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Abstract
The utilization of mobile health applications to help manage health conditions have grown in utilization within the past dec-
ade. However, the application stores (i.e. Google and Apple) are not designed in a user-friendly manner that allows con-
sumers to identify high-quality health and medical-related mobile applications. Researchers have been interested in
identifying applications that may be recommended for patient care but have found the ability to quantify and assess
these applications to be difficult due to the current layout and organization of applications. We explain here in this brief
communication our own research experience in the identification of mobile health applications on the application stores,
along with trends noted in other mobile health research, and make suggestions on how the application store experience
could be improved for both patients and health professionals. These include collaboration between developers, medical pro-
fessionals and organizations, and technology companies to facilitate a better means of categorizing health applications for
patient use, alongside other current endeavors being pursued such as application review organizations and the creation of
digital health formulary databases.
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Introduction
With over 85% of US adults owning a smartphone and
one-in-five using a health tracker (e.g. smart watch or
fitness tracker) we are witnessing an ever-growing depen-
dance on the internet and mobile health (mHealth) applica-
tions (apps) to gather and track health information.1–3 The
coronavirus disease 2019 (COVID-19) pandemic has seen
a growth in the utilization of these health apps, and a
40% increase in the use of mental health-related apps repre-
senting the social need for health services that are not
readily accessed in person.4 While the benefit of digital
health technology has been found to be beneficial and
creates new modalities for care, the consumerization of
digital health solutions allows for possible exploitation or
confusion. With over 300,000 health-related apps across
both the Apple App Store and Google Play Store and
over 10,000 behavioral health apps as an example, the

ability for users to self-identify apps for utilization is
overwhelming.5

Researchers and clinicians have, over the past decade,
attempted to alleviate this problem by conducting research
into apps within different medical specialties to identify and
evaluate apps for patient care.6–19 However, this work,
while highly academic in nature, has revealed uncertainties
in the mHealth space related to how to find quality mobile
apps for health endeavors. To navigate these app stores and
identify and appraise health apps is daunting and demon-
strates the unfeasibility of providing an accessible reposi-
tory for patients wishing to find apps on their own. We
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wish to bring this to attention, and this brief communication
highlights our own experiences, and those of the larger
medical community, and suggests a mechanism to help
improve the app store experience.

Issues with searching the mobile app stores:
researcher experiences and patient limitations
The current iteration of the Apple App Store and Google
Play Store presents a user interface that is predicated on
users perusing apps at their own leisure or having a preiden-
tified app to download, such as a link provided by a
company website. The experience of navigating these
stores is mixed, as there is no systemic means of indexing
or finding apps on the store, aside from preset categories
(e.g. games, entertainment, productivity) or using general
search terms.

Our own experience has demonstrated the frustrating
nature of trying to find medically related apps with the
current store design. We have endeavored to identify and
assess the number of mobile apps available on the Apple
and Google app stores related to the area of Travel
Medicine.20,21 A previous investigation of ours evaluated
the Apple App Store in 2015 and identified 897 apps with
MeSH terms related to Travel Medicine (e.g. malaria,
travel vaccinations).22 Of those, only 44 apps were
deemed relevant to travel medicine. Since that time, we
expanded our search into the Google Play Store (2018),
where we identified 3740 apps related to Travel
Medicine. We examined each of the 3638 apps (after
removing duplicates) to determine which were medically
relevant, which proved to be a tedious process. In addition,
we reevaluated the Apple App Store and found a change in
the mechanism of how apps were organized in 3 years since
our initial research. After analysis of the apps, we found a
large percentage to be completely unrelated to the search
term and had no medical relevance. For example, in one
search, the MeSH term “Malaria Plasmodium Vivax” gener-
ated apps with no medical implication.

While our difficulties may stem from the narrow field
and availability of apps focused on Travel Medicine, it
has been a trend noted in other studies identifying and
evaluating apps in other therapeutic areas, as can be seen
in Table 1. Researchers continue to search through hun-
dreds to thousands of apps just to identify a small percent-
age worth evaluating. Examining the studies in Table 1, it
was common for investigators to review hundreds of apps
only to select a small sample to utilize in their assessment.
While this is not an all-inclusive list of research in the
medical app space, their methodology can be applied
across any specialty. This entails spending time going
through each store to evaluate apps based on using search
terminology related to said medical specialty and evaluating
in-store descriptions to determine relevance. While those

researchers have commented on the limitations and strug-
gles of searching app stores and identification of apps,
they do not list the labor and time that is dedicated for a
team to conduct these searches. Even among our small
team of researchers, the time invested has been significant,
which includes factoring in time spent searching, collecting
information, navigating developers’ websites, documenting
app data, and finally screening them; and this does not even
include the time dedicated to evaluating the individual apps
screened for clinical utilization.

In comparison to the methodological dilemma facing
researchers hoping to identify and review mobile health
apps related to a therapeutic area, it can be extrapolated
that the patient experience must be equally as problematic.
Taking into account issues such as limited app descriptions,
app costs, and medical literacy, it can be surmised to be a
daunting experience for patients just to determine what
app to download and try.15,23,24 A limited number of
studies have investigated such patient experiences and
have found that while there is a high interest in using
apps in their health, there remains a question on long-term
utilization.25–29 This may be best encapsulated by the fact
that users of apps tend to stop using apps after only
several days or weeks, which may represent the trialing
period patients spend exploring an app before deciding to
move onto another one. For patients to self-discover apps
to manage their health and determine the best fit is a
burden that has yet to be addressed and may be an impedi-
ment to large-scale adoption at this time.

What can be done to improve the current mobile
health app marketplace?
Currently, there is no gold standard in the best approach to
guide patients on what health apps to use for their care.
Researchers and clinicians have offered sporadic recom-
mendations, though these are limited in scope and usability
for the time period when their research was performed.
Based upon the author’s knowledge, several approaches
have been implemented or are under investigation, as out-
lined in Table 2, which may have a more scalable impact.
These are not new ideas, and past endeavors have had
their failures. These models may be a viable means due to
the numerous apps available at this time.30–32

While the current emphasis has been placed on nonpro-
fits or organizations to navigate the mobile app marketplace
and identify and evaluate apps, we believe that other actions
can be taken by tech companies and developers to amend
some of the issues identified. An important point to make
is that it is not feasible for these tech companies to recom-
mend apps for patients for medical solutions, which is better
left to a provider who knows their patient. As such, tech
companies will likely remain the “host” for the repository
of apps, but it should not exclude them from responsibility.
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Table 1. Sample mobile app research investigations.

Author(s)
Year of
publication Therapeutic category

App stores
evaluated Apps identified Apps selected

Fougerouse P,
Yasini M,
Marchand G,
et al.6

2018 Mobile health Google Play
Store,
Apple
Store

Approximately 100,000
m-health apps have
been added as of
the beginning of
2015.

100 apps total in both iOS
and Android 25 free and
25 paid in each operating
system Three apps were
excluded from the study
due to their non-medical
nature. One app was not
selected due to its high
price and two others were
excluded because they
were essentially a mini
store of apps.

Yeung W, Dawes P,
Pye A, et al.7

2019 Visual acuity Google
Online,
Google
Play
Apple
Store

2185 42 Total (20 Google Online,
12 Google Play, 10 iOS
Store)

Prado L, Carpentier
C, Preau M,
et al.8

2019 Chronic conditions i.e.
cardiovascular
diseases, cancers,
respiratory diseases,
and diabetes

Google Play
Store

704 44

Knitza J, Tascilar K,
Messner E, et al.9

2019 Rheumatology Google Play
store,
Apple App
store

Google Play Store: 128
Apple App Store: 63

28

Ayyaswami V,
Padmanabhan
DL, Crihalmeanu
T, et al.10

2019 Atrial fibrillation Apple App
Store,
Google
Play Store

206 Apple App Store: 6 Google
Play Store: 8

Larsen M, Huckvale
K, Nicholas J,
et al.11

2019 Mental health Apple App
Store,
Google
Play Store

1435 Android: 200, Apple App
store: 150

Zhao P, Yoo I,
Lancey R, et al.12

2019 Pain management Apple App
Store,
Google
Play Store

Apple App Store: 121
Google Play Store:
251

36 Android: 23* Apple App
Store: 25*

Sleurs K, Seys S,
Bousquet J,
et al.13

2019 Chronic respiratory
diseases

Apple App
Store
Google
Play Store

Apple App Store: 232
Google Play Store:
174

Apple App Store: 61 Google
Play Store: 86

Richardson B, Dol J, 2019 Neonatal ICU care Apple App
Store

Apple App Store: 1939 Apple App Store: 12 Google
Play Store: 6

(continued)
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Imposing stricter filters and restrictions on apps gener-
ated from search terms could eliminate as much of the
“junk” apps as possible. For example, an advanced
search function would be beneficial for patients searching
for specific apps within certain medical categories (e.g.
heart disease, diabetes, mental health) or features (e.g.
symptom tracker, telehealth feature). A tagging system
for specialties or medical purposes could also be accom-
plished, similar to how the app store breaks down games
into different types (e.g. sports, strategy). Lastly, a means
to report potentially inappropriate medical apps may be a
means to help the encumbered system and reduce the
number of low-quality or dubious health apps available.
This can help remove many junk apps and allow better
curation. Lastly, transparency on how medical apps are
reviewed or uploaded to the store may help foster a
better process to avoid problematic apps from being
available. This was seen in the COVID-19 pandemic
where apps were removed from the store by Apple and
Google based on concerns on the accuracy of information
presented to the public, though the process may have

been nebulous and uncertain if this will continue in the
future.33

We would recommend collaboration between app stores,
developers, and medical organizations that may serve as a
means to mitigate such issues and help improve the
overall experience. In this way, we are ensuring that users
not only have accurate information on hand but also it elim-
inates the difficulty of finding accurate information no
matter what type of app store they are using. This
becomes even more paramount that the app store evolves
in this process, given the large push within digital health
to foster the growth of the nascent digital medicine and
digital therapeutics space.34 Taking into consideration that
many products are now undergoing clinical research to
demonstrate their effectiveness in disease management
and treatment, they stand above the current myriad apps
focused on general health and wellness.35–37 How then
could a patient identify an app that may help with their
sleep versus treat insomnia for instance? Factoring in
those, providers are now prescribing such apps and
payors are covering them for patient care, allowing an

Table 1. Continued.

Author(s)
Year of
publication Therapeutic category

App stores
evaluated Apps identified Apps selected

Rutledge K,
et al.14

Google
Play Store

Google Play Store:
4639

Singh K,
Diamantidis C,
Ramani S, et al.15

2019 CKD Apple App
Store,
Google
Play Store

Apple App Store: 178
Google Play Store:
200

Apple App Store: 11 Google
Play Store: 12
Dual-platform apps: 5

Bergeron D, Morin
C, Bigder M,
et al.16

2019 Neurosurgery Apple App
Store,
Google
Play Store

422 118 Total 95 iOS Apps and 52
Android Apps (29 Apps
with both iOS and Android
versions)*

Siddique A, Krebs
M, Alvarez S,
et al.17

2019 CKD Apple App
Store,
Google
Play Store

431 12**

Talwar D, Yeh Y,
Chen W, et al.18

2019 Genomics Apple App
Store,
Google
Play Store

Apple App Store: 616
Google Play Store:
678

88 Total iPad 57, iPhone 52,
Android 47*

Metelmann B,
Metelmann C,
Schuffert L,
et al.19

2018 Cardiopulmonary
resuscitation

Apple App
Store,
Google
Play Store

Apple App Store: 744
Google Play Store:
3146

34**

CKD: chronic kidney disease; ICU: intensive care unit.
*Apps crossed over on both platforms (iOS and Android).
**Break down of apps and respective platforms are not indicated in this paper.
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easier process of access to these apps is needed. If nothing
less, tech companies that partner with other health organiza-
tions with a vested interest in digital health may allow some
expertise to craft a means of delineating how to categorize
apps for better patient access. If not, providers and patients
will ultimately have to turn to other organizations to
provide a means of determining app categorization and
tools to navigate the app store. This in turn could be a frag-
mented approach with some companies or groups only cov-
ering certain areas (e.g. psychology, endocrinology) and
thus pose a barrier to those patients with multiple
co-morbidities.

Conclusion
Mobile app stores are now the primary means for patients to
access digital health products and services. However, app
stores are inherently designed poorly and limit the effective-
ness of patients and clinicians to actively identify and utilize
such apps without using outside resources. These limita-
tions will continue to hamper digital health endeavors,
especially as a push for evidence-based prescribable apps
come to the fore. Alternative mechanisms for providers to
recommend for patients will likely make large strives
unless changes are made to the medical app environment.
This can be rectified by better collaboration amongst mul-
tiple stakeholders to improve design and utilization for
current and future patient needs.
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