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ABSTRACT

Introduction:

Many diseases require constant monitoring todays, and online
communication with patients for timely intervention is necessary. In this
study, based on the results of these studies, we investigated the factors
affecting telemedicine admission in Parkinson's patients.

Material and Methods:
This research was a descriptive survey. The tool of this research is a
researcher-made questionnaire that was based on library and internet
studies in valid databases such as Medline, Science direct (Elsevier), and
searching for original research articles between 2000 and 2017. To search
for keywords in the design of a telemedicine software, Parkinson's disease,
Technology Acceptance Model in English-language databases.
The questions were designed with the Likert spectrum. The validity of the
questionnaire was assessed by the opinions of five experts. Content validity
index was measured and item with CVI score higher than 0.79 was
considered appropriate. Reliability was assessed through Cronbach's alpha.
Statistical sample was determined using sample size determination method
in two cities of Tehran and Shiraz. In this study, structural equation
modeling (SEM) was used. SPSS software version 16 was used for data
analysis. The final data analysis was done by modeling in Smart PLS
version 3 software

Results:

For each t-statistic, the path between the two variables was examined, and
the statistics whose magnitude was greater than 1.96, at a confidence level
of 95%, considering the same path that represents the strength and power
of the effect between the two variables, the research hypotheses were
statistically and in sample. Examined. Of the 19 hypotheses considered for
the adoption of the research technology model, 16 were accepted.

Conclusion:

Ease of use is one of the most influential factors on attitudes in Parkinson's
patients in Iran. Technology anxiety is one of the most important factor
that reduce the acceptance of portable smart systems. The Parkinson's
patient user does not recognize recreation as a useful system, but the
inclusion of educational content to promote health in the program will
make Parkinson's patients more welcomed. If the software is prescribed by
the therapist, its acceptance rate in Parkinson's patients will increase.
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Parkinson's is a chronic disease and a type of
neuromuscular disorder that occurs due to the
analysis of dopamine-producing brain cells (a type
of neurotransmitter) often in old age and over 60
years. Due to its high social impact and high
incidence of the disease, it has been chosen as the
second neurological disorder after Alzheimer's
disease [1]. Approximately 66% of patients develop
disability within the first 5 years and 80% after 10
years. There are currently about 4 million people
with the disease, which is projected to double by
2030 by the current number [2]. The current
treatments for the disease are symptomatic and not
permanent. But research is continuing to discover
other therapies [3, 4]. Patients with Parkinson's
disease due to lack of definitive treatment, reduced
ability to perform daily tasks, symptoms of dementia
and many other problems such as impaired vision,
anxiety, depression, insomnia, insomnia, fatigue and
pain, other cognitive and sensory problems that All
are progressively developing in the individual
patient, needing more attention [5, 6]. One of the
new approaches today that can be easily applied due
to advances in technology and IT infrastructure is
telemedicine. This technology can cover people with
chronic illnesses who need further treatment [7].
Electronic health can help improve the quality of
health care, reduce costs, and facilitate health
research [8, 9]. Many studies of telemedicine for
Parkinson's patients [2, 10-15] have demonstrated
the efficacy of using this technology and have also
expanded new resources and support groups. Some
of the symptoms of Parkinson's include tremors,
muscle stiffness, movement disorders, dementia,
and imbalances. Motor disorders and dementia can
be well managed by telemedicine because they are
visually assessed, limited in movement, and require
continuous
multilateral
care.
Telemedicine
capabilities can be useful in personal care (including
chronic diseases such as diabetes, heart failure, and
the like) that require constant and momentary
control of patients or others throughout their lives.
Telemedicine in this area can be of particular benefit
to Parkinson's patients, health care providers, and
the community. Improving patient and family
comfort,
improving
health,
well-being,
empowerment, access to more information, quality
of life and increased satisfaction [16], disseminating
information to a large number of people, reducing
inequality, overcoming physical and geographical
barriers, training and upgrading Professional skills,
and minimizing costs are some of the benefits of
telemedicine in the field of health [17]. Increasing
clinical effectiveness and cost reduction, maximizing
end-user health benefits and maximizing individual
revenue stream (organization or department),
increasing initiative on time, budget and project
goals are other benefits and benefits of using
telemedicine software. It is in the community [16].
On the other hand, proper telemedicine use for
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Parkinson's patients requires careful planning,
identification of requirements and requirements in
this area, according to empirical findings derived
from the review of hundreds of telemedicine
projects over the past decade by the California
Telemedicine and E-health Center. Four main pillars
of telemedicine including evaluation of disease
characteristics, patient-physician relationship, type
of IT infrastructure, and type of health services, even
empirical findings should be considered as a
valuable resource for the development of
telemedicine devices [18]. Since optimal pre-design
studies lead to reduced error and complexity [19],
this study aimed to investigate the factors affecting
telemedicine acceptance by Parkinson's patients.

MATERIALS AND METHODS
This study was conducted in 2017 to determine the
factors affecting the adoption of telemedicine
technology by Parkinson's patients based on a
technology descriptive survey. The tool of this
research is a researcher-made questionnaire based
on library and internet studies in valid databases
such as Medline, Science direct (Elsevier), Google
scholar and searching for original research articles
between 2000 and 2017.
The keywords "Telemedicine, Parkinson's disease,
Technology Acceptance Model" were searched in
databases. Also, one of the conditions for selection of
articles was the availability of the full text of the
articles, as the full text of the article study, the
desired indexes could be extracted. The
questionnaire consists of two parts: demographic
and technology acceptance questions. The questions
are designed with the Likert spectrum. The validity
of the questionnaire was assessed by the opinions of
five experts (faculty members of Medical Informatics
and Health Information Management, Tarbiat
Modares University, Tehran and Iran University of
Medical Sciences). Content validity index was
measured by dividing the total number of points for
the relevant item (only three and four) by the total
number of responses and the item was identified as
having a CVI score above 0.79. Reliability was
assessed by Cronbach's alpha coefficient. The
population of the study was 150000 to 160,000
people with Parkinson's disease in Iran.
The sample size was 84. Due to the limited number
of patients available compared to the reported
statistics, very few refer to clinics for treatment, so
questionnaires in both Tehran and Shiraz, at all
clinics and hospitals and all patients available during
one visit. Year was distributed. Structural equation
modeling (SEM) is used in this study. It is a
multivariate technique that uses multivariate
regression and factor analysis to estimate the
dependency relationships between variables. In this
study, structural equations with partial least squares
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approach were used to analyze data for technology
adoption model due to relatively small sample size
and data normalization.
Descriptive statistics were used for data analysis and
then inferential statistics were expressed using
structural equation approach. The descriptive part
of the present study is provided by SPSS Version 8
software, and the data collected in the same SPSS
software for modeling were prepared and modified
for analysis prior to starting the inferential statistics
analysis in Eveiws Version 3 software for modeling.
The final data were modeled in Smart PLS version 3
software. The research model is based on the two
well-known models of STAM and TAM2, so the
relationships assumed between the variables in
these models remain the same, and then their
validity is evaluated based on Parkinson's patients'
views of portable smart systems technology. In
addition, by combining the two models and adding
new structures, new relationships have been formed
whose validity has also been tested.
There were 13 variables in the proposed technology
acceptance model including technology anxiety,
facilitation conditions, individual health status
reporting, physical performance, mental ability,
negative mental perception, expert confidence,
perceived usefulness, perceived usefulness, and
health promotion. Entertainment as perceived
usefulness, education as perceived usefulness,
perceived ease of use and attitude to use. Perceived
usefulness variables, perceived ease of use and
intent to use endogenous and dependent variables
are listed as independent and exogenous variables.
Initial model based on technology acceptance model
is shown in Fig 1.
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RESULTS
In order to be sure of the results of the research
model, there are some indicators that are presented
under the heading of model evaluation method,
model evaluation at structural level and overall
fitting of expression model and are included in the
relevant tables. Cronbach's alpha coefficient and
Structural reliability coefficient were calculated. In
addition, to ensure the reliability of the index, all
factor loadings of the indexes must be greater than
0.7 and at least significant at the level of 0.5. AVE is
also used to evaluate convergence validity in Smart
PLS software [20, 21].
Diagnostic validity indicates the existence of partial
correlations between indices of one construct and
indices of other constructs evaluated in the model
[22] and also the Fornell-Larcker criterion [20, 21]
can be used. At the structural level, we also evaluate
the model. The first key criterion used in SmartPLS
software is the R2 determination coefficient [22].
Redundancy is an index of validity or redundancy,
which indicates the quality of the structural model,
and Communality is an index of validity of crossvalidation or cross-validation [22].
The next step in evaluating structural models is to
evaluate the pathway between the latent variables in
the model, which was performed using algebraic
sign coefficient, size, and significance level. In the
last step, we examine the overall fit of the model.
Unlike covariance-based models, the PLS model does
not have multiple fit indices, but according to Amato
et al. the GOF index in the PLS can act as the general
fit indices of the model and to evaluate the validity
or quality of the model [1]. PLS in general. The GOF
is calculated using the following formula: [23]
(1)
Watzels et al. reported three values of 0.19, 0.25 and
0.36 as the GOF values for low, medium and strong,
respectively [23]. The GOF value calculated for the
present research model; 0.63 indicates a perfectly
good fit of the model (Table 1-3).

Fig 1: Initial model based on technology acceptance
model
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Table 1: Internal and external criteria of research hypotheses model

-

.514
.699
.657

Negative mental perception
Recreation is perceived as
useful

-

.808

.221

.887

-

.725

One's mental ability
Easily understood
Perceived usefulness
Facilitating conditions
One's physical performance

.457
.420
.632

.902
.760
.721
.985
.721
.834

.411
.509
.524
.324
.460
.386

.801
.789
.841
.717
.745
.885

.617
.655
.941

.577
.891
.640
.766
.679
.612

Intention to use or attitude

Learning is perceived as
useful

-

.725

.585

.829

-

.551

GOF

CR
.760
.741
.710

AVE

Communality
.495
.421
.234

R2

Cronbach
Alpha
.889
.945
.791

Redundancy
-

variables
Technology anxiety
Expert confidence

.63

Table 2: Fornell-Larcker benchmarking model of research theories

.836

.698

.766

.810

.444

.731

.601

.851

.693
.680

.679
.778

.621
.502

.654
.629

.795
.691

.943

.486
.540

.541
.712

.443
.456

.686
.427

.535
.429

.841
.557

.800
.444

.875

.548
.498
.210

.344
.700
.800

.301
.115
.200

.237
.541
.243

.100
.223
.110

.569
.485
.150

.102
.333
.460

.445
.542
.368

Recreation is perceived as
useful

One's mental ability
Easily understood
Perceived usefulness
Facilitating conditions
One's physical performance
Attitude or intention to use
Learning is perceived as
useful
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.824
.465
.207

.732
.237

Learning is perceived as useful

.677

Attitude or intention to use

.717

Expert confidence
Negative mental perception

One's physical performance

Facilitating conditions

Perceived usefulness

Easily understood

One's mental ability

Recreation is perceived as useful

Negative mental perception

Expert confidence

Technology anxiety

Technology anxiety

.742
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Table 3: Summary of research assessment results

Hypothesis

T values

Path
coefficient

The result of
hypotheses

Perceived usefulness has a positive effect on intention to use.

4.51

0.13

Approved

Perceived ease of use has a positive effect on intention to use.

2.82

0.33

Approved

Perceived ease has a positive effect on perceived usefulness.

6.86

0.36

Approved

Recreation as perceived usefulness has a positive effect on
perceived usefulness.
Recreation as a perceived usefulness has a positive effect on
intention to use.
Learning as perceived usefulness has a positive effect on
perceived usefulness.
Learning as perceived usefulness has a positive effect on intention
to use.
Technology anxiety has a negative impact on perceived ease.
Technology anxiety has a negative impact on perceived
usefulness.
Technology anxiety has a negative impact on intention to use.
Facilitating conditions have a positive effect on perceived ease.

.88

0.20

Unverified

3.82

0.22

Approved

.22

0.41

Unverified

5.43

0.57

Approved

2.70
6.71

-.68
-.14

Approved
Approved

4.16
3.56

-.15
.11

Approved
Approved

Conditions of facilitation have a positive effect on intention to use.

5.22

.13

Approved

Negative mental perception has a negative effect on intention to
use.
Negative mental perception has a negative effect on perceived
usefulness.
Trust in the expert has a positive effect on perceived usefulness.

5.11

-.16

Approved

3.21

-.24

Approved

2.97

.57

Approved

Trust in the expert has a positive effect on intention to use.

2.90

.45

Approved

One's physical performance has a direct effect on ease of use.

5.93

.65

Approved

One's mental ability has a direct impact on ease of use.

0.17

.32

Unverified

One's mental ability has a direct impact on perceived usefulness.

6.21

.24

Approved

Of the19 hypotheses considered for the adoption of
the research technology model, 16 were accepted
and the rest were rejected because of not obtaining
the minimum required T-statistic at the 90%
confidence level. The value of the path coefficient
(which is the beta model of the model) is compared
at the significance level of 90%, 95%, and 99%, with
the minimum t statistic being equal to 1.64, 1.96, and
2.58, respectively. The following will discuss the
acceptance or rejection of the assumptions of the
technology adoption model.

DISCUSSION
Past studies, which are comparatively observable in
Table 4, confirmed the positive and direct influence
of perceived ease of use on attitude toward use in
the area of Davies technology acceptance, and in the
current study this relationship was calculated
significant. Other factors influencing technology
adoption by Parkinson's patients have been used by
Chen et al. [24] and the technology adoption model 2
developed by Vankatesh and Davis. Many of the
relationships that were confirmed in the technology
adoption model in both studies were confirmed in
the current study. Factors such as perceived
usefulness, perceived ease of use, and facilitating
conditions influenced attitudes toward patient use.
Front Health Inform, 2019; 8(1): e23

Experts' trust and perceived usefulness had a direct
and positive effect on intention to use, and
technology anxiety had a significant negative effect
on intention to use.
In previous studies, no research has been found to
directly use the technology acceptance model
questionnaire to measure patients' approaches. The
purpose of this part of the current study was to
better understand patients first and then to perform
the validity and reliability of the technology
acceptance model questionnaire for Parkinson's
patients so that it can be used when implementing
the proposed sample software framework. Previous
research on the impact of telemedicine on patients
and their lives is presented in Table 4.

CONCLUSION
In chronic Parkinson's disease, which requires
almost constant care, medical services must be
available to the community and often at home to
keep their disease under control and prevent its
exacerbation. Telemedicine has a significant impact
on the quality of life of these individuals and their
control
and
treatment
through
online
communication with the physician and following the
improvement
process
through
direct
communication with the physician.
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Table 4: Comparison of researches done to evaluate the impact of telemedicine on patients

Result

Design

method

Sample
Size

Country

Year

Author

Increase
the quality
of life
Increasing
medical
knowledge
Increasing
innovative
resources
The effect
of nursing
education
on patient
satisfaction
Proven
implement
ation
capability
and cost
savings
Reduce
provincial
trips and
increase
satisfaction

Randomized
controlled
trial
controlled
trial

Tele- Nursing via
video

14

America

2011

Dorsey et al.
[12]

Video Conference
Distance Learning

33

America

2015

Cubo et al. [2]

Backup group

Remote support,
questionnaire

8

America

2015

Shah et al. [10]

Randomized

Questionnaire

137

America

2015

Qiang et al. [11]

controlled
trial

Technical
infrastructure
review

10

America

2011

Barroso et al.
[15]

Randomized
controlled
trial

Questionnaire
Tele-dermatology

91

Iran

2013

Montazeri et al.
[13]

As the findings also show, ease of use is one of the
most influential factors on attitude toward use in
Parkinson's patients in Iran, and consequently
affects physical function. It is also thought to be part
of the significant effect of the expert trust construct
on the perceived usefulness construct because of the
usefulness of an activity as a result of expert
prescribing. The patient with Parkinson's disease
does not recognize recreation as a useful system, but
learning to use it is one of the things he/she is very
keen to use if he or she is convinced that he/she is
using it instead. It was also shown that there was no
significant relationship between mental ability and
perceived ease.
Technology anxiety is one of the most important
factors that reduce the acceptance of portable smart
systems by Parkinson's patients; however, the use of
this software has been widely welcomed by many
patients with Parkinson's disease. If the software is
prescribed by the therapist, its acceptance rate in
Parkinson's patients will increase. Including
educational content to promote health will make
Parkinson's patients more welcoming.
Finally, the use of telemedicine software for
Parkinson's patients will improve the provision of
health services to Parkinson's patients. The system
thus provides the conditions to increase the ability
to communicate with the physicians provided at the
center as well as access to information.
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