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Abstract

Background: The successful rehabilitation of musculoskeletal pain requires more than medical input alone. Conservative
treatment, including physiotherapy and exercise therapy, can be an effective way of decreasing pain associated with muscul oskel etal
pain. However, face-to-face appointments are currently not feasible. New mobile technol ogies, such as maobile health technol ogies
in the form of an app for smartphones, can be a solution to this problem. In many cases, these apps are not backed by scientific
literature. Therefore, it isimportant that they are reviewed and quality assessed.

Objective: The aim is to evauate and measure the quality of apps related to shoulder pain by using the Mobile App Rating
Scale.

Methods: Thisstudy included 25 free and paid apps—8 from the Apple Store and 17 from the Google Play Store. A total of 5
reviewers were involved in the evaluation process. A descriptive analysis of the Mobile App Rating Scale results provided a
general overview of the quality of the apps.

Results. Overall, app quality was generaly low, with an average star rating of 1.97 out of 5. The best scores were in the
“Functionality” and “Aesthetics’ sections, and apps were scored poorer in the “Engagement” and “Information” sections. The
apps were also rated poorly in the “ Subjective Quality” section.

Conclusions: In general, the apps were well built technically and were aesthetically pleasing. However, the apps failed to
provide quality information to users, which resulted in a lack of engagement. Most of the apps were not backed by scientific
literature (24/25, 96%), and those that contained scientific references were vastly out-of-date. Future apps would need to address
these concerns while taking simple measures to ensure quality control.

(JMIR Form Res 2022;6(5):e34339) doi: 10.2196/34339
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: among varying populations[2]. Asthe shoulder helpsto stabilize
Introduction the upper arm for many activities, ongoing shoulder pain can

Shoulder pain is one of the most common musculoskeletal  N@ve @ significant negative effect on daily activities, such as
complaints [1], with prevalence rates ranging from 1% to 67%  9€iting dressed, and can potentially result in poor psychological
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factors, such as anxiety around pain [3]. These altered beliefs
around pain can lead to poorer treatment outcomesin the long
term, increasing the risk of shoulder pain becoming chronic[4].
Surgica input (eg, decompression surgery) and the use of
nonsteroidal anti-inflammatory drugs were previously seen as
the gold standard of shoulder pain management [5]. However,
there is evidence suggesting that the use of conservative
treatments, such as exercise therapy and musculoskeletal
physiotherapy, can be as effective as surgery and has fewer
associated risks, such as the risk of infection [6]. These
conservative interventions can include measures such as exercise
therapy and physiotherapy techniques, including electrotherapy
(eg, ultrasound), and manual therapies such as spina and
peripheral joint mobilizations, soft tissue release, muscle energy
techniques, and taping [ 7]. However, abtaining sufficient levels
of support via face-to-face appointments is not feasible due to
alack of time, demand constraints, and the recent COVID-19
global pandemic [8]. Therefore, the importance of prescribing
exercise therapy for shoulder pain has increased to provide
better outcomes for patients [9]. However, the evidence for the
benefits of exercise for shoulder pain is still inconclusive [10].
To achieve the best long-term outcomes, it is important to
encourage self-management, as this is an important predictor
of successful rehabilitation [11].

Technol ogy-based interventions for pain management, such as
mobile health interventions, are an effective way of providing
such self-management skills and education to both patients and
health care providers [12,13]. This branch of health care is
becoming increasingly popular due to the high availability of
smartphone devices [14]. Mobile health has hel ped to increase
the accessibility and affordability of health carefor thoseliving
in rural locations or on low incomes [15]. This is especially
important due to the previously mentioned COVID-19
pandemic, as many patients still require ongoing treatment
despite the lack of face-to-face appointment availability [16].
Clear guidelines are given to app devel opersvia The Devel oper
Program Policies, aongside the Developer Distribution
Agreement [17], to ensure the inclusion of appropriate content
and the fair use of users' data. However, the poor enforcement
of these guidelines|eadsto the market saturation of poor-quality
apps with no scientific backing [18]. As a result, despite the
availability of thousands of commercially available appsrelated
to pain management, there is no published guidance for health
care professionals on how to identify a user-friendly,
evidence-based app for patients[19].

The aim of thiswork is to provide an overview of apps related
to shoulder pain that have been reviewed by using the Mobile
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App Rating Scale (MARS) [20]. The focus of this study is to
provide new information on the quality of the content and
aesthetics of currently available apps related to shoulder pain
and to identify the most engaging and appesaling aspects of these
apps. Our findings will help guide the development of future
bespoke and motivating rehabilitation apps.

Methods

This study included shoulder pain—related apps (free and paid
apps) that are available on the official stores for Apple (App
Store) and Android (Google Play Store). These are the two
major app stores that are currently available, accounting for a
large sample of the top grossing apps [21]. The search was
carried out in English.

The disease of interest was defined by using the following
generic term: shoulder pain. The appsthat focused on shoulder
pain specifically were included in this study. Those that were
related to another condition or had technical issues were
excluded.

A total of 5reviewers evaluated these apps by usingthe MARS.
Thesefivereviewers (JIMRA, DPK, CEH, CN, EM) were chosen
to avoid the potential subjectivity of a single reviewer. Two of
these reviewers (CN and EM) had no previous medical
background. As such, they were able to provide a layperson’s
perspective on the information being provided in the apps. All
appswere reviewed by each author during aconsensus meeting
to limit theintroduction of heterogeneity in the decision-making
process. This also alowed each app to be reviewed 5 times
before a final decision was reached. The web-based platform
Microsoft Forms was used to help complete the MARS. The
MARS consists of 23 items, and each item is grouped into
different sections related to apps—"Engagement,”
“Functionality,” “Aesthetics” “Information Quality,” and
“Subjective Quality.” The MARS also containsaninitial section
for collecting general information on apps. There are 6 fina
items that can be adapted to specifically include information
related to the topic of interest. Each item is scored from 1
(inadequate) to 5 (excellent). A final “Subjective Quality”
section allows reviewers to give their persona opinions and
recommendations for each app. This is used to give a
measurement of overall app quality [22].

A descriptive analysis of the MARS scores was performed to
provide an overview of the general quality of the available apps.
Information for comparing the quality of content in free apps
to that in paid apps was provided in the MARS. The layout of
the MARS can be seen in Textbox 1.
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Textbox 1. Mobile App Rating Scale structure.

Agnew et a

Sections and definitions
«  Section A: Engagement

«  Section B: Functionality

e  Section C: Aesthetics

e  Section D: Information

«  Contains high-quality information from a credible source

«  Section E: App subjective quality
o Persond interest in the app

«  Section F: App specific

the target health behavior

« Appisfun, interesting, customizable, and interactive and is targeted to audience

- Appfunctioning, app is easy to learn, navigation, flow logic, and gestural design

«  Graphic design, visual appeal, color scheme, and style consistency

«  Perceived impact of the app on the knowledge, attitudes, and intentions to change of the users, aswell asthe likelihood of actual changein

Results

Overview of Apps

Initially, 27 apps were chosen to be included in the fina
analysis. Inthetime between theinitial search and the evaluation
of the apps viathe MARS, 2 apps were no longer available for
access on the Google Play Store and were excluded from the
final analysis. A total of 25 apps were included in the fina
analysis (8 from the App Store and 17 from the Google Play
Store).

An overview of the main characteristics of each app included
in this study is shown in Table 1. A star rating scale ranging
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from 1 to 5 was used, and the consensus among the reviewers
resulted in an average star rating of 1.97, with no preferences
for paid or free apps. The affiliations of most of the apps were
commercia (22/25, 88%), except for one that was endorsed by
alegitimate health care professional (Frozen Shoulder Protocols
by Dr.Isaac’s Holistic Wellness). The apps mainly focused on
physical exercises, with some providing further information
related to shoulder pain conditions. Overal, there was no
difference in app quality between the App Store and Google
Play Store, suggesting that there were no preferences for one
platform among the app developers. The results of the MARS
can be seen in the following descriptive analysis sections.
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Table 1. Mobile app characteristics.

Agnew et a

App name Platform Developer Price?
Clinica Pattern Recognition: Shoulder Pain Android PhysioU £16.99
Frozen Shoulder Exercises Android abayapps £0
Frozen Shoulder Exercises Android FeedTheGraph £0
Frozen Shoulder Protocols Android Dr.Isaac’s Holistic Wellness £0
Healure: Physiotherapy Exercise Plans Android Healure Technology £0
Home Remedies for Shoulder Pain Android Ocean Digital Store £0
Home Remedies for Shoulder Pain Android mikeg3590 £0
Neck & Shoulder Pain relief exercises, stretches Android OHealthApps Studio £0
Neck Pain Exercises Android Mistertree Apps £0
Neck, Shoulder Pain Relief Android HindiTreading Apps £0
Rid of Shoulder Pain Remedies Android StatesApps £0
Shoulder Pain Android Ciro Store £0
Shoulder Pain Exercises Android adminapps £0
Shoulder Pain Exercises Android tbeapps £0
Shoulder Rehabilitation Exercises Android Sharudin £0
Shoulder, Neck Pain Relief: Stretching Exercises Android Fitness Lab £0
Shoulder Therapeutic Exercises Android Rixer £0
Exercise Shoulder Pain Apple Medical £0
MoovBuddy: Back, Neck & Posture Apple Digitallence £0
NHS 24 MSK Help Apple NHS 24 £0
Shoulder Exercises for Seniors Apple Fitness for Seniors £0
Physioin aBox Apple Medical £0
Exercises for Shoulder Pain Apple Stefan Roobol £1.99
Recognise Shoulder Apple Medical £5.99
Healthy Shoulder 101 Apple Xin Tan £2.99

3A currency exchange rate of £1=US $1.23 is applicable.

Engagement

Overall, the reviewers concluded that most apps lacked alot of
engaging features (21/25, 83%; Figure 1, Multimedia
Appendices 1-4). In terms of the apps being fun to use, 22%
(14/65) of appsweredull to useand not fun at all. Further, 34%
(22/65) of the apps were boring and only dlightly better, while
29% (19/65) were rated as being okay at best. With regard to
the interest in the apps’ information presentation, 26% (17/65)
of the appswererated asnot at al interesting, and 32% (21/65)
were rated as mostly uninteresting. Additionally, 26% (17/65)
were rated as okay.

With regard to the customization of the apps, alarge majority
of the apps (40/65, 62%) had no customization features; 15%
(10/65) had very littlefeatures; and 17% (11/65) had very basic
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features, including a basic option for setting a list of exercises
without a reminder option. Closely related to this is that 58%
(38/65) of the apps were reported as having no interactivity
features, 25% (16/65) had very few interactivity features, and
14% (9/65) had basic interactivity features, such as a calendar
feature.

The final aspect of determining if an app was engaging wasiits
appropriateness for its target audience. The majority of apps
(34/65, 52%) were deemed to be acceptable but were not specific
enough that they may be difficult for a layperson to engage
with, and 22% (14/65) were reported as being acceptable enough
that someone may be able to continue using the app without
assistance. Further, 6% (4/65) were rated as not being
appropriate at all, and 9% (6/65) were deemed to be perfectly
suited to its intended audience.
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Figurel. App entertainment.

2/65, 3%
8/65, 12%

19/65, 29%

= Dull = Mostly boring = OK

Functionality

Thereviewers rated the same apps much higher in this section,
as they were generaly well built and easy to use (Figure 2,
Multimedia Appendices 5-7). Overal, the performance of the
appswas rated very highly, with 29% (19/65) of the apps having
perfect performance and 43% (28/65) being rated as very good,

Figure2. App performance.

2/65, 3%

19/65, 29%
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14/65, 22%

22/65, 34%

Moderately fun = Highly entertaining

with only minor issues such as slow loading speeds. Most of
the apps were rated as being very easy to use with minimal
guidance (27/65, 42%). Additionally, 26% (17/65) of the apps
were rated perfectly in this section, as they could be used
immediately with no effort, while 25% (16/65) required some
time and effort.

5/65, 8%

11/65, 17%

28/65, 43%

= App isbroken

= Some functions work

App works overall -some technical issues

Mostly functional with negligible problems

= Perfect responses

Closely linked with an app’s ease of use is the navigation
through each section of an app; 54% (35/65) of the apps were
rated as easy to understand, with 17% (11/65) being perfect in
terms of navigation, and 22% (14/65) were rated as good, only
requiring minimal time to understand. The gestural design of
the apps, such asthe ability to zoom into pictures via pinching,
was another functional aspect that most of the apps contained,
with 23% (15/65) being rated as perfect. The mgjority (30/65,
46%) were mostly good, and 29% (19/65) were just okay,
generaly lacking the ability to zoom via pinching.
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Aesthetics

The general aesthetics of the appswererated as average (Figure
3, Multimedia Appendices 8 and 9). The layouts of the apps,
such asthe arrangement of the buttons and content on the screen,
were rated as either satisfactory (22/65, 34%) or mostly clear
(14/65, 22%). However, alarge proportion (17/65, 26%) of the
apps were rated as having a bad and unclear design that was
difficult to navigate and understand. The quality of the graphics
in the apps, which included pictures and videos, was mostly
rated as moderate (26/65, 40%). The graphics in 20% (13/65)
of the apps were high quality, and those in another 20% (13/65)
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werelow quality, with pictures being either too small or too big
to fit the screen correctly. The overall visual appea was rated
as average (26/65, 40%), with 25% (16/65) of the apps being
very pleasant to look at and having an appropriate color scheme.

Figure 3. App layout.
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However, 17% (11/65) were rated as ugly, and 15% (10/65)
were rated as bad, having very poor designs such as oversized
buttons and aloud, inappropriate color scheme.

1/65, 1%

11/65, 17%

14/65, 22%

= Very bad design - cluttered = Bad design - random

Mostly clear

I nformation

The quality of the information provided by most of the apps
(24/65, 37%) was rated as moderately relevant with potential
for more conciseinformation (Figure 4, Multimedia A ppendices
10-12). Moreover, 25% (16/65) were rated as poor and
inappropriate, with 9% (6/65) reported as having no available
information. Among the apps that did provide information, the
quantity was generally insufficient (21/65, 32%) or minimal

Figure 4. Quality of information.

9/65, 15%

24/65, 40%

® Thereis noinformation # Irrelevant/Inappropriate

Moderately relevant = Relevant

Overdl, the credibility of the sources of the information
provided wasrated as low, with the information in 29% (19/65)
of the appslacking any credibility at al, and theinformationin
6% (4/65) was believed to be from a suspicious source, as
defined by the MARS scale. For 38% (25/65) of the apps, the
legitimacy of their sources were questioned, but the apps were
not believed to be suspicious, and 12% (8/65) provided no
information regarding the credibility of their sources.
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17/65, 26%

22/65, 34%

Satisfactory

= Professional and dear

(15/65, 23%). Additionally, 23% (15/65) of the apps provided
abasic quantity of information, which was not comprehensive,
and 6% (4/65) of the apps provided comprehensive and concise
information. Further, 49% (32/65) of the apps provided amostly
clear and logical visua representation of information in the
form pictures or videos, with 8% (5/65) providing perfectly
clear graphs and pictures, 22% (14/65) provided visual
information that was often unclear and not always logical; and
5% (3/65) provided no visual information at all.

6/65, 10%

5/65, 8%

16/65, 27%

Poor - barely relevant

® Highly relevant

Subjective Quality

This section provided information on the reviewers' personal
opinions on the apps being rated (Figure 5, Multimedia
Appendices 13 and 14). When asked if they would recommend
an app to someone who might benefit from it, the majority
(36/65, 55%) responded with “not at all.” Additionally, 25%
(16/65) of the apps would be recommended to very few people,
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and only 8% (5/65) of the apps would be definitely
recommended.

Thistrend continued when the reviewers were asked how many
times they would use the appsin the next 12 monthsif the apps
were relevant to them; 66% (43/65) of responses were “none,”

Figure5. App recommendation.
5/65, 8%
4/65, 6%

4/65, 6%

16/65, 25%

= Not at all
Recommend to several people

» Definitely recommend

Discussion

Principal Findings

This study presents asearch and eval uation of smartphone apps
related to shoulder pain that are available on the App Store and
Google Play Store. Animportant point to note isthat the mobile
app market isvery volatile and is constantly changing [23]. As
thischangeisunpredictable, itishighly likely that the situation
of the market at the time of the publication of this study will
not be the same as the one presented herein. Throughout the
duration of this study, changes in the market were detected.
Principally, 2 apps were removed from this study, as they were
no longer available on the Google Play Store and were unable
to be evaluated by using the MARS. Despite this, the results
presented in this study are the most accurate with regard to
shoulder pain apps that were available at the time of writing
and were evaluated using a validated assessment tool, such as
the MARS.

Overall, the quality of the apps evaluated in this study was
regarded as generally low, with the apps scoring an average star
rating of 1.97 out of 5. The worst scores were related to what
was offered to the users (“Engagement” and “Information”
sections), and the best scoreswere related to the overall usability
of the apps (“Functionality” and “Aesthetics’ sections). This
suggests that the apps are generally well built, with a few
exceptions, but fail to interest the users. This statement isfurther
reinforced with the apps’ subjective quality; over half of the
reviewers would not recommend the apps (36/65, 55%) or use
them again within the next 12 months (43/65, 66%). An
overwhelming majority would also not pay for the apps (58/65,
89%), with some of the paid apps providing less information
than their free counterparts and, in some instances, providing
dangerous advice, such as recommending overhead exercises
as the first stage of the rehabilitation of shoulder instability to
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9% (6/65) were “1-2" and “3-10," and only 2% (1/65) were
“more than 50 times.”

When the reviewers were asked if they would pay for an app,
89% (58/65) responded with “no,” with only 11% (7/65)
responding “yes.”

36/65, 55%

Recommendto very few people

Recommend to many people

a layperson with no previous medical knowledge, thereby
putting them at risk of dislocation [24]. Within another paid
app, links to videos caused the app to crash. In general, it was
agreed among the reviewers that none of the apps would help
to increase their knowledge or awareness of shoulder pain
conditions or change their intentions to seek help and begin a
rehabilitation program. Some of the apps contained too much
information for the average user, and guidance would be advised
before continuing their use. These apps aso contained
out-of-date references for their information, with some
references being 30 years old.

The positive aspects of the appsthat were outlined inthe MARS
included useful, working linksto YouTube videos that provided
further information on an appropriate exercise program for
shoulder pain. Related to thisisthat some apps contained built-in
video clips demonstrating the exercises being performed and
provided a short written information section to allow the users
to easily understand the exercises that they were being asked
to perform. The general consensus was that a simple
layout—one with clearly labeled buttons on the screen providing
easier navigation throughout the app—was better. The most
functional apps provided the option to sync the users' exercises
to their calendar, thereby providing adaily reminder notification
to improve their adherence to an exercise program. The ability
to increase the difficulty of the exercises was another useful
functionality that was available in some of the appsto keep the
users engaged for longer periods. The best apps generally had
alarger range of exercisesavailable, including body weight and
weighted exercises for strength and stretching exercises.

Limitations

This study has the usual limitations of these types of studies
due to the nature of the products being studied (namely maobile
apps). There is the possibility that some apps may have been
missed that did not contain shoulder painintheir titles. Another
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limitation is the exclusion of the growing number of other
mobile app stores outside of the main two, such as the Huawei
App Store in China [25]. This in turn resulted in potentially
relevant appsthat arein aforeign language and are availablein
only specific regions being excluded from this study. The
inclusion of paid apps, which may have access to additional
customization options, could potentially lead to bias in favor
of these apps when compared to their free counterparts. A
reliance on the product summaries and subjective rating tools
used in app stores leads to another risk of bias with regard to
the quality of the product dueto alack of validation [26].

Conclusion

The shoulder pain—related apps that are currently available are
generally well built technically but fail to offer an appropriate

Agnew et a

quantity and quality of information to the users. Therefore, they
fail to have an engaging impact. The vast majority of such apps
are not based on scientific evidence, with the few exceptions
being vastly outdated. They are unlikely to have been rigorously
tested, putting into question the safety and confidentiality of
the information being collected from users. Thereisaso alow
level of health care professional involvement in the devel opment
process, which could result in potential safety issues for users
if the information provided by an app is not legitimate. Future
apps that are being devel oped should aim to improve on these
aspects while taking advantage of the constant innovation of
mobile technology, such as integration with wearable devices
totrack activity levels and increase exercise adherence [27,28].
Simple measures, such asrecognized quality assurance standards
and external reviews, should also be proposed [29].
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