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Abstract

Providing patients opportunities for self-management and education about their disease, asthma
applications designed for use on an Android operating system can have positive health outcomes across
the range of demographics who use mHealth applications. This study provides a content analysis of freely
available Google Android Platform Mobile Applications for Asthma. A list of applications was collected
on 26 October 2014, using the search feature of the Google Play Android platform and using the words
and phrases “Asthma,” “Lung Function” and “Peak Flow.” Each application was coded for its approach to
asthma self-management, based on categories adapted by Huckvale et al., which are based on the Global
Initiative for Asthma and the National Asthma Education and Prevention Program. The characteristics of
the |5 asthma applications are described. Most of the asthma applications’ primary function focused on
patient self-monitoring and self-assessment. Using the HON Code, we found low health information quality
across all asthma applications. Android asthma applications can have positive outcomes in helping patients as
they provide opportunities for self-management and education about their disease. Future research should
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2 Health Informatics Journal

continue to monitor and evaluate the development and use of mHealth Asthma Applications. Based on
these findings, and their indication of a gap in existing research, subsequent studies can continue to evaluate
the development and use of mHealth Asthma Applications with increasing methodological consistency to
improve the quality of in-app health information.
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Background

As of the beginning of 2014, there were over 100,000 mHealth applications available on the Apple
and Android platforms.! It is estimated that by 2015, there will be 500 million people around the
globe using mHealth applications.? Fitness applications constitute over 30 percent of the mHealth
market followed by medical references at 16.5 percent. Wellness applications represent 15.5 percent
of the market and medical condition management represents 6.6 percent of the mHealth market.!
Medical condition management applications help patients by displaying health parameters, medica-
tion intake for specific chronic diseases such as asthma, diabetes, and congestive heart failure.!

In 2013, a study was conducted on mHealth applications using the World Health Organization
(WHO) Global Burden of Disease to categorize mHealth applications.? The authors found that most
studies for mHealth focused on chronic diseases such as diabetes, asthma, and depression. Although
some work has been conducted around these three main chronic diseases, there remains a need for the
development of more scholarly work about the quality of mHealth applications and their provided
health information.* To address the dearth of scholarly analysis and evaluation of mHealth applica-
tions, and to examine mHealth practices with one of the aforementioned prevalent chronic diseases,
this research will focus specifically on asthma mHealth apps available on Android operating systems.

Asthma is a condition characterized by an airflow obstruction for short periods of time that
restrains airflow in the intrapulmonary airways.> Reports indicate that over 300 million people
globally and of all ages suffer from asthma.® The type of asthma has a direct relation to the manage-
ment, diagnosis, and potential prevention of the disease. A major factor in classifying types of
asthma is the presence of underlying airway inflammation, which is variable and has distinct but
overlapping patterns reflecting different aspects of the disease, such as intermittent versus persis-
tent or acute versus chronic manifestations. Acute asthma usually arises from bronchospasm and
requires and responds to bronchodilator therapy in a few hours, while the chronic inflammatory
type usually responds to anti-inflammatory drugs over longer periods of treatment.”

The principles of asthma pathogenesis are evolving and have been modified over the last three
decades as many phenotypes for asthma are being defined and larger insight linkages are being
found between clinical presentations of asthma and genetic patterns.® It is beyond the scope of our
study to predict or correlate future changes in classifying asthma with mHealth apps. It is still impor-
tant to note that as research deepens our understanding of the disease, it is integral that the manage-
ment of diseases such as asthma through technology platforms continually must be re-evaluated and
updated. This would ensure better patient autonomy and self-care practices in disease management
with the assistance of easy to access platforms provided on mHealth apps.

It has also been observed that diseases such as asthma are considered to be a vastly variable.”
This feature of variability is more commonly referred to as the “Natural History of Asthma.” One
such example includes the progressive exacerbation of airway inflammation leading to airway
change and remodeling. This may eventually lead to irreversible airway obstruction.” The onset,
presentation and development of asthma are heavily dependent on the age of the patient. Studies
revealed that the course of asthma is vastly different between children of a young age, children of an
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older age, adolescents, and adults.>!? This is relevant when considering mHealth applications used
in self-management with regard to disclaimers that should make users aware of age-appropriate
measures in the apps. Access to care is an added issue, especially in developing countries, where
people living with asthma do not have access to medical care and basic asthma medication.® Over
80 percent of deaths relating to asthma occur in lower-middle income countries.!!-13

The understanding of the pathophysiology and pathogenesis of asthma tells us that airway
inflammation in patients fluctuates based on the intensity, cellular/mediator pattern, and response
to therapy. Analysis of these determinates helps in making treatment more specific and effective.’
Advancement in the appreciation and effectiveness of treatment would help application developers
around the world include these advancements.

Over the past few years, there have been research studies on asthma mHealth applications.
Huckvale et al.'# conducted a review of applications for asthma self-assessment. The authors iden-
tified 103 applications for asthma in English, of which, 47 were for asthma self-management. The
authors conclude there are no applications that provide reliable and comprehensive conditions for
self-management. Other studies have examined the impacts of mHealth asthma apps. Hyekyun et
al.’ developed a mHealth application for asthma monitoring of adolescents. The authors found
that the application can help in the daily symptom monitoring and it was found easy to use by the
participants of the study.!3

Another study was conducted by Ryan et al. on the use of mHealth applications for the manage-
ment of asthma. The authors conducted an observational study using electronic peak flow monitor-
ing and mobile technology over a 9-month period in a UK general practice population. The authors
found that 74 percent of the participants determined mobile technology helped improve their symp-
toms and most were pleased with the technology’s ease of use. The mHealth applications helped
patients to monitor and receive instantaneous feedback on their asthma control which would help
patients to integrate management into everyday life, engage them more fully in their care and thus
potentially improve their asthma control.!¢

The National Asthma Council Australia (NACA) released an asthma application which
became the most popular asthma management application for Australians in 2013. Over 2 million
Australians suffer from asthma, making it one of the highest global prevalence rates. Australian
figures, recorded in 2011, indicate that 386 people died from asthma. 17

Research has indicated that when asthma patients follow an action plan and are intimately
engaged in their care process this results into fewer asthma attacks, reduced absence from work/
school days, and decreased the use of relief medicine. Moreover, self-management plans help in
reducing or avoiding emergency trips to healthcare centers and hospitals, leading to an increase in
the quality of life for patients, their families and the community in general.!”

Asthma Buddy, the Android application developed by NACA, helps record patient medication
plans, provides a what-to-do list in cases of emergency, facilitates communication with your doctor
on the progress of your management plan, and records details of all emergency contacts and medical
providers relevant to the patient in question. As more mHealth asthma applications are created, there
is a need to evaluate their purpose and the quality of the health information they provide. The purpose
of this work is to conduct a content analysis of asthma mHealth applications to assess the health
information provided and their role in asthma treatment and self-management. In doing so, this article
is a contribution in bridging the gap between innovative medical research for asthma management
and the accessible platforms of technology used by diverse patient demographics around the world.

Methods

A list of mHealth applications was collected on 26 October 2014, using the search feature on the
Google Play Android platform available at https://play.google.com/store/apps. The search was
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restricted to applications that are compatible with the Android platform. The phrases “Asthma,”
“Lung Function” and “Peak Flow” were the search terms used in the query. The initial search iden-
tified 175 applications for the word “Asthma.” An additional 10 applications were found for the
term “Peak Flow” and another 2 for “Lung Function.” Of the 175 mHealth applications, 165 were
excluded for the following reasons: 61 applications were not in the English language (e.g. applica-
tions in Chinese, Arabic, Spanish and French), 34 applications were irrelevant to asthma (e.g. an
application on coronary heart disease), 22 applications were physician focused and 41 were paid
applications. In all, 22 applications made it to the next stage of the review.

After careful evaluation, another seven mHealth applications were excluded because they
were not closely related to asthma. This final evaluation included checking whether the appli-
cation includes at least three of the main eight approaches to asthma self-management, based
on categories adapted by Huckvale et al., which are based on the Global Initiative for Asthma
(GINA) and the National Asthma Education and Prevention Program (See Table 1). These eight
information categories are: the inclusion of basic facts about the nature of the condition, infor-
mation about the nature of treatment, information about allergens and trigger avoidance,
instructions on how to use treatment, information about self-monitoring and assessment, sug-
gestions on an action plan, recognizing and responding to acute exacerbations, and personalizing
the definition of good asthma control. The analyzed sample consisted of a total of 15
applications.

Each application was coded for its approach to asthma self-management, using the eight catego-
ries mentioned above. Each Application was coded into one of the following categories: (1) Basic
facts about the nature of the condition; (2) The nature of treatment: relievers and preventers; (3)
Allergen and trigger avoidance; (4) How to use treatment; (5) Self-monitoring and assessment
skills; (6) The role of a written, personalized action plan; (7) Recognizing and responding appro-
priately to acute exacerbations; or (8) Personalizing the definition of good asthma control. Each
application was coded by the researcher and cross-checked with another researcher. There were no
disagreements between the coders.o714

Asthma applications were also coded for their level of adherence to the Health On the Net
(HON) Foundation principles for health information on the Internet as adapted by Huckvale
et al.!* The authors selected the HON Foundation principles since the Foundation is a leading
not-for-profit organization founded under the Ministry of Health, Geneva, Switzerland, and aims
at guiding both users and medical professionals to reliable sources of electronic health informa-
tion.!* Each asthma app included in the study, was coded into eight possible HON codes (See
Table 2): (1) information must be authoritative; (2) purpose of the app; (3) confidentiality;
(4) information must be documented, referenced and dated; (5) justification of claims; (6) appli-
cation contact details; (7) funding and (8) editorial and advertising policy.'

Each application was coded by the researcher and cross-checked with another researcher. Each
application received a “0” or “1,” a “0” for not meeting the HON code requirement, and 1 for meet-
ing the HON code requirement. For example, if the purpose of the application was not mentioned
the application would receive a “0” code. If the purpose of the application was mentioned, it would
receive a “1” code. Each application had to be explicit in mentioning, for example, the purpose of
the application. If it was not clear, it would receive a “0.” Any disagreements were resolved
between the two coders. The maximum score that each application could receive for meeting the
HON code requirements was 8.

Other metrics were collected for each of the apps. Date of creation, number of times down-
loaded, rating, and the number of times it was rated by users of the application and their written
feedback and reviews about the applications (See Table 3). The information was obtained for
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Table I. Huckvale et al., GINA table.

Topic

Criteria

Basic facts about the
nature of the condition

The nature of treatment:
relievers and preventers

Allergen and trigger
avoidance

How to use treatment

Self-monitoring and
assessment skills

The role of a written,
personalized action plan

Recognizing and
responding appropriately
to acute exacerbations

Personalizing the
definition of good asthma
control

States that asthma is a lung disease characterized by inflammation and
narrowing of the airways

States that the four main symptoms of asthma are cough, wheeze,
shortness of breath and chest tightness

States that asthma cannot be cured (although childhood symptoms may
remit) but can be effectively controlled

States that the cause of asthma is not known

States that there are two classes of medication: relievers and preventers
Explains possible side effects of medication (tachycardia/tremor in

B2 agonists; thrush/cataracts/dysphonia for inhaled steroids; possible
additional effects for high-dose steroids)

States that early treatment can prevent symptoms from worsening

States that recognizing and avoiding personal triggers is an important part
of asthma control

Provides guidance consistent with the primary and secondary prevention
components of the BTS/SIGN guidelines in relation to specific triggers
States that preventer medication must be used regularly to be effective
States the importance of good inhaler technique and appropriate use of a
spacer device

States the importance of ensuring inhalers are in date and are not empty
States that learning to recognize signs of change in asthma symptoms is an
important personal skill

States that all patients with asthma should have a peak flow meter
Explains the purpose of a peak flow meter and how to use it

States the importance of regular physician review

States that patients with asthma should have an up-to-date written

action plan. Explains the purpose of an action plan (to step up and step
down treatment, and to seek appropriate help in response to changing
symptoms and/or peak flow)

Describes signs/symptoms of worsening asthma (increasing wheeze;
cough; night time disturbance breathlessness limiting activity; reliever
inhalers not working)

States the importance of changing treatment and/or seeking help promptly
Lay management of acute asthma

States that it is reasonable for most people to achieve minimal symptoms
and limitation of activities

Asks patients to reflect on what they would consider as good asthma
control

Advocates discussion with personal health provider to set treatment goals
in partnership

GINA: Global Initiative for Asthma; BTS: British Thoracic Society; SIGN: Scottish Intercollegiate Guidelines Network;

EPR-3: expert panel report 3.

Topics were based on UK BTS/SIGN, US EPR-3 and GINA guidelines.

each application as of 26 October 2014. The information on each application was updated daily.
The measure of number of times downloaded is indicative of the popularity of the application.
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Table 2. Health information quality criteria.

N Health information quality criteria

I Information must be authoritative: all medical information presented by [and/or calculations
performed by an app] must be attributed to an author and his/her training in the field must be
mentioned.

2 Purpose [of the app]: A statement clearly declaring that the [app] is not meant to replace the
advice of a health professional has to be provided. A brief description of the [app]’s mission,
purpose and intended audience is necessary. Another brief description of the organization behind
the [app], its mission and its purpose is also necessary.

3 Confidentiality: The [app publisher] must describe its privacy policy regarding how you treat
confidential, private or semi-private information such as email addresses and the content of emails
received from or sent to [its users]

4 Information must be documented, referenced and dated: All medical content [including
calculations and formulae] has to have a specific date of creation and a last modification date.
5 Justification of claims: All information about the benefits or performance of any treatment

(medical and/or surgical), commercial product or service are considered as claims. All claims have
to be backed up with scientific evidence (medical journals, reports or others).

6 [App] contact details: The [app] must be operational and the information must be accessible and
clearly presented. There must be a way to contact the [app publisher], such as a working email
address or contact form, for visitors who would like to have more details or support.

7 Funding: [The app publisher] must include a statement declaring its sources of funding.

8 Editorial and advertising policy: Conflicts of interest and external influences which could affect the
objectivity of the editorial content must be clearly stated in the disclaimer. All [apps] displaying
paying banners have to have an advertising policy. This policy must explain how the [publisher]
distinguishes between editorial and advertising content and which advertisements are accepted.
Any conflict of interest has to be explained.

Adapted from the Health On the Net Foundation principles for health information on the Internet.'*

Data analysis and results

Descriptive statistics were used to summarize the results of the content analysis. The characteris-
tics of the 15 asthma applications included in the content analysis are presented in Table 3. The
dates of when the applications were created ranged between June 2011 and October 2014. One of
the asthma applications had between 10,000 and 50,000 downloads. Two of the applications had
between 1000 and 5000 downloads and another two applications had between 500 and 1000 down-
loads. In all, 47 percent (n=7) of the applications had between 100 and 500 downloads.

The mean user ratings for the asthma applications were 4.6; the median was 4.8; and the mode
was 5. The range of 1 and 293 was for the number of user rating responses for each asthma applica-
tion with a mean of 32 user rating responses per asthma application.

Each of the applications was categorized according to the GINA and the National Asthma
Education and Prevention Program (See Table 4). Six of the applications’ primary function
focused on “self-monitoring and self-assessment” of asthma patients. Two of the applications
focused on providing asthma patients with “basic facts about the nature of the condition”; two of
the applications focused on providing patients with “the nature of treatment: relievers and preven-
ters”; two of the applications also focused on “recognizing and responding appropriately to acute
exacerbations”; and two of the applications focused on “personalizing the definition of good
asthma control.” Only one application focused on “how to use the treatment.”®” Detailed func-
tions of examined applications are listed in Table 5.
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Table 3. Characteristics of the asthma mHealth apps.

Name of mHealth App Update Installs Rating User feedback
Asthma Check 13 June 10,000-50,000 4.1 293

Peak flow 14 January 5000-10,000 4 90

Allergy Monitor 14 July 1000-5000 4.7 57

Kids Beating Asthma I3 February 1000-5000 4.2 14

Asthma Info I'l June 5000-10,000 4.1 7

Huff & Puff Free I3 May 500-1000 4 6

Breathing improvement games 14 April 100-500 4.8 4

Peak flow meter calculator 14 October 100-500 5 3

Asthma Relief (Acupressure) 12 October 100-500 5 2

Dealing with Asthma 12 November 100-500 5 2

Connolly Asthma App |4 September 100-500 5 2

Allergy Pollen Mulberry Asthma 14 May 100-500 5 2

Asthma (Plug) 14 January 500-1000 45 2

Yoga Poses for Curing Asthma 14 July 100-500 5 I

Scripps Health Asthma Coach |4 September 10-50 5 I

Table 4. Categorizing asthma applications.

Application

Asthma mHealth materials

Asthma Info

Kids Beating Asthma

Allergy Pollen Mulberry Asthma
Huff & Puff Free

Dealing with Asthma

Asthma Check

Connolly Asthma App

Scripps Health Asthma Coach
Peak flow

Allergy Monitor

Peak flow meter calculator
Asthma Relief (Acupressure)
Breathing improvement games
Asthma (Plug)

Yoga Poses for Curing Asthma

Basic facts about the nature of the condition

Basic facts about the nature of the condition

The nature of treatment: relievers and preventers

The nature of treatment: relievers and preventers

How to use treatment

Self-monitoring and self-assessment

Self-monitoring and self-assessment

Self-monitoring and self-assessment

Self-monitoring and self-assessment

Self-monitoring and self-assessment

Self-monitoring and self-assessment

Recognizing and responding appropriately to acute exacerbations
Recognizing and responding appropriately to acute exacerbations
Personalizing the definition of good asthma control

Personalizing the definition of good asthma control

In addition to categorizing the type of asthma mHealth application, the study also measured the
quality of health information provided by each application (See Table 6) based upon the HON
Foundation principles (mentioned in Table 2). The sum of each of the eight categories coded for
health information quality could have a minimum of 0 and a maximum of 8. The range of health
information quality for all the asthma applications was between 0 and 5. The mean was 2.5 for
information quality across all categories for all of the asthma apps. The median was 2 and the mode
was 2. The highest rating was received for each of the applications stating their function and aim.
In all, 14 out of the 15 asthma applications indicated the purpose of the application, and 14 of the
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Table 5. Asthma applications detailed functions.

Application Detailed functions

I Asthma Info e Test of asthma
e Statistics on the peak flow, the ACT and the quality of life
e Journal for transmission to your doctor
e Fourteen measuring stations with information on pollen

load

e Weather 5-day forecast
¢ Information on air pollutants such as ozone and fine dust
¢ Info tips on living with asthma

2 Kids Beating Asthma e Learning contents adapted to kids and teenagers

e Up to five modules of information

e English and Spanish voices

e Up to eight different games to help understanding
the medical contents (puzzle, alphabet soup, find the
differences, make pairs, etc.)

e The educational path, medical content and artwork are
made by the Pediatrics Service at the Hospital Universitario
San Carlos de Madrid (Spain) and supervised by the
Instituto de Investigacion Sanitaria at HCSC

3 Allergy Pollen Mulberry Asthma e Classifying of pollen, mulberry, asthma of environmental
allergies, peanut gluten, lactose food allergies, weather
allergies

e Find symptoms

o Allergy testing

o Allergies

o Allergy cause

e Pathophysiology

o Allergy testing

e Food allergy (like peanut gluten, lactose, etc.)

e Environmental allergies like pollen, mulberry, asthma

4 Huff & Puff Free e Two fully animated videos (~7 min)

e Two quizzes (10 questions each)

e Electronic score card for quizzes

e One game (Tic Tac Blo)

5 Dealing with Asthma e Dealing with Asthma is a free e-book designed to help
people understand some of the natural ways to possibly
treat asthma

e This e-book is not intended to replace seeing a medical
doctor or qualified professional

e This free e-book about asthma is offered for informational
purposes and entertainment purposes only

6 Asthma Check e Electronic peak flow record

e Individual medication planer

¢ Notifications of peak flow readings, checks and medication

e Clear overview of your asthma record: as list, chart or
diary

e Functional and intuitive user interface

e Symptom control with a simple 5-point check (GINA)

e Smoking and sport tracking

e Comprehensive statistical evaluation

e Export data as PDF, CSV or as plain text in an email
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Table 5. (Continued)

Application

Detailed functions

7 Connolly Asthma App

8 Scripps Health Asthma Coach
9 Peak flow

10 Allergy Monitor

| | Peak flow meter calculator

12 Asthma Relief (Acupressure)

|3 Breathing improvement games

14 Asthma (Plug)

15 Yoga Poses for Curing Asthma

User’s experience is personalized

Easy for users to improve their knowledge and complete
tasks in seconds

Intelligent and proactive alerts

Decreases excessive visits to doctor

Decreases visits to the ER

This app is developed in conjunction with the Connolly
Hospital Blanchardstown Respiratory Department

The same as “Connolly Asthma App”

Access peak flow readings on phone or tablet

Provides history graph for peak flow values

Send last month’ history graph by email

Export the entire history to a text file on SD card

Access via login

Accurate and easy user interface

Daily recording of symptoms by the symbolism of the smile
Registration of the symptoms (eye, nose, respiratory, sleep,
ER visits, limitation of daily activities and problems at work/
school)

Graphical display of symptoms

The background of the graph is colored with three bands
of different colors (green, yellow, red) corresponding to
the symptoms’ severity

Shortcuts through button to display the time of registration
Measure the amount of air exhaled out in liter per minute
Calculate your peak flow

Relieve asthma instantly without medications (Chinese
Massage Points)

Easily find the right Massage Points with simple Full HD
Videoclips and Photos in the App

Never forget a Massage with a built-in reminder

Save costs of doctor visits and medications

Spare medications side effects

No danger of being hurt, infected or experiencing pain
Falling asleep faster

Higher athletic endurance

Help managing asthma and COPD

Decreased blood pressure

Relief from headaches and migraines

Less stress and better mood

Long and deep breathing (pranayama) helps users to
become more aware of their breathing

Increasing the duration of expiration without contraction
Make users more aware of their body and reduce stress
Following the eight yoga poses shown in this app, slowly
can improve the lung functioning and reduce the symptoms
of asthma with no medicines

Learn more about each yoga pose, the inward and outward
breathing is very important

ER: emergency room; COPD: chronic obstructive pulmonary disease.
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Table 6. Quality of health information for asthma applications.

Application Information quality
| 2 3 4 5 6 7 8 Sum

Asthma Check 0 | 0 0 0 | 0 I 3
Asthma Info 0 0 0 0 0 0 0 0 0
Kids Beating Asthma | | 0 0 0 I 0 0 3
Asthma (Plug) 0 I 0 | 0 I 0 0 3
Asthma Relief (Acupressure) 0 | 0 0 | I 0 0 3
Dealing with Asthma 0 | 0 0 0 | 0 0 2
Connolly Asthma App I | 0 | 0 | 0 0 4
Allergy Pollen Mulberry Asthma 0 I 0 0 0 | 0 0 2
Scripps Health Asthma Coach | I 0 I | | 0 0 5
Yoga Poses for Curing Asthma 0 | 0 0 0 | 0 0 2
Breathing improvement games 0 | 0 0 0 | 0 0 2
Allergy Monitor 0 | 0 0 0 I 0 0 2
Huff & Puff Free 0 I 0 0 | I 0 0 3
Peak flow meter calculator 0 | 0 0 0 | 0 0 2
Peak flow 0 | 0 0 0 | 0 0 2
Sum 3 14 0 3 3 14 0 I 38

15 applications listed contact details. None of the applications clearly indicated how the applica-
tion was funded. None of the applications discussed confidentiality or any of their privacy policies.
Only 3 out of 15 applications attributed their work to an author. Only three of the applications
documented and dated the medical information content. Only three of the asthma applications
noted that the information presented in the asthma application was based on scientific evidence.

Discussion

Free Android applications for asthma have only recently been developed and made available online
over the past 3 years. Some of the applications have not been updated for 3 years but are available on
the Android market. Applications which are not being updated periodically, such as “Asthma Info,”
“Asthma Relief” and “Dealing with Asthma” could be harmful due to outdated information provided
in the asthma application. Only one of the apps, Asthma Check, had a high number of installs, while
most of the asthma applications had a low install rate of about 100 to 500 downloads. The Asthma
Check application also had a high number of user rating responses at 293 in comparison with other
asthma applications that had user feedback of 1. These results show that the free Android market
applications for asthma are still in their infancy when compared to the number of free applications for
diabetes for example; over 1800 applications for diabetes compared to less than 200 for asthma.?

Most of the free Android applications were determined to be for self-monitoring and self-
assessment. Self-monitoring and self-assessment have positive outcomes for asthmatic patients
and tools for self-management and self-assessment help in educating patients.!'® This may explain
the higher number of self-monitoring and self-assessment applications for asthma patients. Of the
sample, only one application was focused on how to use treatment, which indicates that there is
little interest in applications that focus on teaching treatment methods.

The strength of this study is in the focus of systematically studying the content and types of free
Android applications available to help asthma patients. Where there is a proliferation in the number
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of mHealth applications on the market, there is a need to systematically evaluate the content of
such applications. Recent work is being developed to guide developers of mHealth applications to
produce safer applications for the public.!?

Overall, the quality of health information for the asthma applications was low. Of the sampled
applications, none provided indication of about protecting the confidentiality of the patients, no
applications noted funding sources in detail, and only one of the applications attributed informa-
tion to an author with noted credentials in the field. These findings are consistent with those of
Huckvale et al.!* These omissions present serious shortcomings of the free asthma mHealth appli-
cations. Therefore, more work is needed in the development of mHealth asthma applications that
use high-quality evidence. It might be useful and maybe necessary that academic and professional
healthcare bodies supervise or authorize the release of medical applications; this should also be
supported by more strict regulations and legislations that govern the release of such applications
to public.

There are several limitations presented in the research study. First, the content analysis included
free mHealth asthma applications and not paid ones. The paid applications may mention funding
sources, provide more evidence of the work and provide overall better quality. However, paid
applications were not included in the review. It is also possible that new applications were created
subsequent to the completion of the data collection process of this study. There may have been are
other applications that were missed by not including other search terms. Furthermore, there was no
clear evidence to the exact number of downloads for each asthma application; there was only an
approximate range for each application. In addition, the user ratings for the asthma applications
had to be at least four to be included in the review. It is not possible to know the source of rating
such applications, which may bias the results relating to the inclusion of the application. Finally,
only Android applications were included in the review, while other platforms such as Apple or
BlackBerry were excluded.

Implication for practice

With their recent rapid development, mobile and electronic health have become beneficial tools
that have not only reduced the financial costs, but have eased modes of screening and treatment.
Applications for Android asthma can complement the existing systems of screening by engaging
large numbers of diverse groups of users at one point in time. They can be used for educating
patients about preventive and treatment remedies which can reduce the burden on hospitals and
doctors. Android asthma applications do not only encourage the patients to remain particular about
their health, they also keep patients updated about day-to-day advancement in the management of
asthma. The main contribution to the literature is analyzing the content of one type of medical
smartphone application, showing the existing gap between the medical research and available evi-
dence gathered from a sample of currently available mHealth asthma applications. With these
findings as a starting point, the benefit of the Health on the Net Foundation and the Global Initiative
for Asthma’s principles are demonstrated to be a functional framework for evaluating specific
aspects of mHealth applications. Further research can define the specifics of best practices in col-
laborative projects with application developers, medical professionals, and standardization
organizations.

Conclusion

Android asthma applications show a promising future in helping patients suffering from asthma.
The asthma applications provide an opportunity to reach a large number of asthma patients, which
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aids in educating them about their disease and in preventing possible hospitalization. Although
there is potential for mHealth Asthma Apps in impacting the health of asthma patients, comprehen-
sive work is needed to develop more evidence-based asthma applications that respect the privacy
and confidentiality of patients. mHealth applications and research will continue to develop as
described by a number of authors;?*-2> however, this initial study recommends the quality of the
content accords with to the International HON Code Standards.
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