can improve patient
access, patient experience and reduce patients from not
attending scheduled physiotherapy appoinments. Thus it is
worth to note that the use of telehealth application during
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physiotherapy can continue to provide quality services for
patients.

Concerns using telemedicine during
physiotherapy

Misunderstanding . 1 8.3%

Lack of trust towards
technology

M :

16.7%

Hassle learning technolo gy 0

66.7%

K

83.3%

I o

Patient preferto see
physiotherapistin person

Incorrect diagnosis

0 2 4 6 8 10 12

Figure 5 shows the main concerns of physiotherapists when
engaging in telemedicine practices.

Incorrect diagnosis is one of the main concerns followed by
patient preference for hands on treatment. It is also
interesting to note that lack of trust and credibility towards
usage of telemedicine is only a concern of 16.7% of
physiotherapists, concluding that there is a high trust towards
telemedicine technology during doctor patient consultation.

IV. PROPOSED FEATURES

Amongst the main features mentioned by patients are the
ability for patients to upload regular exercises and the ability
of physiotherapist to provide feedback on the regular
exercises (75%). It is also worth to note that 92% prefer
patients to upload videos instead of images and also provide
feedback through video. Other features highlighted by
patients and physiotherapists include automatic call to the
hospital in case of emergency (75%). A majority of 58%
participants agreed that speech to text features are useful and
suggest to be used during recording physiotherapy sessions
and emergency calls. Other features mentioned by patients
are virtual nurse or physician watches the treatment live over
so patients can be guided well instead of seeing videos and
images, like a live camera. In addition, appointment features
including finding nearest consultants were also highlighted.
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V. PROPOSED DESIGN

Figure 6 shows the process flow of MyPhysio

Figure 6 shows the process flow of MyPhysio, an online
physiotherapy rehabilitation system. There are three main
users of the system — patient, admin and physiotherapist. The
patient is required to have a first meeting with the
physiotherapist before registering to use MyPhysio.
Registered patients can make appoinments and carry out
telemedicine consultations according to schedule. They are
also able to make online payments for consultations, rate the
physhiotherapist chosen, make appoinments and access
personalised health record. In addition, they are able to
manage their own profile. After the first meeting with
physiotherapist, the physiotherapist can design proper
practise based on patient condition and provide feedback for
every session.

Online Physio Rehab System

Make View Appoi
<<ind] \ud:»u

G

‘Write Shared
‘Health Record

Make Online Payment

<<extend>>"

View Health Record

Design Practice for Fatient

Uplead Practice
Videa/Picture

View Practice Analysis |«

Give Rating on Practice
A given

( Appoitment Report -:‘_’fi‘"“dw T T _ﬂ»
R N |
B N,

View Analysis

(Practice Video Rating ) <coxiendos

Figuré 7 shows the use case for MyPhysio

Based on Figure 7, patients and physiotherapist able to
register as user before access to the system. Registered
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patient can arrange appointment on video consultation.
Physiotherapist able to view the appointment schedule.
Registered physiotherapist able to record patients’ case notes
and view record through webpage while registered patients
view through the mobile. Registered patients can update their
profile through mobile. Physiotherapy can update
physiotherapist profile through webpage. Registered patients
can upload their practice video and physiotherapist to give
feedback. Patients able to view the price charged before
book for the telemedicine.

VI. IMPLEMENTATION
A. Speech to Text Patient login page

i 100% @ 8:52 pm

MY Physio

Figure 8 shows the patient login page

When the patient tape on each text field, the mic button
will be triggered out as shown in figure 8. This speech-to-text
function eliminate hassle typing for those with serious
musculoskeletal based injury patients.

B. Patient’s page

¥ . 100%M11:06 pm

Lee Pik Yun
pikyun@gmail.com

Profile
Health Record
Appointment

i=}  Exercise Video

D Telemedicine

Figure 9 shows the navigation menu for patient
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Figure 9 showed that patient can manage his/her profile,
read health record, book for an appointment, upload exercise
video based on the rehab plan given by the physiotherapist
and lastly carry out telemedicine session.

C. Emergency call

% .1l 100% M 2:02 am

= My PhysiqZ:0420i%]

Change Password

Profile

Lee Pik Yun

Dr. Choi Si Won

12356-04-6789

F

23

Students

No 13, Jalan Sri Bertam, BertamUlu,76

012-2356783

Figure 10 shows the patient profile page

Patient is able to edit his/her profile details and change
user password. Besides, the red call button at right bottom
corner that appear in every layout functioned as an
emergency call. This allowed patients make a direct call to
emergency line.

D. Patient physiotherapy session

* .l 100% B 1:49 am

=  Exercise \WEULRUEES]

Exercise Video

1 Hand Exercise
12-04-2019
No Feedback =

Figure 11 shows the patients’ recorded
physiotherapy session

After carry out a face-to-face appointment or
telemedicine session, the physiotherapist will plan a specific
physiotherapy exercise for the patient. By click on the add
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video button, patient able to read the plan description and
upload their physiotherapy session in the form of video.
Furthermore, patient able to read the feedback from
physiotherapist.

E. Patient rate the physiotherapy session

" .l 100% @ 3:03 am

MY Physio

Please rate on your exercise.
Level of Pain

* % %

Mood

* %
Services

1 8.8 .6 & ¢
Physiotherapist

L8 8.8 8 ¢

SUBMIT

Figure 12 shows the rating layout of physiotherapy
session by the patient

After the patient uploads the exercise video, they are
allowed to rate the session based on level of pain, mood,

services and physiotherapist. This is to allow physiotherapist
to analyse the effect of the sessions and suggest treatments.

F. Physiotherapist dashboard

g

Figure 13 shows the dashboard for physiotherapist

Physiotherapist able to manage his/her profile, view
patient list, write health record, view appointment list, plan a
rehab, view patient exercise video, and lastly carry out
telemedicine session.
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G. Physiotherapist telemedicine session

Figure 14 shows telemedicine session for physiotherapist

When there is no booked telemedicine session at that
moment, the notice will shown as in figure 14. Besides, it will
also display the next telemedicine session start time.

VIl. CONCLUSION AND FUTURE WORKS

This paper has successfully presented MyPhysio, a
telemedicine system with speech to text capability for
patients with physical limitations. Telephysiotherapy has
emerged as an evolutionary field of tele-medicine to
overcome barriers that people with disabilities face in
accessing the health and rehabilitation services. MyPhysio is
capable to solve accessibility problem by providing a tool for
physicians to communicate to patients a wide range of
consultative, preventative, diagnostic, and therapeutic
services in the comfort of their home.
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