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ABSTRACT
Introduction: Multiple sclerosis (MS) is a chronic degenerative autoimmune disease targeting
the central nervous system, causing impairment in both physical and cognitive functioning.
There is currently no cure for MS; its treatment is based on symptom management. One way
for symptom management is to have physical activity which has been shown to reduce the
number, length, and duration of disease relapse and remitting. The opportunities for mobile
health use have increased significantly in recent years, largely due to technological advances
in mobile applications. This study aims to determine the information needed for designing a
mobile application to increase the physical activity of patients with MS.
Materials and Methods: This is a descriptive study that was done in two stages. Participants were
a panel of experts. The data collection tool was a researcher-made questionnaire based on the Likert
scale with confirmed validity and reliability (Cronbach’s alpha=0.79). Items with an agreement
percentage of 50% and more were identified as the required information for the application.
Results: The information requirement were the patient profile (consisted of demographic and
clinical information) and application features including education section, physical activity
library, reminder system, and fatigue assessment.
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Conclusion: The needed information of this program were determined in 2 groups, profile
section and app features; The patient's profile includes demographic and clinical information,
and the system's features section includes the education section, the physical activity library,
the reminder system and the fatigue assessment.
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1. Introduction

M

ultiple sclerosis (MS) is the most common central nervous system disorder
[1], and a chronic disability with significant socioeconomic burden [2, 3].
In this disease, the myelin sheath of the
cells in the central nervous system is
progressively degraded [4]. This disrupts the transmission of nerve impulses and causes some muscles to lose
their ability [5]. MS generally occurs at the age of 2050 years [6]. The prevalence of MS in Iran was previously low, but studies have shown its increase in recent
years [7]; the number of new MS patients was tripled
from 2002 to 2008 in Iran [8]. There are about 70,000
patients with MS in Iran, caused Iran ranked first in the
Middle East [9]. Although MS is one of the most common causes of disability in young people, the cause of
this disease is still unknown. It is thought to be an immune system disorder caused by the combination of genetic susceptibility and environmental factors from birth
to early adulthood [10]. There is no known cure for MS;
the treatment of the disease is mainly done by reducing
progression and controlling symptoms. Symptoms of
MS may include (but are not limited to) muscle weakness, loss of coordination, cognitive impairment, vision
problems, bowel and bladder problems, and other central
nervous system disorders. The MS has different manifestations [11] which can severely affect the patients’
quality of life. Therefore, it is essential that all possible
measures be taken to slow down the progression and
control the symptoms of MS to help improve the quality
of life in the long run.
Disease management techniques primarily include
medication and encouraging patients to change their
lifestyle including physical activity. Physical activity
has been proved to be an effective way to help manage the symptoms of MS [12]. Evidence suggests that
patients with MS do not have enough physical activity
[13, 14], but the advancement of technology has made
it possible to have more physical activity [15]. The use
of mobile devices for health care is known as mobile
health (mHealth) [16]. Opportunities for mHealth have
increased significantly in recent years, largely due to
technological advances in mobile communications. For
example, at the beginning of 2017, more than half of the
world population used smartphones; approximately twothirds of the world population owned mobile phones,
and more than half of web traffic worldwide came
through mobile phones [17]. Considering the chronic nature of MS and the importance of continuous treatment
for this disease, the development of mobile applications

seems to be helpful. Since mHealth tools have the ability
to facilitate the reception of treatments in patients with
chronic diseases [18], this study aims to determine the
information required for designing a mobile application
to increase the physical activity of patients with MS. Results of this study can provide valuable information to
help designers and developers of mHealth for MS.

2. Materials and Methods
This is a descriptive study. In order to extract the necessary data, a search was conducted in databases of
PubMed, Web of Science, Scopus, Embase using the
keywords: Multiple Sclerosis, Physical activity, Information Needs, and Mobile application without considering a time limit. The data extracted by the review of
studies and library resources were used in developing a
researcher-made questionnaire to survey the opinions of
experts. The items were rated on a 5-point Likert scale
from 0 (strongly disagree) to 5 (strongly agree). This
questionnaire was designed in two parts (Patient profile
and application-related information) and had a total of
40 questions with an ability to be answered by providing
descriptions. The face validity of the questionnaire was
confirmed by five experts in health information management and physiotherapy. The reliability was confirmed
by obtaining a Cronbach’s alpha of 0.79.
The research was conducted in the School of Rehabilitation Sciences at Tehran University of Medical Sciences
and Ibn Sina Hospital Rehabilitation Center in Tehran,
Iran. These centers had specialized physiotherapy for
MS patients and a large number of MS patients in Tehran
are admitted. The inclusion criteria for the participants
were availability, work experience in the field of MS,
and willingness to participate in the study. In this regard,
16 physiotherapists were selected to complete the questionnaire from the physiotherapy clinics of mentioned
centers. The study objectives were explained to them,
and they were assured of the confidentiality of their information. Finally, the questionnaires were completed
on the same day. The collected data were described using
descriptive statistics (frequency) in SPSS v. 22 software.
The information with at least 50% necessary elements
according to experts and the research team were finally
selected.

3. Results
The characteristics of physiotherapists participating in the
survey including gender, age, years of work experience,
and educational degree are presented in Table 1. Most of
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Table 1. Demographic characteristics of participants

Characteristics

Gender

Age (y)

Years of work

Educational level

No. (%)
Female

11(69)

Male

5(31)

Total

16(100)

<30

4(25)

31-40

5(31)

41-50

2(12.5)

>50

5(31)

Total

16(100))

<5 years

7(43)

5-10 years

4(25)

11-15 years

1(7)

>15 years

4(25)

Total

16(100)

Bachelor’s degree

5(31)

Master’s degree

4(25)

PhD

7(7)

Total

16(100)

them were female with a mean age of 38 years, a mean
work experience of 10 years, and with a PhD degree.
In the patient profile section, all patient’s information
including name, year of birth, gender, place of birth,
occupation, marital status, income level, covered insurance, living status [at home with family, at home alone,
at home with a caregiver, living in nursing homes],
education, height, weight, duration of MS, type of MS,
symptoms, medications, comorbid diseases, and family
history of MS were questioned, in addition to the information related to the necessary features and abilities
of the application including patient education, exercise
techniques, reminder, and fatigue measurement. The
physiotherapists’ percentage of agreement with these
information are presented in Table 2.
As can be seen from Table 2, in the patient profile
section, all items obtained the required score from the
physiotherapists in terms of importance. In this section,
the average percentage of agreement was 85% for the
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demographic data and 97% for the clinical data. The
overall percentage of agreement for the patient profile
section was 90%. Regarding the application features, all
items also obtained the required score from the physiotherapists in terms of importance. In this section, the
average percentage of agreement for the patient education data was 93.75%; for the exercise techniques data,
93.75%, for the reminder data, 96.25%; and for the fatigue measurement data, 96.8%. The overall percentage of agreement was 95%. Analyzes performed on the
questionnaire to assess the information indicated that
almost all information were selected correctly.

4. Discussion
The first step in designing a mobile application to increase the physical activity of patients with MS is to
identify the needs of users and the required features of
the application. In this regard, this study attempted to
survey the needed information for a mobile application
to increase the physical activity of patients with MS in
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Table 2. Data required for designing a mobile application for MS patients

Items

Patient profile

Demographic data

Sections

Percentage Agreement

First and last name

75

Year of birth

100

Gender

100

Place of birth

87.5

Occupation

100

Marital status (single, divorced, married, widow/widower)

81

Income level (low, medium, high)

81

Clinical data
Patient education
Exercise techniques

Application features

Reminder
Fatigue assessment

Insurance covered

56.25

Living conditions (at home with family, at home alone, at home with a caregiver,
living in nursing homes)

81

Education al level

93.75

Height

81

Weight

100

Duration of MS

100

Type of MS (Unknown, RRMS, SPMS, PPMS, PRMS)

100

Symptoms (fatigue, dizziness, blurred vision, diplopia, tingling in the limbs, movement disorders, difficulty with urination and defecation, imbalance)

100

Used medications

100

Comorbidities

100

Family history of MS (grade 1, grade 2, grade 3)

100

Familiarity with MS

93.75

Familiarity with treatment methods
Familiarity with physical activity (including general and disease-specific instructions)
Access to educational and scientific articles

100

How to evaluate the patient

81

Stretching exercises

93.75

Strengthening exercises

93.75

Balance exercises

100

Aerobic exercises

100

Necessary reminder to take medicine

100

Necessary reminder to do exercises

73.75

Necessary reminder to visit the doctor

73.75

Motivating and relaxation quotes

100

Targeted activities

93.75

Fatigue measurement

100

Display of fatigue level

93.75

100
81

RRMS: Relapsing-Remitting MS; PPMS: Primary-Progressive MS; SPMS: Secondary-Progressive MS; PRMS: Progressive-relapsing MS
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the form of mobile health. Survey results showed that
these information included patient profile [demographic
and clinical data], patient education, exercise techniques,
reminder, and fatigue assessment.
Considering that patient education plays an important
role in the management of chronic diseases that can cause
disability and psychological and social problems, one of
the features that should be used in mobile applications is
the patient education. A study was conducted in Sweden
for developing an educational program to improve the
patients’ abilities. They suggested that patient education
plays an important role in the management of MS [19].
Physical activity is one of the most important needs of
people with MS, which can reduce their fatigue and improve their quality of life. The rehabilitation techniques
used by health care providers in patients with MS are
not enough to meet these patients’ needs. These patients
need information and knowledge about the benefits of
exercise and physical activity, new techniques for workout at home and in treatment centers, and equipment
for performing and maintaining exercises. The use of
mobile phone technologies for health and fulfilling the
potential needs of users has received great attention in
recent years. A study on exploring the needs of people
with MS for mhealth solutions showed that the desired
mhealth features to increase physical activity include:
the ability to track activity, the ability to encourage a person to complete a task or goal, the ability to customize
goals, and the use of games [20].
Another feature that should be considered in mhealth
applications is the reminder system. Drug reminder feature is very important in self-care management, because
cognitive impairment is one of the symptoms of MS that
occurs in some patients depending on the location of
lesions. This symptom may interfere with the patient’s
memory and cause the patient to forget their medication.
As a result, the development of drug reminder application for these patients may be an innovative solution to
their problems [21-23]. In 2015, a study was conducted
in the UK about reminder apps to help people with brain
injuries do their daily chores. In this study, a mobile app
was designed that reminded them of their activities [24].
This study indicated the importance of reminder apps.
Of course, it should be noted that patients and their target audience in this study were people with brain injuries. A medical reminder app can be used by different
individuals including patients, parents, specialists and
caregivers. Reminder apps are used to notify people to
take their pills, meals, walking, exercise, visit the doctor, etc. Data stored in reminder app can help caregivers
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remember things [25]. According to a study by Kendall
et al., the use of reminder apps can help manage daily
activities and future health [26]. Fatigue is one of the
most common debilitating symptoms in people with MS
[27]. Fatigue management is one of the basic needs of
people with MS. Evidence shows that the use of mobile
apps for energy management in patients can significantly
reduce their fatigue and increase their satisfaction [28].
This feature allows the user to access information and
tools that measure the level of fatigue, and use it to adjust their physical activity. One of the limitations of this
study was the physiotherapists’ lack of familiarity with
the potential of mhealth, which was solved by giving explanations to them.

5. Conclusion
Since the specific needs of MS patients regarding physical activity and physiotherapy have not yet fully met, it
can be said that the present tools are not able to meet the
needs of patients with MS. By solving their problems
with exercise and physical activity using mobile applications, exercise can become a routine and attractive task at
home for them. The development of mobile applications
for physical activity of MS patients is recommended to
increase their quality of life and reduce the complications of the disease.
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