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Introduction. As a complementary tool in health, the design of mobile applications to influence care and increase awareness of patients
has grown a lot. The purpose of this study is to design and validate the content model of a mobile-based application for managing
patients with low-back and neck pain. Methods. This descriptive-analytical study was conducted in two main stages to determine the
content model of the application. The first stage consisted of three steps: finding the right exercise, determining the right scale to
assess the pain intensity, and determining the appropriate features of the application. In the second stage, data elements collected
from the previous stage were prepared in the form of a questionnaire that was given to 12 experts in physical therapy and sports
medicine for validation. After collecting the questionnaire, data elements in all parts were analyzed based on the content validity
ratio (CVR) and descriptive statistics indicators. Result. The content of the application was prepared in the three axes of exercises for
low-back and neck pain, assessment of pain intensity, and features of the application. In the axis of sports exercises, 8 exercises for
back pain and 3 exercises for neck pain were included according to the reference books. A Functional Rating Index (FRI) scale with
10 elements was selected in the axis of determining pain intensity. Also, 12 features such as the daily exercise section, using the
animation, and using an audio file to explain how to do exercises were included in the model. Conclusion. According to the gaps
identified in the existing applications, determining the content model of the application that is based on evidence and according to
the opinion of experts is useful in improving the apps. The content model of this study was presented in 3 axes to increase the
patient’s willingness to do exercises, the correct way to perform exercises, conservative treatment, and check the progress of the
treatment. The software developers can use these findings as a basis for designing new apps to manage low-back pain and neck pain.

1. Introduction

In the past, global health priority was on infectious diseases.
But with the growth of population, increase in life expectancy,

and decrease in mortality, noncommunicable diseases such as
musculoskeletal disorders have become common [1, 2]. In this
century, according to estimates, the burden of musculoskeletal
disorders is very high, and among its common diseases,
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osteoarthritis, rheumatoid arthritis, gout, low-back pain, and
neck pain can be mentioned [3, 4]. In 2019, its age-
standardized prevalence was reported as 27.0 per 1000 people
[5]. Also, in 2012, 25.5 million Americans were absent from
work due to neck pain problems, missing an average of 11.4
days of work [6]. Low-back pain is also a common complaint,
especially in industrialized societies, with chronic low-back pain
reported in 54.0 to 90.0 percent of the adult population. It is
considered a public health problem and is the most common
complaint among workers in all fields [7]. These two disorders
are common reasons for visiting medical centers and have a sig-
nificant impact on individuals, communities, healthcare sys-
tems, and businesses [8, 9]. In Iran, these two disorders are
responsible for 11.4% of all years of life with disability [10, 11].

Treatment adherence is very important for the manage-
ment of patients with low-back and neck pain. Despite the
importance of this issue, due to the long course of treatment
and the low self-confidence of patients in doing exercises,
many patients stop continuing treatment and doing exer-
cises [12, 13]. For this reason, the first and most important
step in the management of these two disorders is the
continuation and adherence to the treatment along with
the participation strategy and correct exercise training,
which has been approved in most clinical guidelines [14].
Currently, exercise therapy has been introduced as one of
the most important treatment methods to reduce disability
and improve chronic back and neck pain. It reduces the risk
of dangerous diseases and increases life expectancy [15, 16].

On the other hand, in the management of low-back and
neck pain, measuring the clinical effectiveness and evaluat-
ing the severity of their pain is a necessity. There are many
reliable tools for this, which can be used to determine the
severity of the patient’s pain and the success rate of the treat-
ment plan [17, 18]. Choosing an outcome measure that is
easily scored and provides an objective measure to evaluate
the severity of pain is essential in the process of managing
low-back and neck pain [19, 20].

Rehabilitative treatment approaches benefiting from
e-health have created a tremendous opportunity to improve
patient care and disease management [21]. Electronic health
solutions have contributed to the individual’s participation
in self-care, increased treatment efficiency, and adherence to
treatment methods. The mobile application in the field of
physiotherapy and rehabilitation causes the following: (a)
increasing patients’ access to healthcare and health-related
information, (b) improving the ability of physiotherapists to
diagnose and track neurological and muscular diseases and
expand access to online education, and (c) self-management
in physiotherapy treatment, which these three factors have
facilitated physiotherapy treatment methods [22, 23]. Despite
a large number of applications in the field of low-back and
neck pain management and numerous articles evaluating
them [24–26], the lack of an application with an agreed con-
ceptual and content model is a clear information gap. Also,
most of the applications in the field of physiotherapy for
low-back and neck pain do not use clinical guidelines and
valid references for their content [24–27]. For this reason,
patients and therapists face challenges in choosing the appro-
priate evidence-based application [28].

Preparing the conceptual and content model of applica-
tions from guidelines and reliable sources is in the direction
of evidence-based medical policies as it is one of the most
important steps in the design of any information system. In
various fields of medicine, we are slowly growing evidence-
based development of technologies. For example, Nadri et al.
introduced a mobile app for self-care as a complementary
approach for cutaneous leishmaniasis. This application pro-
vides the best necessary treatment approaches according to
user data and based on evidence-based information [29]. Also,
Ehrler et al., to design a mobile app for bedside nursing care,
invited 11 participants to help them choose the most impor-
tant features to be integrated into the tool with brainstorming
sessions [30].

Considering that the desired goals cannot be achieved
with the existing applications, this study tries to meet this
need with evidence-based content and validation of this con-
tent. Therefore, the present study is aimed at developing a
conceptual and content model of a mobile-based application
for the management of people with low-back and neck pain.

2. Materials and Methods

This is a descriptive-analytical study, which was conducted
in 2022 as a combination of quantitative and qualitative
methods. The study was conducted in two separate stages,
which include (1) determining the content and required fea-
tures and (2) validating the initial content model. Figure 1
shows the details of the stages.

2.1. First Stage: Determining the Content and Required
Features. During the brainstorming sessions, the research
team considered three separate steps for this stage.

(1) Determining the content of low-back and neck
exercises

(2) Determining the appropriate tool to assess the pain
intensity of patients

(3) Determining the required features of the application

In the following, the research method is explained in
detail in each of these parts.

Due to the need to use standard and reliable sources
whose validity has been confirmed, the research team
decided to use reference books to determine low-back and
neck exercises and educational materials.

The second part was related to determining the appro-
priate tool to assess the severity of patients with low-back
and neck pain. Using these tools, patients can assess the
severity of their pain and current condition. To find the best
tool to use in the application, we tried to extract all the tools
available in the assessment of pain intensity using a system-
atic review. A systematic search was performed using the
PRISMA guidelines to retrieve all available studies. Scopus,
PubMed, Web of Science, and ScienceDirect were searched
along with Google Scholar search engines to extract the valid
tools available. The search was performed with the keywords
“endpoint”, “physical therapy”, “Neck Pain”, “Low Back
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Pain”, “Pain Management”, “pain intensity”, and “effect
measure”. The inclusion criteria included studies on back
or neck pain instruments in English without time limits,
and the exclusion criteria included general pain manage-
ment scales. In the end, the features of these tools were com-
pared to choose the best scale for use in the content model.

In the third step from the first stage, to determine the
required features of the low-back and neck pain application,
the research team used the reviewing of existing applica-
tions. With this aim, the common features between the apps
and those defects were identified. This makes it possible to
design a new app by understanding the existing conditions
and deficiencies. To identify these features, the Google Play
Store was searched based on the keywords “low back pain”,
“low back pain”, “lumbago”, “neckache”, and “neck pains”.
The applications were reviewed according to the inclusion
and exclusion criteria, and eligible cases were included in
the study. The inclusion criteria included availability to the
public, and no need for an accessory device to perform inter-
ventions, updated in 2019 to 2021, providing an exercise
solution to encourage the patient to perform daily activities.
Exclusion criteria also include providing anatomical, pre-
ventive, and diagnostic information without exercise,
personalized applications for a specific condition such as
pregnant women and people with sciatica pain and back or
neck pain due to cancer, apps containing software errors,
and apps that provide yoga and relaxation therapy solutions.
Eligible apps were installed on mobile phones and evaluated
by two members of the research team with the Mobile Appli-
cation Rating Scale (MARS) questionnaire, and the results
were recorded in MS Excel 2019. The results of this section
are presented in detail in a separate article and are currently
under review in the Journal of Healthcare Engineering.

2.2. Second Stage: Validation of the Basic Content Model.
After the first stage, a list of the basic content of the app was
extracted in all three sections. This was considered a basic con-
tent model for the application. To validate and get expert opin-
ions, this model was converted into a questionnaire. The
questionnaire included three parts: (1) demographic informa-
tion of experts, (2) the basic content model of the app, and
(3) open questions about the content model. The second part
included 40 data elements with three axes of low-back and neck
exercises (11 elements), pain intensity assessment tool (10 ele-
ments), and required characteristics of the app (19 elements).
Each question in the questionnaire has five options based on
a 5-point Likert scale: “completely agree=5,” “agree=4,” “I
have no opinion=3,” “disagree=2,” and “completely dis-
agree=1.” To determine validity and reliability, it was given
to 10 people specializing in physiotherapy and medical infor-
matics. After collecting the questionnaires and analyzing the
results, content validity and reliability were obtained as content
validity ratio CVR = 0 62 and Cronbach’s alpha (α = 0 66).
Content validity assesses whether an instrument covers all rel-
evant aspects of the topic that it is intended to measure. To
obtain CVR, experts are asked to determine whether an item
is necessary to implement a construct in a set of items or not.
A higher score indicates greater panel members’ agreement
on the necessity of an item in the instrument. Cronbach’s alpha
is also a method to evaluate reliability by comparing the
amount of common variance or covariance among the items
that make up an instrument with the amount of overall vari-
ance. After determining the validity and reliability, the
questionnaire was made available to 15 physiotherapists in
medical science universities in Iran and sports medicine spe-
cialists in the Sports Medicine Research Center of Tehran Uni-
versity of Medical Sciences by convenience sampling method.

1) To determine the
content and required

features of the app

Stages
Determining the content of neck and

back exercises 

Determining the appropriate tool to
assess the pain severity of patients 

Determine the required features of the
application 

Content validation of neck and back
exercises 

Validation of a suitable tool for
assessing the pain severity of patients 

Validate the required features of the
application 

App stores

Systematic review

Reference books

Questionnaire

2) Validation of the
primary content model
using a questionnaire

Methods
Outcome

Figure 1: Executive stages and details of study implementation.
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The criteria for entering this study were based on user respon-
siveness, expertise, familiarity with research, and interest in
cooperation. 12 specialists (11 physiotherapists and 1 sports
medicine specialist) collaborated with the research team. After
collecting the questionnaires, SPSS software version 26 was
used for data analysis. Data elements in all axes were analyzed
based on descriptive statistics indicators such as minimum and
maximum score, mean, percentage of content validity ratio,
and the degree of interrater reliability.

3. Result

3.1. Determining the Content and Required Features of the
Application. The results of this stage are shown in three sep-
arate parts.

3.1.1. First Step: Determining the Content Model of Back and
Neck Exercises. The content of exercises and how to display
themwere considered by the research team and reference books.
Themain part of the content was determined based on the book
Low Back and Neck Pain: Causes and Conservative Treatment
authored by Paul Williams [31]. This book is a resource used to
teach themanagement of low-back andneckpain for undergrad-
uate students of physiotherapy in the Faculty of Rehabilitation at
Tehran University of Medical Sciences. In this book, essential
exercises for prevention and conservative treatment are pre-
sented.Table 1 shows the sports exercises selected by the research
team from this book along with the description of each exercise.

3.1.2. Second Part: Determining the Appropriate Tool to
Assess the Pain Intensity. Pain intensity assessment tools

Table 1: Content of low-back and neck pain exercises.

Num Exercise picture Description Num Exercise picture Description

Low-back pain exercises

1
Strengthen the less-used

abdominal muscles
2

Simultaneous stretching of muscles and nerves
and painless walking and strong and short

stretching of the low-back muscles and improving
the range of motion towards the front of the waist

3
Strong contraction of the

abdominal muscles
4

Stretch on the bar and increase the forward range
of motion of the pelvis. Reduce the deflection of

the front of the pelvic plate

5
Strengthen the weak serine

muscles (a group of three muscles
that make up the buttocks)

6

Strengthen the muscles of the legs with special
emphasis on the muscles of the front of the thighs
(quadriceps muscles) and strengthen the muscles

(buttocks) of the serine

7
Strong and short low-back muscle
stretch and improve the forward
range of motion of the waist

8
Strengthen leg muscles with special emphasis on
front thigh muscles (quadriceps muscles) and

strengthen serine muscles

Neck pain exercises

1 Strengthen the neck muscles

2 Strengthen the neck muscles

3 Strengthen the neck muscles
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were extracted using a systematic review of relevant studies.
After extracting the studies, first, all duplicate and unrelated
articles were removed from the study and only articles that
met the inclusion criteria were left. In summary, the obtained
results included 40 articles, and 12 pain intensity assessment
tools were extracted from these articles. The PRISMA flow
diagram shows the study review process (Figure 2).

After identifying the pain intensity assessment tools, the
information on each of them was extracted and compared.
Table 2 provides comprehensive information on each of
these tools.

3.1.3. The Third Part: Determining the Required Features of
the Application. After examining the apps available in
Google Play, 234 neck pain and 246 back pain apps were
identified in the initial phase. Of these, 14 apps (8 back pain
and 6 neck pain apps) were included in the study based on
the inclusion and exclusion criteria. To identify the required
features of the application, the content and features of each
of the included apps were reviewed. Also, to evaluate more
accurately and measure their quality, the evaluation of these
programs was done with the MARS questionnaire. Then, the
strengths and weaknesses of the apps available in Google
Play were extracted. Finally, a series of features were
obtained as required features of neck pain and back pain
application. The results of this section are shown in Table 3.

In Table 3, criteria 1 to 3 of the MARS questionnaire
examine the presence or absence of desired features in the
apps, and criteria 4 to 6 evaluate the quality of the apps.
The scores of criteria 4-6 are also obtained from the average

scores of two reviewers. The results of the Google Play app
reviews showed that there were some essential information
elements in some apps, but none of them were evidence-
based. However, the “Low back pain relief exercises at
home” application with a score of 3.79 scored a higher aver-
age score among other applications in terms of compliance
with the MARS criteria. Among the neck pain apps, the
highest score of 3.58 was related to the Neck & Shoulder
Workout (30 days Workout Plan) app. In this app, for 30
days of the month, exclusive sports are designed with anima-
tion. However, it should improve aspects such as evidence-
based and information quality to increase its impact on users
and ensure greater security and privacy.

3.2. Findings Related to the Validation of the Content Model.
The basic content collected in the first stage was provided to
the experts in the form of a questionnaire for validation.
Table 4 shows the demographic information of the partici-
pants at this step. In this survey, most participants were
women (66.67 percent), the highest frequency related to
the academic rank of assistant professor (41.67 percent),
and most participants were from the Tehran University of
Medical Sciences (50 percent).

The survey results are shown in Table 5 which is the final
content model created in this study. Out of 40 data elements
proposed in the questionnaire, 33 elements are considered
essential by experts (Table 5). All data elements based on
exercises and pain intensity assessment scale (CVR > 0 62)
remain in the study. Instead, in the axis of the app’s features,
out of 19 data elements, 7 elements including electronic

Studies identified through databases
(n = 40)

Scopus, WOS, PubMed, Science
direct, Google scholar

Duplication excluded
(n = 5)

Record excluded
(n = 14)

General pain scale (n = 3)
Other reasons (n = 11)

Excluded after screening titles
and abstract (n = 35)

Full-review for eligibility (n = 21)

Studies included (n = 12)

In
clu

de
d

El
ig

ib
ili

ty
Sc

re
en

in
g

Id
en

tifi
ca

tio
n

FullText review
excluded (n = 9)

General pain scale (n = 2)
Other reasons (n = 7)

Figure 2: PRISMA flow diagram.
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communication, medication reminder, mental activity tool,
physical activity planning, motivational notes, recording
the time of three meals, and finding the nearest care centers
were excluded, and 12 elements remained.

Also, the axis of the FRI pain intensity assessment scale
attracted favorable opinions with an average score of 100%
(CVR = 1). This axis has the highest score among the three
axes. The FRI was developed by Feise and Menke in 2001,
and its validity and reliability have been confirmed in several
languages. It is a 5-point Likert scale from 0 (no pain) to 4
(worst possible pain) [43, 44]. The Persian version of this
scale was translated by Dr. Ansari et al., in 2012, which has
sufficient validity and reliability [42]. The reason for choos-
ing the FRI scale among all pain intensity assessment scales
was that the research team chose this scale because of its ease
and the need for less time to complete, as well as the exis-
tence of various versions in different languages, especially
the Persian version.

4. Discussion

According to the findings, the minimum necessary data ele-
ments for the content model of the low-back and neck pain
management app are 33 elements, which are determined in
the 3 axes of exercises, pain intensity assessment scale, and
app features. The results showed that the data elements of
the content model, except for some features of the applica-
tion, were agreed upon by the majority of experts.

4.1. Data Elements of Content Model Based on Exercises. The
data elements of this axis include 8 exercises for back pain
and 3 for neck pain, which are best used as animations in
the app. Text instructions, audio, and video files are also rec-
ommended for each of the exercises for more clarity on how
to do them correctly in the content model. Physiotherapy is

usually part of the treatment provided by physical therapists
to back pain or neck pain patients. In the current study, 8
exercises for the back and 3 exercises for the neck were
determined.

Dutch clinical guidelines consider patient education and
exercise therapy as the main contributions of physiotherapists
in the treatment of back pain patients [45]. It also showed that
physiotherapy compared to other approaches (such as hot
packs, massage, stretching, mobilization, short-wave applica-
tion, ultrasound, stretching exercises, manual therapy exer-
cises, and electrotherapy) becomes more effective [45]. The
clinical guidelines of the American Medical Association and
the American Pain Society for the noninvasive treatment of
acute, subacute, and chronic low-back pain have recom-
mended physiotherapy according to the patient’s condi-
tion [46].

In the clinical guidelines for neck pain of the American
Physical Therapy Association, exercise and patient educa-
tion are recommended [47]. The recommendations of the
guidelines confirm the findings of the current study on phys-
iotherapy data [44, 47]. Also, various studies have investi-
gated the effectiveness of various web-based systems for
performing physiotherapy exercise programs at home and
the use of apps to train patients, which have had positive
results [48, 49].

In this study, the data elements of exercises are included
in the content model in the form of animation to perform
correct movements. The experts participating in the valida-
tion considered the animated exercises to be effective. They
also suggested the use of more exercises in a personalized
way for each patient.

4.2. Data Elements of Pain Intensity Assessment Scale. The
data elements of this axis were selected based on the FRI
scale. It is useful for evaluating pain intensity and can report

Table 4: Demographic distribution of participation.

Demographic characteristics Frequency Percentage

Gender

Male 4 33/33

Female 8 66/67

Sum 12 100

Organizational affiliation

Tehran University of Medical Sciences 6 50

Shahid Beheshti University of Medical Sciences 2 16.6

Rasht University of Medical Sciences 1 8.3

Hamedan University of Medical Sciences 1 8.3

Iran University of Medical Sciences 1 8.3

Sports and Exercise Medicine Research Center 1 8.3

Sum 12 100

Academic rank

Assistant professor 5 41/6

Associate professor 2 16/6

Professor 2 16/6

Physiotherapy specialist 1 8/3

Fellowship 1 8/3

Sports medicine specialist 1 8/3

Sum 12 100
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a patient’s condition [43, 44]. Currently, pain intensity mea-
sures are widely used as valuable tools for researchers, phy-
sicians, patients, and payers. In the study of Foroutani
et al., the responsiveness of the Persian version of the Func-
tional Rating Index in patients with chronic nonspecific neck
pain was investigated. This study showed that this scale has a
good response and has practical importance for use in the
clinic and research [50].

The importance of self-assessment of the health status of
the patient or the use of patient-reported outcome measures

(PROMs) and reporting provides a valid and reliable
justification for the treatment of the patient. The results
of measures are also used to analyze the quality of care.
Also, with the increasing patients’ participation in the care,
the use of measures based on the patient’s perspective has
become increasingly complementary to clinical methods.
The results of the use of PROMs in various studies have
shown that these tools are essential to demonstrate the
value and success of physiotherapy and are an essential
tool [17, 18].

Table 5: The final content model created in this study by 33 data elements.

Axis name Number Main data elements Mean∗ CVR∗∗

Exercise-based book

1 Low-back pain exercise 1 4/83 0/83

2 Low-back pain exercise 2 4/83 0/83

3 Low-back pain exercise 3 4/83 0/67

4 Low-back pain exercise 4 4/92 0/67

5 Low-back pain exercise 5 4/92 0/67

6 Low-back pain exercise 6 4/92 0/67

7 Low-back pain exercise 7 4/92 0/67

8 Low-back pain exercise 8 4/92 0/67

9 Neck pain exercise 1 4/92 0/67

10 Neck pain exercise 2 4/92 0/67

11 Neck pain exercise 3 4/92 0/67

Total 4/89 0/79

Pain intensity rating based on FRI

1 Pain intensity 5 1

2 Sleeping 5 1

3 Personal care (washing, dressing, etc.) 5 1

4 Travel (driving, etc.) 5 1

5 Work 5 1

6 Recreation 5 1

7 Frequency of pain 5 1

8 Lifting 5 1

9 Walking 5 1

10 Standing 5 1

Total 5 1

Application capability-based app
review

1
The daily exercise section and the exercises prescribed by the

physiotherapist
5 1

2 Use animation to show exercises 5 1

3 Using an audio file to explain how to do exercises 5 1

4 Playing background music while doing exercises 4/83 0/66

5 Display the number of exercises performed in the application 4/75 0/83

6 Increase or decrease the number of exercises 4/83 0/66

7 Training for back pain and neck pain 5 1

8 Using text, audio, and video for daily activities 5 1

9 Pain intensity assessment with FRI scale 5 1

10 Report section (number of exercises performed and FRI score) 4/92 0/83

11 The ability to send warnings and reminders along with notes 5 1

12 Access to the application with username and password 5 1

Total 4/94 0/92
∗Mean: average responses of people regarding the necessity of the item (number between 1 and 5). ∗∗CVR: the number of experts who declared the item
important or very important (scores 4 and 5) divided by the total number of experts.
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4.3. Data Elements of Application Features. The elements of
this axis were collected by comparing the evaluation results
of Google Play apps and were validated by experts. Based
on the identification of gaps and strengths, a set of primary
data elements was extracted, and finally, the validation
results showed that out of 19 elements, only 12 elements
with a CVR greater than 0.62 were recognized as essential.
The importance of using animation in physiotherapy in a
study by Zernicke et al. showed that the use of exercise pro-
grams using game consoles for patients with rheumatoid
arthritis had similar effects compared to standard exercises
at home, so such a program can be an alternative support
option for patients with rheumatism [51].

Chiensriwimol et al. investigated the effectiveness of an
exercise simulator for the treatment of a frozen shoulder in
a mobile application. The study showed that the use of ani-
mation to simulate arm movements in different types of
exercises using biofeedback data is effective for the treatment
process and physiotherapy because they can remotely mon-
itor and manage the patient’s rehabilitation process [52]. In
Chandra et al.’s study, health technology was used to reduce
the difficulties of performing physiotherapy at home and
reduce recovery periods. They used a muscle activity sensor
connected to a mobile phone to increase the adaptation of
sports movements. They argued that health technologies
have many capabilities to offer their users, but they should
be designed to match the lifestyle and real needs of
patients [53].

On the other hand, the importance of patient education
as an independent intervention or together with other inter-
ventions for people with musculoskeletal pain has been
emphasized in several studies. The study of Goff et al. inves-
tigated the effect of training patients with knee arthritis in
improving pain and function. The results showed that
patient education is not an independent treatment and
should be combined with physiotherapy to be more effective
in statistics and clinical performance than education alone
[54]. The results of Ramos-Remus et al.’s study on the edu-
cation of rheumatic patients showed that patient education
is one of the ways to achieve quality improvement in this
disease. It is also emphasized that education is not only a
program, but it is a strategy [55]. The results of the current
study also emphasize the importance of using educational
videos for conservative and preventive treatment and anima-
tions for correct exercises. This is consistent with the results
presented in similar articles and promotes education as a
special strategy alongside physiotherapy.

The importance of using reminders to prevent patients
from losing motivation to exercise has been investigated in
several studies. Jangi et al. conducted a systematic review
titled the effect of reminders in physiotherapy, and the
results showed that 35% of the studies reported positive
effects of reminders [56]. They also concluded that the use
of reminders is a useful strategy to improve patients’ adher-
ence to exercise programs [56]. This study was consistent
with current research and showed that the development of
technology and communication offers new ways to increase
patient motivation. In the data elements of this content
model, there is the use of warning and note setting to per-

form exercises, which was approved by experts with 100%
votes as an essential element.

The importance of privacy and security of health data is
considered sensitive by nature and according to the law, and
therefore, it is very important to protect them. As the new
capabilities of mobile phones are enhanced and allow mil-
lions of applications to take advantage of vast amounts of
data, the importance of protecting health data becomes even
more important [57]. Papageorgiou et al. analyzed the secu-
rity and privacy of health applications, which showed that
most applications do not take into account well-known
privacy practices and guidelines, which puts the security of
health users’ data at risk [57]. Also, in another study con-
ducted by Martínez-Pérez et al. to evaluate the privacy of
health applications, it was shown that special protection of
users’ personal health information is important. However,
the appropriate methods for doing this are not considered
by app designers, and insecure applications are published
[58]. In this study, to preserve the privacy of patients in
the content model, authentication and other security aspects
such as access control have been used, which received 100%
of experts’ favorable opinions.

Using health information technology and mobile appli-
cations to complete the rehabilitation of low-back and neck
pain, which includes physiotherapy, home exercise, and
patient education, is effective [59]. Due to the lack of moni-
toring of low-back pain and neck pain applications, the cur-
rent study is the first essential step to determine an evidence-
based content model with 33 data elements to increase the
motivation and adherence of patients to perform correct
exercises. Treatment is by mobile health application. Among
the advantages of this study are the use of reliable sources to
extract the content of the application, the use of special fea-
tures of the applications, attention to the gaps to solve them,
and the validation of the content model by experts.

5. Limitations

The main limitation of this research is the number of exer-
cises, which should be increased based on acute, subacute,
and chronic low-back pain and also based on types of neck
pain. Also, exercises should be implemented for each patient
in a personalized way. Another limitation was the use of
guidelines and articles in English and Persian and not using
other languages.

6. Conclusions

According to the findings, a content model was presented in
3 axes. The purpose of all the different axes is to increase the
patient’s willingness to do exercises and the correct way to
perform exercises and conservative treatment and check
the progress of the treatment. It is possible to improve the
course of treatment by providing the possibility of home care
performing exercises in a principled manner and making the
patient adhere to the continuation of the treatment. It is also
possible to improve their communication with the providers
through the reports sent by the patient and enable the anal-
ysis of the effectiveness of exercises. These goals are possible
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through approved animated exercises along with instruc-
tions on how to perform them, standard pain intensity
assessment, and the use of mobile application features. Also,
considering the identified gaps in Google Play applications,
determining the content model of the application that is
based on evidence and validated by experts is useful in
improving apps in this field. Developers can use these find-
ings as a basis for designing new applications to manage
lower back pain and neck pain.
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