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Abstract

the quality of life of Parkinson’s disease.

SPSS20 software.

third stages, respectively (P < 0.001).

Background: Parkinson’s disease is a progressive and chronic neurological disease with severe motor and non-motor disabilities
thataffect patients’ quality of life. Considering the importance of self-management education in chronic disease to improve quality
of life, an upward trend of using mobile applications has recently been considered in clinical settings.

Objectives: The objective of this study was to evaluate the effect of self-management education based on the mobile application on

Methods: This quasi-experimental study was conducted in the neurology clinics of selected educational centers of Iran University
of medical sciences with 77 patients, with a convenience sampling method. After obtaining the code of ethics, the clinical trial code
and obtaining written informed consent from eligible people, the Demographic checklist, clinical stage criteria, and quality of life
questionnaire in Parkinson’s disease (PDQ-39) were sent by online links to eligible patients or caregivers before, one month after,and
three months after the start of the intervention (12 weeks intervention). The content of the self-management education extracted
from reliable medical, nursing, and rehabilitation references based on the mobile application "Parkin Seven," designed by a software
consultant engineer, was provided to the clients at once by installing the mobile application in the research environment, with 15
- 20 minutes of in-person mobile application set up education. Data were analyzed by repeated measures analysis of variance in

Results: The quality of life in the first stage was estimated at 48.26 + 2.37, which was 34.27 + 2.08 and 24.33 + 1.76 for the second and
Conclusions: Findings from this study indicate that self-management education based on a mobile application in patients with
Parkinson’s disease effectively improves the quality of life. Therefore, utilizing this method by clinical professionals, especially re-

habilitation nurses, is recommended to improve clinical efficiency.

Keywords: Self-management, Education, Mobile Applications, Quality of Life, Parkinson’s Disease
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. Background

Parkinson’s disease is one of the most common pro-
gressive neurological diseases that cause a range of motor
and non-motor symptoms and affects the patient’s quality
of life (1). The prevalence of this disease is from 5 to more
than 35 people per 100,000 people (2) and increases with
age: 5 to 10-fold from the sixth to the ninth decades of life
(3). With the tendency of communities to age, the preva-
lence of this disease also increases (4).

This progressive neurodegenerative disease does not
have a definite treatment; therefore, progressive symp-

toms severely lower the quality of life and become a source
of anxiety and distress for caregivers (5). To the best of
our knowledge, determining the quality of life is suitable
for checking the progress of the disease (6) plus managing
chronic conditions (7).

Quality of life is the clients’ understanding and evalu-
ation of themselves and the impact of their illness on their
lives and its consequences. The concept of quality of life is
a combination of the well-being of physical, mental, and
social conditions in the framework of a specific disease (8).
People with Parkinson’s disease and their caregivers seek
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assistance and support from the healthcare system to de-
velop the necessary strategies and skills to adapt to life in
the presence of a chronic illness (9).

Supporting clients through self-management is con-
sidered one of the most importantly supportive and ed-
ucational activities by nurses, especially Rehabilitation
Nurses, as they have the necessary medical knowledge and
close contact with people suffering from chronic neuro-
logic diseases so that they are aware of how the disease af-
fects Quality of Life. Nurses must educate patients on self-
management skills through regular symptom monitoring
and careful assessment, promote self-efficacy,and improve
treatment adherence (10).

Based on prior knowledge, self-management involves
a set of measures to control symptoms, and comorbidi-
ties and prevent disease progression (11). It is crystal clear
that with the effect of Parkinson’s disease on motor func-
tion, most patients have functional problems that prevent
them from participating in counseling and ongoing treat-
ment sessions (12). According to previous research, it was
found that self-management education can be effective in
patients with Parkinson’s disease, and on the other hand,
the rising coverage of smartphones with practical appli-
cations is a promising strategy for PD self-management
(13). Therefore, the usability of new technologies in chronic
care has been recently recognized to help nurses in self-
management education (14).

Despite numerous studies and trials conducted before,
it cannot be concluded that there is a specific interven-
tion that is completely effective for a disease (15); yet, it
is recommended to develop the Application network and
support patients through self-management (16). Consider-
ing the multiple needs of clients, nurses in close and con-
stant contact with patients should try to formulate and
implement self-care and self-management programs, help
patients achieve maximum independence, and, thus, im-
prove their quality of life (17).

As far as we know, Persian language self-management
educational content based on a mobile application for
Parkinson’s disease patients has not been designed in the
field of rehabilitation nursing in Iran. On the other hand,
problems related to in-person visits to clinics during the
COVID-19 pandemic were considered: To decrease the risk
of transmitting the virus, patients were less willing to take
periodic visits (18), yet were more likely to receive online
counseling sessions or mobile applications (18). Hence, in
this study, we hypothesized that self-management educa-
tion based on the mobile application affects the quality of

life of people with Parkinson’s disease.

2. Objectives

In the present study, we evaluated the effect of self-
management education based on the mobile application
on the quality of life of Parkinson’s disease in patients re-
ferring to neurology clinics of selected medical education
centers of Iran University of Medical sciences in 2021.

3. Methods

3.1. Participants

This quasi-experimental study was performed on 77 pa-
tients with Parkinson’s disease who entered the interven-
tion group from August to November 2021, with a con-
venience sampling method in the neurology clinic of se-
lected educational and medical centers of Iran University
of Medical Sciences (Firoozgar and Hazrat-e-Rasoul hospi-
tals). Based on a previous study that assessed the quality of
life of Parkinson’s disease patients (19), to determine the re-
quired sample size assuming the effect of the intervention
before, compared to one and three months later, the sam-
ple size was estimated to be at least 70 people, which was
estimated to be 77 people by calculating ten percent sam-
ple loss during the study.

3.2. Eligibility Criteria for Participants

Inclusion criteria were: Previous confirmation of the
disease in medical documents by a neurologist; being in
mild and moderate stages of the disease (stages 1, 2, 3,
4) (20); ability to read and write Persian and use a mo-
bile phone with Android operating system (13); if the pa-
tient was not able to read and write, or use the mobile
application, we got help from a caregiver who had a mo-
bile phone with Android operating system and the ability
to use mobile application; we asked caregivers to provide
educational content to patients: Either by having the pa-
tient use the caregiver’s phone to read the content or if
the patient had limitations in using a smartphone (such
as low literacy or vision problems), we asked caregivers to
read the contents for them. Clients were excluded from
the study if the client passed away or was hospitalized for
other reasons during the intervention.
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3.3. Instrumentation

Characteristics of the instruments used in this study
are as follows:

- Demographic checklist, including information on
age, sex, marital status, level of education, employment
status, duration of diagnosis and use of drugs, and having
insurance. These data were collected only to report the de-
mographic information of the research subjects.

- The criteria for the clinical stage of the disease: The
Hoehn and Yahr scale, which divides the disease into five
stages, was presented simply so the subjects could choose
the option near to the Patient’s condition;

- The Parkinson’s Disease Quality of Life Questionnaire
(PDQ-39), the gold standard tool for examining the qual-
ity of life in people with Parkinson’s disease is the one de-
signed by Jenkinson et al. in 1997 in the UK, known as
Parkinson’s Disease Quality of life Questionnaire, which
includes 39 questions in 8 aspects: Mobility, Activities of
daily living, emotional well-being, stigma, social support,
cognition, relationships, bodily discomfort. As this ques-
tionnaire is on the Likert scale, the first option indicates
the best conditions with a score of zero, and the fifth op-
tion indicates the worst conditions with a score of four. In
the end, the total score is one hundred points, which indi-
cates the worst state of health, and a score of zero means
no problem. The calculation of the score of each dimen-
sion is also expressed as a percentage: The total raw score
of that part, divided by the maximum score in that dimen-
sion, multiplied by 100 (19).

In a study by Dehghan et al. on assessing the valid-
ity and reliability of the Persian version of this tool, Co-
efficiency (Cronbach’s alpha) varied from 0.64 to 0.92 and
was obtained above 0.70. Convergent validity has varied
from 0.38 to 0.83, and in general, the Persian version of this
tool is appropriate and acceptable and can be used to ex-
amine the quality of life of people with this disease (21).

In this study, the consent form was completed by the
client or a caregiver who was able to read and write. Ques-
tionnaires were sent via an online link to clients through
social networks.

3.4. Intervention

The content related to selfmanagement education
provided by the Mobile Application was extracted from re-
liable, up-to-date, evidence-based medical, nursing, and
rehabilitation references by the author (rehabilitation
nurse). The accuracy, precision, and validity of this infor-
mation were approved by three faculty members of the
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School of Nursing and Midwifery at the Iran University of
Medical Sciences.

In order to design the Mobile application, with the abil-
ity to install it on a smartphone under the Android oper-
ating system, we consulted with an experienced software
engineer. After checking the compatibility of the content
placement with the proposed graphics and matching the
software standards with the existing content, the initial
software was designed. Parkinson’s disease patients have
vision difficulties, so the ability to enlarge texts and pho-
tos has also been added. The graphic consultant team also
did the logo design. With the approval of the mobile ap-
plication by five professors of the nursing faculty of Iran
University of Medical Sciences, the application was made
available to the people under research.

This mobile application could be installed on a smart-
phone running the Android operating system and could
be used offline. The main features were: educational con-
tent, in Persian, related to (1) familiarity with the disease
and symptoms, treatment methods, follow-up and adher-
ence to treatment recommendations; (general overview of
the disease); (2) pharmacological treatments (name of the
drugs frequently used in this disease, indications, compli-
cation, and advice); (3) selfmanagement in Motor symp-
toms (imbalance, gait disturbance and freezing, bradyki-
nesia, tremor, masked face) including exercise (balance
and corrective exercises for whole body), and safety ad-
vice; (4) self-management in non-motor symptoms (stress
management, living with Parkinson’s disease, relaxation,
cardiovascular problems, blood pressure, sleep and fa-
tigue, mood, memory and cognition); (5) general self-
management (gastrointestinal symptoms, nutrition man-
agement, urinary symptoms, pain, pressure ulcer, speech
therapy and swallowing problems, advice about decora-
tion change and taking notes everyday); (6) talk to fami-
lies and/or caregivers (to prepare and improve conditions,
supporting the family in using the application and accom-
panying the patient in self-management; how to decrease
the burden generally); (7) frequently asked questions, and
contacting the caring nurse (researcher). This mobile ap-
plication called "ParkinSeven," was divided into seven sec-
tions and presented seven recommendations in each part,
providing self-management content to the client at once.

The researcher installed the application and taught
us in person for about 20 minutes. They were asked to
run the application for certainty. The demographic check-
list, clinical stage criteria, and quality of life questionnaire
in Parkinson’s disease (PDQ-39) were sent via online links
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to patients or a caregiver before, one month, and three
months after the start of the intervention (12 weeks inter-
vention). The author would support the subjects with a
weekly phone call and answering online in order to use the
application and check the subjects for keeping up with the
intervention.

3.5. Statistical Analysis

Analysis of variance with repeated measures was used
to compare before, one, and three months later, using SPSS
version 20. The significance level for all analyses was 0.05.

4. Results

This study involved 77 patients aged 61.16 + 12.58 (mini-
mum 18 and maximum 84 years) of which 66.2% were men
(Figure 1). Table 1 shows the frequency distribution of de-
mographic characteristics. We did not anticipate any ef-
fect of demographic information on patients’ quality of
life and did not find any similar study in the studies field in
Iran. The obtained data can be used in future studies, and
the relationship between factors and their impacts can be
investigated in future research.

Table 2 shows characteristics related to the disease in
people with Parkinson’s under research. In Table 3, scores
of quality of life and its dimensions can be seen before, one,
and three months after the intervention. The findings of
this table show a decrease (i.e., improvement) in overall
scores and sub-dimensions of quality of life.

The difference between the three stages in scores of
eight dimensions and quality of life, before, one, and three
months after the intervention, is shown in Table 4. The
findings of this table indicate that in the dimension of
emotional well-being, there was an average difference of
34.84 £ 2.46. This finding means that the greatest change
and improvement has happened in the dimension of emo-
tional well-being.

5. Discussion

Parkinson’s disease is a neurodegenerative disorder
with gradual onset and progression that eventually leads
to disability (22). The goal of Parkinson’s treatment is to
achieve maximum functional independence, safety, well-
being, and, thus, health-related quality of life (23). Self-
management interventions are designed for people with
chronic diseases to help them respond to different aspects
of illness (9).

Table 1. Frequency Distribution of Demographic Characteristics of People with
Parkinson’s Under Study

Characteristics No. (%)
Gender
Female 26(33.8)
Male 51(66.2)
Sum 77(100)
Age
< 49 14 (18.2)
50-59 17(22.1)
60-69 23(29.9)
> 70 23(29.9)
Sum 77(100)
Employment status
Employed 19 (24.7)
Retired 33(42.9)
Pensioner 11(14.3)
Effete 13(16.9)
Covered by NGOs 1(1.3)
Sum 77(100)
Insurance status
Insured 68 (88.3)
Not insured 9 (11.7)
Sum 77(100)
Educational status
Lower than diploma 34(44.2)
Diploma 28(36.4)
Bachelor 13(16.9)
Ahigher degree 2(2.6)
Sum 77(100)
Marital status
Married 57(74.0)
Widow/widower 15(19.5)
Divorced 4(5.2)
Single 1(1.3)
Sum 77(100)
Housing
Ilive alone 12 (15.6)
1live with my spouse 13 (16.9)
I live with my spouse and child/children 44(57.1)
Ilive with my child/children 8(10.4)
Sum 77(100)

A variety of interventions have been designed to sup-
port self-management by persons with Parkinson’s disease
(24), yet this paper is the very first study conducted to in-
vestigate the effectiveness of self-management education
by a rehabilitation nurse based on the mobile application
on the quality of life of people with Parkinson’s disease.
Although many studies have evaluated the effect of a mo-
bile intervention for self-management in Parkinson’s dis-
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Enrollment

Assessed for eligibility

Meeting inclusion criteria:

1. Previous confirmation of disease

2. Beingin stage 1 to 4,

3. Ability to read and write Persian
and use of mobile application (the

patient or a caregiver)

1. Installing application at the research
site, face-to-face training for twenty
minutes about installing and using it, and
getting feedback

2. Making phone calls once a week, and
supporting clients in using the software

A

Completing the checklist of
demographic  characteristics,
questionnaires of the clinical
stage of the disease and quality
of life in Parkinson's disease

Completing questionnaires
of the clinical stage of the
disease and the quality of life
in Parkinson's disease one
month after the start of the

Completing questionnaires
of the clinical stage of the
disease and the quality of
life in Parkinson's disease
three months after the start

before starting the intervention intervention

of the intervention

Figure 1. Consort flowchart of the study

ease (25), to the best of our knowledge, there has not been
an organized academic study addressing the role of Reha-
bilitation Nurses in improving quality of life with a certain
selfmanagement intervention in Iran.

The results of this study showed that the post-
intervention mean score of quality of life was significantly
improved. In other words, this study proved the effec-
tiveness of selfmanagement education based on mobile
applications has a positive effect on the quality of life of
people with Parkinson’s disease, and this finding is consis-
tent with the study of Chen et al. (26). Also, our findings
emphasize that intervention through electronic health is
effective on improving movement disorders in patients
with Parkinson’s disease. This resultis in line with a review
study by the same researcher (27).

Lee et al. assessed the use of mobile apps for self-care
in people with Parkinson’s disease in a review study and
recommended the development of mobile apps focused
on self-care that can enhance symptom management and

Middle East ] Rehabil Health Stud. 2023;10(2):e131057.

health promotion practices, plus evaluate the effects of
mobile apps on symptom improvement and quality of life
in People with Parkinson’s disease (28). These findings are
in line with the present study. Demos for running the ap-
plication are available in Figures 2 - 5.

Nowadays, Health Care Providers, Policymakers, and
clients wish to adopt low-cost comprehensive strategies
that improve quality of life (9, 29). The self-management
intervention implemented in this study was found to sig-
nificantly improve the quality of life and its dimensions in
patients. Observing positive effects in clinical care can be
avaluable approach to assessing the consequences of edu-
cational interventions for clients and healthcare workers
(30). Finally, with the growing use of smartphones with
useful applications, promising self-management strate-
gies are emerging in chronic neurological diseases such as
Parkinson’s disease (13).
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Table 2. Characteristics Related to the Disease in People with Parkinson’s Under Re-
search

Table 3. Quality of Life and Its Dimensions in Patients with Parkinson’s Before, One,
and Three Months After the Intervention *

Characteristics No. (%)
Presence of underlying disease
I'have an underlying disease 32(41.6)
I do not have an underlying disease 45(58.4)
Sum 77(100)
Duration of diagnosis (y)
<4 24 (312)
5-9 18(23.4)
10-14 21(27.3)
>15 14 (18.2)
Sum 77(100)
Min 0.03 (3 mo)
Max 21

Mean + standard deviation 83813+ 5.6693

Clinical stage
1 22(28.6)
2 18(23.4)
3 19 (24.7)
4 18 (23.4)
Sum 77(100)

5.1. Limitations

Naturally, this study was not without its limitations.
First of all, the effect of changing the drug dosage on clin-
ical symptoms; the individuals’ symptoms may improve
relatively due to the dose of the drug or simple changes in
the medication plan, which is suggested to be monitored
in future studies. Adequate cognitive status, plus age limi-
tation, was not part of the inclusion criteria, which can be
intervening variables. It is suggested that future studies
control the range of age in participants and assess cogni-
tive status with specialized tools before starting the study.

Also, the small number of samples and absence of the
control group may affect the generalizability of the results
of this study; future studies with more samples, longer
follow-up duration designing a mobile application that all
operating systems can run, and comparison with the con-
trol group is recommended. Researchers can E-mail the
corresponding author to receive the educational content.

5.2. Conclusions

The present study showed that self-management ed-
ucation based on mobile applications positively affects
the quality of life of people with Parkinson’s disease.
Overall, our study re-emphasized the importance of self-
management education for patients’ quality of life. Ac-
cordingly, it will be profitable to utilize the results of this

Aspects and Mean + SD F P-Value
Stage
Mobility 198.911 < 0.001
1 52.37+ 31.22
2 35.90 £ 26.51
3 27.07 + 23.19
The activity of 183.44 < 0.001
daily living
1 46.64 £ 28.91
2 29.76 + 25.00
3 20.56 + 20.15
Emotional 159.69 < 0.001
well-being
1 65.96  26.16
2 43.72 % 22.54
3 3111+ 20.59
Stigma 125.70 < 0.001
1 57.79 + 30.46
2 40.66 + 25.23
3 30.27+ 21.53
Cognition 131.55 < 0.001
1 49.51+ 25.94
2 35.55+ 12.79
3 26.05+ 18.03
Relationships 153.370 < 0.001
1 47.61% 28.57
2 30.62+ 2231
3 20.45* 17.49
Social support 160.94 < 0.001
1 39.82 + 25.64
2 20.07+ 17.94
3 12.50 * 16.08
Bodily 205.54 < 0.001
discomfort
1 57.89 % 26.45
2 38.26 + 21.30
3 26.86 + 6.81
Quality of life 194.924 < 0.001
1 48.2670 + 20.83
2 34.24+ 18.25
3 24.33+15.51

* In this table, number 1 shows the data obtained from the first stage, and num-
bers 2 and 3 show the averages obtained before, one, and three months after
the start of the intervention, respectively.

beneficial research in educational and medical centers by
clinicians, nursing staff, managers, and rehabilitation per-
sonnel to improve the quality of life of Parkinson’s disease
patients.
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Table 4. The Difference in Scores of Eight Dimensions and Quality of Life in People
with Parkinson’s Under the Study, Before, One, and Three Months After the Interven-
tion?

Aspects Comparison Between Aspects Average
Comparison in

Aspects

16.46 £ 1.32
2529+ 1.64
8.83+ 0.71
16.88 + 1.27
26.08+ 1.75
9.191% 1.00
2224+ 2.07
34.84+ 2.46
12.60+ 1.14
1712+ 1.69
27.51+ 2.22
1039+ 117
13.96 £ 1.21
23.45+ 175
9.49+ 134
16.99 * 1.52
2716+ 1.99
10.17 £ 1.02
19.75+ 1.50
27.32+ 2.03
7.57+1.00
19.62 % 1.55
31.03 1.85
11.40 £ 115
13.99+ 0.82
23.93+ 1.20
9.94+ 0.68

Mobility

The activity of
daily living

Emotional
well-being

Stigma

Cognition

Relationships

Social support

Bodily
discomfort

Quality of life

N N N S Y S RSN R ESY ESN BN Y S ) ey (U IS [ [N (NS IS RN NS IS R
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? In this table, number 1 shows the data obtained from the pre-intervention
phase, and numbers 2 and 3 show the averages obtained in one and three
months after the start of the intervention, respectively. In each row, the aver-
age comparison of the first and second, first and third, and second and third
steps can be seen.
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|{ PARKINSON'S DISEAS: GENERAL VIEW

PHARMACOLOGICAL TREATMENTS

I

SELF-MANAGEMENT IN
NON-MOTOR SYMPTOMS

SELF-MANAGEMENT IN
MOTOR SYMPTOMS

' GENERAL SELF-MANAGEMENT '
‘TALK T0 FAMILIES,

Figure 2. Starting page of the mobile application
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Risk factors for high blood Complications of high blood

pressure pressure
Smoking

ngh'B lood Fat Occurrence of heart diseases
Diabetes

Kidney failure Stroke

K Y . Chronic kidney disease
Obesity, low mobility . . :
Incidence of visual disturbances

Old age

Familial History

Self-management tips for high blood pressure:

1- Learn to monitor blood pressure at home; Get a blood pressure monitor
and measure and record your blood pressure daily.

2- Consult your doctor to treat high blood pressure; Take prescribed
medications daily and on time.

3- Reduce / stop smoking. Limit coffee and tea consumption, especially up
to 30 minutes before blood pressure monitoring.

4 - Limit the consumption of salt; You can use other options such as lemon
and orange juice to flavor the food. Follow a healthy diet.

5 - Keep your weight in the normal range. You can get help from a
nutritionist to do this. Increase your physical activity.

6- In case of visual, renal, or vascular or heart complications, refer to the
relevant specialist as soon as possible.

7. Keep your blood pressure within the normal range. Get help from your
doctor or nurse if you need any information.

Postural hypotension

Postural hypotension, or orthostatic hypotension, occurs when blood
pressure drops momentarily when the position is changed from lying to
sitting, or from sitting to standing. This condition is more common in
Parkinson's disease. When your blood pressure drops, less blood can go to
your limbs and muscles, which can increase your chances of falling.
Symptoms of postural hypotension include dizziness, lightheadedness,
weakness, headache, diplopia and / or blurred vision, and nausea. You may
experience one or more of these symptoms when you change status.

When does this happen? Why does it happen?
This can be related to the
. following:
When you change position . L .
y o P Diabetes, heart disease, hardening
quickly. .
s of the arteries,
In the morning, when blood g -
P Taking some medications such as
pressure is slightly lower. R
. diuretics,
After eating a broad meal, .
Dehydration,

When diseases occur,

Lo Anemia or vitamin B12 deficiency,
When stress and anxiety increase.

alcohol consumption,
Prolonged rest in bed.

Figure 3. An example of the content; self-management in non-motor symptoms: blood pressure
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d A

Shoulder Movement, Up and Down

Raise to side Raise c;ver head Reach across

4

Shoulder Rotation

Shoulder Movement, Side to Side ig i
Shrug § Pull back 6

Roll
forward
& back

Figure 4. An example of corrective movements, motor self-management section

ical Research (webpage of Ethical approval is:
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Insomnia

In general, sleep is essential for maintaining and replenishing your energy. Many patients with
Parkinson's disease experience insomnia. Many people have certain sleep habits, such as sleeping
at a certain time. Sleep habits may be disrupted after illness, which can lead to discomfort and

disruption to other personal plans.

Things that may cause insomnia

Management

Smoking, coffee, tea, cocoa

Reduce or avoid consuming these substances,
especially before bedtime

Eating a heavy meal

Eat little meal, low-fat foods before bed.

Stressful environment, the presence of light
and noise, cold or excessive heat in the
environment

Ask the people who live with you to reduce
these environmental tensions.

Stress and anxiety

During the day, do relaxation techniques.
See your doctor if you have panic attacks.

Muscle stiffness (leads to pain and inability to
roll over during sleep)

Take your medication on time to reduce these
muscle stiffness;

Do exercise and relaxing techniques.

Excessive daytime sleepiness

Daily naps can sometimes cause insomnia at
night; Make an organized plan for your hours
of activity and rest, this will help regulate
your sleep and rest patterns.

Abnormal movements in sleep (such shaking
arms and legs, talking and walking while
sleeping)

These symptoms are not unexpected in your
disease, limb spasms are reduced after taking
medications; But consuming them at night
(before going to bed) causes symptoms of
talking and walking when asleep.

Figure 5. An example of educational content in mobile application, general self-management section, sleep problems
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