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Abstract

Background: Medication nonadherence is a significant barrier to therapy success. Smartphone apps represent reasonable tools
for simple adherence-enhancing interventions. Many adherence apps are available in app stores with diverse content, quality, and
outputs. We define “output of an adherence app” as the processing and visualization of data recorded by the user and related to
adherence. In 2016, Santo et al defined 5 desirable features in the output of adherence apps: tracking history, charts, statistics,
rewards, and an exportable file. With this, a reference point to evaluate outputs of adherence apps was delivered. Identifying and
fulfilling users’ needs are essential when developing an adherence app for patients’ self-management and professional adherence
services, such as therapy support provided by health care professionals (HCPs).

Objective: We aimed to investigate the smartphone app market regarding desirable features in the outputs, explore the users’
needs, and evaluate the concordance.

Methods: We searched for smartphone adherence apps in the 2 largest commercial app repositories by using keywords. Search
results were screened for eligibility by applying inclusion and exclusion criteria. Eligible, freely available apps were tested
regarding desirable features in their output. We conducted 2 focus groups and a cross-sectional online survey to explore users’
needs. Survey participants rated their desire for features on a 7-point Likert scale. Focus groups were analyzed using the previously
reported framework method. Descriptive statistics were calculated by median and IQR or mean and SD. We compared survey
subgroups with a 2-tailed t test. A P value <.05 was considered statistically significant.

Results: We screened 80 apps for eligibility and included 9 in our analyses. All desirable features were present, with tracking
history being the most frequent feature (in 8/9 apps). Other desirable features were observed in 3 or fewer of the apps. Eight
individuals participated in the 2 focus groups. During the focus groups, a total of 13 categories of desired features emerged. All
5 desirable features were rated as important in adherence apps. Three additional features were mentioned: (1) professional feedback
regarding therapy or intake course, (2) additional recommendations based on intake course, and (3) option to discuss the data
with an HCP. A total of 42 individuals participated in the online survey. Tracking history was the most desired (mean rating of
5.29) and rewards the least desired feature (mean rating of 2.81) in the output. There was ambivalence regarding professional
feedback, statistics, and charts. Participants with or without regular medication use showed no significant differences.

Conclusions: The outputs delivered by freely available smartphone adherence apps only partly match users’ needs. Users
showed a special interest in the interpretation of their data with an HCP. Therefore, adherence apps cannot substitute for the HCP
but can be used to enhance current patient care.

(JMIR Mhealth Uhealth 2025;13:e68919) doi: 10.2196/68919
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Introduction

Medication nonadherence is known to be a significant barrier
to therapy success, leading to higher mortality and morbidity
rates as well as increased health care costs [1]. According to
the World Health Organization (WHO) in 2003, adherence to
medication for chronic diseases averages around 50% [1].
Approximately half of medication nonadherence is unintentional,
caused by forgetfulness, unawareness of incorrect intake
behavior, or an overly complex treatment regimen, among others
[2,3].

In the era of digitalization and mobile health (mHealth) where
the smartphone is ubiquitous, smartphone apps offer new
possibilities for simple interventions on adherence difficulties
[4]. In 2023 in Switzerland, over 96% of the population were
in possession of a smartphone [5], with increasing tendencies
in the next years. Therefore, apps constitute a reasonable tool
for interventions to address medication adherence difficulties
up to optimizing adherence.

Currently, many medication adherence apps are available in
commercial app stores with diverse content, functionalities, and
quality [6]. Most of them are intended for the sustainable
improvement of medication self-management. Currently, it is
unclear whether they can achieve this objective [7]. Various
systematic reviews regarding adherence apps report a significant
improvement in medication adherence with their use [8-10].
Since forgetfulness is one major barrier to adherence [3],
reminding patients is a continuously pursued method in the
management of adherence. This is done by adherence apps with
the so-called reminder function, which often consists of a sound
and a push message sent from the app to the mobile phone of
the patient at scheduled intake times.

In 2018, Ahmed et al [11] analyzed medication adherence apps
regarding their used adherence strategies and grouped them into
3 categories: reminder, educational, and behavioral strategies.
While a reminder was the most commonly used strategy (92%
of all tested apps), behavioral (45%) and educational strategies
(9%) were underrepresented. Bailey et al [6] also reported an
integrated reminder function in about 90% of the available
health apps. A meta-analysis of 16 studies on chronic diseases
reported an increase in adherence from 50% to 67.8% with the
use of a reminder function, demonstrating its optimizing effect
on medication adherence [12].

Overall, while the effects of the reminder function are
extensively investigated, little is known about the usefulness
and benefits of the educational and behavioral strategies in
adherence apps. Educational strategies in adherence apps aim
to increase patients’ knowledge about their medication and can
include features such as feedback or professional
recommendations based on adherence data [13]. Behavioral
strategies seek to induce behavioral change through features
such as tracking or reward systems [13]. Among all available
features, we selected those that involve the processing,
visualization, and interpretation of adherence data recorded by

users in the app to define the “output of an adherence app.” In
2016, Santo et al [14] published a stepwise process to identify
high-quality medication adherence apps. Based on prior research
and literature, they defined 20 so-called “desirable features” in
adherence apps and categorized them into practical and
functionality features. Among the 17 functionality features, a
total of 5 concerned the output and were: tracking history, charts,
statistics, rewards and an exportable file. Santo et al [14]
delivered a reference point that can be used to investigate further
the features in the output of adherence apps and to draw
conclusions on the quality of adherence apps’ outputs.

Moreover, in times where implementation sciences become
more important [15] and the involvement of patients and public
is required in any development [16], identifying the needs of
the target group and matching the intervention to the end users
are key aspects for the successful implementation of any
intervention [17,18]. Therefore, awareness and knowledge of
the users’ needs are essential for the development of an
adherence app that may be used for patients’ self-management
as well as for professional services, such as a pharmacist-led
adherence service.

In summary, adherence apps’ outputs as well as the users’
perspective and needs have been insufficiently investigated so
far. With this study, we aimed to investigate the current
adherence app market regarding 5 desirable features in the
output reported by Santo et al [14], explore users’ needs, and
evaluate the concordance. Our overarching research question
is: to what extent do freely available medication adherence apps
deliver outputs that match users’ needs.

Methods

App Search Strategy and Selection Process
An app search was conducted in October 2023 in the Swiss
Apple App Store and Google Play Store by using the following
key words: medication adherence, medication reminder,
medication tracker, and medication management. The key words
were selected based on previous research regarding systematic
medication adherence app searches [14] and adapted to our
context and interest. Predefined inclusion and exclusion criteria
were applied to the search results. Inclusion criteria were: in
English or German language, freely available or free version
available, compatible with iOS and Android, last update latest
in 2022, ready to use after opening (no bugs or other technical
problems), targets the human population, minimum 4-stars
rating in the store, and minimum 10 users’ ratings in the store.
Exclusion criteria were: contains only a general alarm (eg, alarm
clock), limited to one specific medication (eg, birth control pill),
limited to one specific health condition (eg, asthma), limited to
one specific population (eg, women), focuses on lifestyle or
fitness, includes only a game, delivers only medical information,
or is provided by a health care professional (HCP) for their own
patients.
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We followed a pragmatic approach by evaluating the highest
ranked and therefore most visible adherence apps in the app
stores and screened the first 20 app results per search term for
eligibility. Eligibility screening was performed by KM based
on the information available in the app description and
screenshots in the stores. The reporting of the app search was
informed by the PRISMA (Preferred Reporting Items for
Systematic reviews and Meta-Analyses) statement, where
applicable (Multimedia Appendix 1) [19].

App Analysis Regarding Desirable Features
Apps that matched the inclusion criteria were analyzed by KM
regarding the features in their output. If a free version was
available with the option for a paid or professional version, only
the cost-free features were included in the analysis. Eligible
apps were downloaded, and timepoints for the intakes of an
illustrative medication were scheduled, that is, ibuprofen 400
mg, 2 times daily, for 3 consecutive days. The reminder function
was enabled if available in the app. In a random order, half of
the scheduled medication intakes were confirmed, and the
remaining intakes were intentionally skipped to mimic missed
doses. After 3 days, the provided adherence outputs were
evaluated by listing all observed desirable features per app in
a Microsoft Excel spreadsheet. We calculated the frequency of
occurrence of the 5 desirable features in the output defined by
Santo et al [14]. Additionally, we assessed the following
characteristics of included apps based on their app store
description and websites: rating, number of ratings, registration
as a medical device, and involvement of HCP in the
development process.

Focus Groups
Since literature suggests that 2 to 3 focus groups are likely to
capture at least 80% of themes on a topic [20], we conducted 2
focus groups to explore users’ perspective and needs regarding
the output of adherence apps. Purposive sampling was used
within the acquaintance of the researchers. Participants were
contacted by phone, messenger, and email. Requirements for
participation were owning a smartphone and having experience
with mHealth apps. Participation was voluntary. Each group
included the moderator (KM), 2 note-takers (VS and IA), and
4 participants. No prior relationship was established between
KM and the participants. A total of 5 participants were recruited
from the personal network of VS and 1 participant from the
personal network of IA. A semistructured guide was developed
and approved by KM, VS, and IA. The guide consisted of a first
part where participants were invited to talk about their
experiences with mHealth and adherence apps, and a second
part where an example of a freely available adherence app with
all 5 desirable features was presented. In each focus group, the
researchers introduced themselves (name, current position,
research focus), presented the focus group process, and outlined
the research purpose. To characterize the participants, we
assessed age, sex, job, and nationality.

All discussions were audio recorded. Participants were asked
to give their opinion on the different features and to rate which
of the presented features was useful or important to them. For
the rating, participants lifted a green card to indicate agreement
and a red card to indicate disagreement. Voting scores were

announced orally and written down by the note-takers. After
every rating, participants were invited to explain the reasons
for their decision. The focus groups were reported in accordance
with the COREQ (Consolidated Criteria for Reporting
Qualitative Research) checklist (Multimedia Appendix 2) [21].

Online Survey
We conducted a cross-sectional online survey. A 3-item survey
was developed in German language that inquired about (1) the
participants’ characteristics, (2) one main question “Which of
the following features would you desire in an app to manage
your medication intake?” and (3) a free comment section. A list
of the 5 desirable features from literature, expanded by the
findings from the focus groups with illustrative examples and
explanations, was provided. Participants rated their desire for
each feature on a 7-point Likert-Scale from 1 (absolutely not
desirable) to 7 (absolutely desirable); all items were mandatory.

We used the secure web application REDCap (Research
Electronic Data Capture; Vanderbilt University) for the design
of the online survey and the data collection. The online survey
was pretested and piloted with 39 pharmacy students in their
first year of the master’s program, regarding technical
functionality and linguistic clarity. Mean age of the master’s
students was 24 years. A total of 32 (82%) students were female.
Pretesting participants were smartphone owners, and 11
participants (28%) took regular medication. Differences from
the pretest participants to the survey sample population include
a younger age, a higher proportion of females, and a closer
connection to the health care sector.

We disseminated the survey link by email or mobile messenger
services to approximately 60 eligible participants in October
2023 through snowball sampling. Purposive sampling was used
within the acquaintance of the researchers (KM, VS, IA). Access
to the survey was restricted to individuals who were directly
provided with the survey link. The link was valid for 4 weeks.
To reach a heterogeneous group of potential adherence app
users, the only eligibility criterion for participation was the
possession of a smartphone. The participants of the focus groups
were excluded from participation in the online survey since they
provided the feature suggestions and were biased. The online
survey was reported in accordance with the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES;
Multimedia Appendix 3) [22].

Data Analysis
The focus groups were analyzed according to the framework
method by Gale et al [23]. All audio files were transcribed
verbatim by VS and coded by MV. The codes referred to desired
features of an adherence app that were mentioned by
participants. The codes were grouped in categories according
to the underlying adherence-optimizing strategy that is reminder,
behavioral, or educational, if applicable. For the analysis of the
online survey, only completed responses were considered. As
multiple submissions could not be technically prevented, we
checked the dataset for potential duplicates in participant
characteristics. Duplicates were not considered for the analysis.

Descriptive statistics were calculated by frequencies (in %),
mean and SD, or median and IQR. When averaging the points
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of the 7-point Likert-Scale rating, a value in the range of ±5%
of the neutral middle position of 4, that is, between 3.80 and
4.20, was defined as “ambivalent.” We used 2-tailed t tests to
compare subgroups (participants with vs without regular
medication) in the online survey. All calculations were
performed with Microsoft Excel. A P value of <.05 was
considered statistically significant.

Ethical Considerations
This study did not require ethics approval according to Swiss
law and the University of Basel’s policy. We ensured that all
aspects of the study were conducted in compliance with
applicable legal and institutional guidelines. Written informed
consent was obtained from all participants in the focus groups
and online survey. Focus group participants were compensated
with CHF 25 (US $31) for participation. The survey was
conducted anonymously and did not allow any identification
of participants.

Results

App Search and Feature Analysis

Characteristics of the Included Apps
A total of 80 apps were screened for eligibility. Nine apps out
of the 80 (11%) apps met the inclusion and exclusion criteria.

Five out of the 9 (56%) apps had a paid version besides the
freely available version. The median star rating was 4.5 (IQR
4.0-4.6). The number of ratings in the stores ranged from 12 to
230,450.

Of these 9 apps, a registration as a medical device was
mentioned for 2 (22%) apps in the store description or on the
app’s webpage. The involvement of an HCP in the app’s
development was indicated for 4 (44%) apps (2 with physicians,
2 with pharmacists) and of a pharmaceutical company for 1
(11%) app. The remaining 4 (44%) apps provided no
information regarding their development processes.

Frequency of the Desirable Features in the Output
All 5 desirable features according to Santo et al [14] were
observed with a median of 1 feature per app (IQR 1-2). The
tracking history was observed in 8 out of 9 apps and was the
most frequent (89%). All other desirable features were observed
in 3 or fewer of the tested apps (Table 1). Charts were the least
observed feature with only 1 app out of 9 (11%).

Table 1. Number and proportion of apps with corresponding features (N=9). Number and percentage of the 5 desirable features according to Santo et
al [14] observed in the outputs of 9 adherence smartphone apps.

Frequency, n (%)Feature

8 (89)Tracking history

3 (33)Statistics

2 (22)Rewards

2 (22)Exportable file

1 (11)Charts

Focus Groups
A total of 8 individuals accepted to take part in the focus groups
that were conducted in person in 2023 at the University of Basel
on March 20 (4 participants) and March 21 (4 participants). All
participating individuals had previous experience with mHealth
apps. The mean age was 25.3 (SD 3.5) years in the first focus
group and 41.8 (SD 20.3) years in the second focus group. A
total of 2 (50%) participants in the first focus group and 3 (75%)
participants in the second focus group were female. A total of
2 (25%) participants in the second group were working in health

care. The nationality of all 4 (100%) participants in the first
focus group was German. In the second focus group 2
participants were German and 2 participants were Swiss (50%
each). The focus groups lasted 80 and 100 minutes, respectively.

The app functionalities that were desired by the participants
were classified into 13 categories, of which 6 (46%) addressed
outputs of adherence apps and 7 (54%) concerned general
functions (Table 2). Four out of the 13 (31%) categories were
assigned to behavioral strategies, 3 (23%) to educational
strategies, and 1 (8%) category to reminder strategy.
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Table 2. Categories of the desired features of a medication adherence app mentioned by participants of 2 focus group discussions, grouped into features
in the output (n=6) and general functions (n=7).

Adherence-optimizing strategySection and category of desired features

Features in the output

Educational1. Additional recommendations or information based on intake course

N/Ab2a. Exportable file (eg, to the physician)

Educational3. Option to discuss the adherence data with a health care professional

Behavioral4a. Overview on the intakes and therapy course in form of statistics, history, or charts

Educational5. Professional feedback regarding therapy or intake course

Behavioral6a. Rewards (eg, collection of points or streaks)

General functions

N/Ab7a. Ad-free

N/Ab8a. Discretion (eg, no medication name in push messages), data security, and anonymity

N/Ab9. Management of several medications including an interaction check

Behavioral10. Motivational inputs (gamification, messages)

Reminder11a. Reminder function (eg, push notifications)

N/Ab12. Scan function for medication, therapy plans, or prescriptions

Behavioral13. Symptom tracking and well-being tracking

aConcordance with all features mentioned by Santo et al [14].
bNot applicable.

All 5 desirable features were mentioned by the participants and
rated as important to exist in a medication adherence app. Three
new features in the output were mentioned, which were: (1)
professional feedback regarding therapy or intake course, (2)
additional recommendations or information based on intake
course, and (3) option to discuss the adherence data with an
HCP (Table 2). One participant stated regarding professional
feedback on therapy course:

I would appreciate it if feedbacks were provided. For
example, if I experience side effects, I would receive
a response like: ‘Yes, that's normal and included in
90% of the reported side effects, you don't need to
worry.’ or ‘Please go to the pharmacy.’ or ‘Please
contact your doctor.’ [Participant 3, male, 27 years
old]

Another participant advocated for additional recommendations
and reminders.

It would be helpful to get a reminder or some
additional educational material. Something like a
simple overview of the ‘dos and don’ts’with the most
important information about what could influence the
therapy, both positively and negatively. [Participant
4, female, 29 years old]

Following the voting, 75% of the participants in both groups
agreed on the usefulness of the additional 3 features, especially
in case of a worsening therapy course.

These findings led to a final list of 8 desired features selected
by adherence app users, which are: tracking history, charts,

statistics, rewards, exportable file, professional feedback in the
app, additional recommendations and information, and option
to discuss the data with an HCP. They were used for the online
survey.

Online Survey

Characteristics of the Participants
A total of 50 out of the 60 invited participants took part in the
survey, corresponding to a participation rate of 83%. Eight
surveys were excluded from the analysis due to incomplete
answers (n=7; completion rate of 86%) and conspicuous
responses due to a general aversion against adherence apps
(n=1), as indicated in the section titled “Free Comment Section.”
A total of 42 surveys were analyzed. Participants showed a
median time for completion of 3.3 (IQR 2.3-5.4) minutes.

The mean age of the participants was 53 (SD 19.1, range 25-86)
years and 22 of the 42 (52%) participants were female. Regular
medication was taken by 26 (62%) participants, with 14 (33%)
participants taking 1-2 medications, 8 (19%) participants taking
3-4 medications, and 4 (10%) participants taking 5 or more
medications. No participant was currently using an app for their
medication management.

Desired Features
Overall, the participants rated the tracking history as the most
desired feature in the output of an adherence app and rewards
as the least desired feature. Ambivalence was observed for the
features professional feedback, statistics, and charts (Table 3).
There were no significant differences in perception between
participants with and without regular medication intakes (mean
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rating of participants with regular medication vs without regular
medication: tracking history 5.62 vs 4.75; exportable file 5.08
vs 4.44; option to discuss with HCP 4.50 vs 4.19; additional
Recommendations 4.27 vs 4.13; professional feedback 4.19 vs

3.94; statistics 3.92 vs 4.19; charts 3.65 vs 4.44; and rewards
2.35 vs 3.56).

Half of the participants rated the option to discuss the data with
an HCP and additional recommendations with 5 points or more,
indicating a strong desire for those features (Table 4).

Table 3. Participant ratings of desire for 8 app features (n=42), presented as mean (SD) on a 7-point Likert scale, where 1 represents “no desire” and
7 represents “absolute desire.”

Mean (SD)Feature

5.29 (1.09)Tracking history

4.83 (1.72)Exportable file

4.38 (1.79)Option to discuss with an HCPa

4.21 (1.75)Additional recommendations

4.10 (1.75)Professional feedback

4.02 (1.81)Statistics

3.95 (1.86)Charts

2.81 (1.63)Rewards

aHCP: health care professional.

Table 4. Scores of 42 survey participants regarding the 8 features in the output of adherence apps, presented as number and frequency—n (%)—for
each Likert-scale point from 1 (absolutely not desirable) to 7 (absolutely desirable).

Likert-scale point, n (%)Feature

7 (absolutely
desirable)

6 (desirable)5 (somewhat de-
sirable)

4 (neutral)3 (somewhat
not desirable)

2 (not desir-
able)

1 (absolutely
not desirable)

13 (31)a11 (26.2)6 (14.3)3 (7.1)6 (14.3)2 (4.8)1 (2.4)Tracking history

7 (16.7)9 (21.4)14 (33.3)a1 (2.4)7 (16.7)1 (2.4)3 (7.1)Exportable file

5 (11.9)8 (19)8 (19)9 (21.4)a5 (11.9)3 (7.1)4 (9.5)Option to discuss with an

HCPb

4 (9.5)5 (11.9)13 (31)a6 (14.3)6 (14.3)4 (9.5)4 (9.5)Additional recommenda-
tions

2 (4.8)9 (21.4)a9 (21.4)a6 (14.3)7 (16.7)5 (11.9)4 (9.5)Professional feedback

5 (11.9)5 (11.9)6 (14.3)10 (23.8)a5 (11.9)8 (19)3 (7.1)Statistics

5 (11.9)5 (11.9)5 (11.9)10 (23.8)a7 (16.7)5 (11.9)5 (11.9)Charts

0 (0)3 (7.1)6 (14.3)4 (9.5)7 (16.7)11 (26.2)11 (26.2)aRewards

aIndicates the highest frequency.
bHCP: health care professional.

Free Comment Section
A total of 10 out of the 42 (24%) survey participants suggested
1 or more additional features in the free comment section that
they would desire in a medication adherence app, which were:
a reminder function (4, 10% participants), a direct contact or
data export to their physician (2, 5% participants each),
suggestions for alternative medications in case of unavailability
of their usual medication (1, 2% participants), and the possibility
to reorder medication if needed (1, 2% participants). Comments
on the app structure concerned local data storage (2, 5%

participants) and that the app should be kept simple (“keep it
simple and stupid”; 2, 5% participants).

Discussion

Principal Results
Our results regarding the features in the output of 9 medication
adherence apps indicate that the majority of freely available
medication adherence apps only partly deliver the desirable
outputs. The delivery of a tracking history was the strategy most
often pursued by app developers to present adherence data to
the user. This observation seems to coincide with the users’
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needs, as our online survey indicated the tracking history to be
the most desired and most important feature for potential users.
In a similar but opposite way, the features less present in
adherence apps were adherence data processing or visualization
in the form of charts, statistics or rewards, and were also the
features least needed by survey participants. On the contrary,
regarding sharing data, for example, through an exportable file
or a direct exchange with HCP, only 2 apps out of 9 included
such a feature in their cost-free version, although our participants
quoted the availability of such additional features as highly
important.

Our findings align with the findings from Santo et al [14] where
tracking history was by far the most frequent output feature in
the tested adherence apps, while the other 4 features were only
present in one fourth or fewer of them. This observation leads
us to the conclusion that in the last few years—despite a rapidly
growing and evolving field [24]—the outputs of adherence apps
remained predominantly unchanged. Nevertheless, the 9
adherence apps we tested ranked the highest in the app stores,
although the desired output features were lacking. This situation
may have several reasons.

First, from the users’ perspective, one reason may be a lack of
understanding regarding the importance of good adherence
behavior. Delivering statistics such as a percentage of taken
doses or charts may not be tangible for the common user and
therefore not of deep interest in an adherence app. This
hypothesis is strengthened by our survey results, which revealed
a need by half of the participants for professional inputs or
feedback based on their adherence data or treatment course, and
especially for the possibility to share their data with an HCP
either by an exportable file or a direct discussion with an HCP.
In 2014, Hilliard et al [25] described a similar result when asking
users for their preferences and design recommendation for an
mHealth app to promote cystic fibrosis self-management.
Participants were especially interested in communicating with
their HCP between clinic visits and improving care by giving
HCPs access to their data through the app. In summary, users
seem to be more interested in the clinical meaning of their
adherence behavior and impact on their treatment course rather
than getting feedback on their performance with medication
use, for example, in the form of statistics. This conclusion
provides a rationale for the usefulness and importance of
professional adherence services that, for example, could use
mHealth apps as a practical and easily accessible solution to
collect adherence data.

Second, users might be more interested in other app functions
than adherence data outputs, for example, in the reminder
function. This consideration is supported by the findings from
Park et al [26], where users especially appreciated the feature
of helpful reminders and notifications. The desire for a reminder
function was also expressed and rated as a key feature in our
focus groups, as well as by several participants in the online
survey in the free comment section. Such a reminder function
was integrated in all of the 9 tested apps, which aligns with the
findings from prior app content analyses [6,11] and indicates
the awareness of the current mHealth market about this strong
users’ desire.

Third, although our analysis was limited to the
non–disease-specific apps, noteworthy differences were
observed in the literature for disease-specific apps. A systematic
review of freely available mobile apps for breast cancer
survivorship and self-management found that apps specific for
this condition primarily focus on app features such as
educational material, symptom tracking, and social networking
[27]. In contrast, adherence-enhancing features such as
reminders or tracking were underrepresented in those apps. This
suggests that app developers may prioritize different features
depending on the primary target audience. Universal,
non–disease-specific apps tend to emphasize simple general
app features such as reminders, tracking, or the ability to export
data, whereas disease-specific apps place greater emphasis on
condition-related features. Since ease of use is a key factor
valued by users of non–disease-specific adherence apps [28],
maintaining a lean and simple app structure might be an
intentional decision by app developers.

We did not assess the association between app ranking and
frequency of key features. This ranking is—besides keyword
matching—primarily determined by factors such as active user
engagement, number of downloads, retention rates, and ratings
[29]. Findings from a previous study indicate that higher-rated
apps (≥4 stars) included desirable features such as tracking
history and data export/sharing features more often than
lower-rated apps (<4 stars) [30]. Similar trends were observed
for incentives, complex medication instructions, and medical
social networking [30]. A similar study found that consumer
ratings were most strongly correlated with general features,
such as update frequency, charges, and absence of
advertisements [31]. Among these, the strongest individual
factor associated with ratings was whether the app was free of
charge. Therefore, it remains debatable whether the desirable
features have a significant impact on user ratings, while the
cost-free nature of the apps included in the analysis and their
reminder function appear to be the most influential factors
contributing to high ratings.

However, besides reminder and general app functions, the
mHealth market should not underestimate the usefulness of
other adherence strategies such as educational and behavioral
strategies, as the majority of desired features identified in the
focus groups were related to these strategies. Those strategies
in adherence apps could further enhance the adherence of their
users, since it is reported that knowledge of the medication and
the disease itself is one contributing factor to higher adherence
rates [32,33]. In 2013, a systematic review and meta-analysis
showed that feedback on recent dosing history can increase
adherence in patients [34]. In practice, this could be done by
professional feedback from the app or, again, feedback from an
HCP—as suggested by our focus group participants and desired
by half of our survey participants. Delivering such feedback
features could further exploit the potential of adherence apps
to improve adherence on multiple levels in the future. Moreover,
by integrating more desired features, adherence apps could
constitute a useful and appropriate tool for patients’ medication
self-management or for an HCP-driven adherence support. In
addition to purely improving adherence, user-friendlier apps
can lead to overall higher satisfaction and willingness to use
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such an app, particularly in the long term for chronic diseases.
A systematic review on factors influencing adherence to
mHealth apps in noncommunicable diseases highlighted that
ongoing contact or telecoaching with HCPs, as well as
personalized feedback, positively affected app adherence [35].
Therefore, with user-friendlier apps, the likelihood of achieving
a sustainable implementation of adherence apps increases,
especially in a professional setting such as an adherence service
delivered by an HCP. Further research in the real-world setting
is necessary to gain deeper knowledge about the
implementability of an app-based professional adherence
service.

Strengths and Limitations
This project had several strengths. First, the demographics of
our participants were highly heterogeneous, such as the age
distribution, especially in the online survey. Therefore, our
participants were more likely to represent the general population.
Nevertheless, the generalizability of our findings is limited due
to the small sample size. To obtain representative results, a
larger, population-based survey might be necessary. Second,
the majority of participants in the online survey took regular
medication, which matches the main target group of adherence
apps. Their perception of desirable features in an mHealth app
is therefore of special interest and relevance to this project.
Third, during the development process, the online survey was
tested and piloted with pharmacy students in the first year of
master’s program. In this way, we could ensure flawless
technical functionality and general comprehensibility of the
survey.

We acknowledge some limitations. First, the presented results
of the app test are limited in their generalizability to the whole
range of available adherence apps, since we included only freely
available apps. Thus, the presence of desirable features in the
apps’ whole market may be underestimated. Missing desirable
features such as the option to contact an HCP or an exportable
file are often present in the paid or pro version of an app,
especially in those apps that are designed with HCPs or are
registered as a medical device. However, patients may prefer a
freely available app for mHealth to support them in their
medication use, especially when they are newly taking
medicines. Thus, our results are valuable. Second, we excluded
apps designed for specific diseases from the analysis. As noted

in the literature, disease-specific apps such as for diabetes
management or cancer care often include a tailored combination
of features that specifically address the needs of patients with
the respective condition [27,36,37]. Our results may therefore
be limited in their ability to reflect the needs of patients with
specific conditions. Although general features of adherence
apps may be helpful to promote user engagement, future
research could focus on stratifying adherence feature
requirements based on disease type and management complexity
to ensure optimal support and effectiveness. Third, our analysis
is restricted to the Swiss app stores. We cannot rule out that
results might be different for other regions. Fourth, no
participants in the survey had experience using an adherence
app, which implies that there was no practical knowledge on
adherence apps and the usefulness of different features.
Therefore, the perception of our participants may differ from
that of actual users.

Conclusions
Freely available adherence apps only partly deliver adherence
data outputs that match users’needs. Therefore, it is conceivable
that apps currently do not fully exploit their potential in
optimizing adherence and user engagement. Our participants
showed a special interest in the interpretation of their entered
adherence data, for example, in form of a discussion with their
HCP and recommendations from the app, which are features
primarily available exclusively in the paid and pro versions of
the apps. Adherence apps, either as free or paid version, are not
able and neither should be intended to replace HCPs; instead,
they could be used to complement current patient care by
integrating apps into the treatment setting. More research is
needed to further investigate the integration of adherence apps
into medical and pharmaceutical workflow.

In the future, and for an effective and sustainable
implementation of adherence apps in patients’ self-management
or professional adherence services, further research is required
regarding the feasibility and acceptance of adherence apps in
the real-world setting, from the patients’ and HCPs’
perspectives. Besides proving the effectiveness of reminder
functions, other adherence strategies should be brought more
into focus, such as adherence data outputs or educational inputs,
and their effects on patients’ adherence and user engagement.

Acknowledgments
We are grateful to Melina Verbeek, MSc, for assisting with coding the focus group transcripts. The authors declare the use of
generative artificial intelligence tool ChatGPT by OpenAI for grammar and language review of the manuscript.

Funding
No funding was received for the conduct of this study.

Data Availability
All datasets generated and analyzed during this study are not publicly available due to data protection and privacy regulations
but may be obtained from the corresponding author upon reasonable request.

JMIR Mhealth Uhealth 2025 | vol. 13 | e68919 | p. 8https://mhealth.jmir.org/2025/1/e68919
(page number not for citation purposes)

Messner et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Authors' Contributions
KM, VS, SA, and IA contributed to the conceptualization of this study and the development of the methodology. KM was
responsible for project administration. App search and feature analysis were performed by KM. Focus groups were prepared and
conducted by KM and VS. All research activities were supervised by IA. The first draft of the manuscript was written by KM.
All authors commented on previous versions of the manuscript. All authors read and approved the final manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
PRISMA checklist.
[DOCX File , 17 KB-Multimedia Appendix 1]

Multimedia Appendix 2
COREQ checklist.
[DOCX File , 16 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
[DOCX File , 18 KB-Multimedia Appendix 3]

References

1. Adherence to long-term therapies: evidence for action. World Health Organization. 2003. URL: https://apps.who.int/iris/
handle/10665/42682 [accessed 2023-09-05]

2. Jimmy B, Jose J. Patient medication adherence: measures in daily practice. Oman Med J. 2011;26(3):155-159. [FREE Full
text] [doi: 10.5001/omj.2011.38] [Medline: 22043406]

3. Hanghøj S, Boisen KA. Self-reported barriers to medication adherence among chronically ill adolescents: a systematic
review. J Adolesc Health. 2014;54(2):121-138. [doi: 10.1016/j.jadohealth.2013.08.009] [Medline: 24182940]

4. Rathbone AL, Prescott J. The use of mobile apps and SMS messaging as physical and mental health interventions: systematic
review. J Med Internet Res. 2017;19(8):e295. [FREE Full text] [doi: 10.2196/jmir.7740] [Medline: 28838887]

5. Anteil der Besitzer von Mobiltelefonen in der Schweiz nach Telefonart im Jahr 2023. Statista. 2024. URL: https://de.
statista.com/statistik/daten/studie/537944/umfrage/besitz-von-smartphone-bzw-tablet-in-der-schweiz/ [accessed 2024-04-09]

6. Bailey SC, Belter LT, Pandit AU, Carpenter DM, Carlos E, Wolf MS. The availability, functionality, and quality of mobile
applications supporting medication self-management. J Am Med Inform Assoc. 2014;21(3):542-546. [FREE Full text] [doi:
10.1136/amiajnl-2013-002232] [Medline: 24163156]

7. Albrecht UV, Aumann I, Breil B, Brönner M, Dierks M-L, Fangerau H, et al. Chancen und risiken von gesundheits-apps
(CHARISMHA). Peter L. Reichertz Institut für Medizinische Informatik, TU Braunschweig & Medizinische Hochschule
Hannover. 2016:370. [doi: 10.24355/dbbs.084-201210110913-53]

8. Armitage LC, Kassavou A, Sutton S. Do mobile device apps designed to support medication adherence demonstrate efficacy?
A systematic review of randomised controlled trials, with meta-analysis. BMJ Open. 2020;10(1):e032045. [FREE Full text]
[doi: 10.1136/bmjopen-2019-032045] [Medline: 32005778]

9. Park LG, Howie-Esquivel J, Dracup K. A quantitative systematic review of the efficacy of mobile phone interventions to
improve medication adherence. J Adv Nurs. 2014;70(9):1932-1953. [doi: 10.1111/jan.12400] [Medline: 24689978]

10. Anglada-Martinez H, Riu-Viladoms G, Martin-Conde M, Rovira-Illamola M, Sotoca-Momblona JM, Codina-Jane C. Does
mHealth increase adherence to medication? Results of a systematic review. Int J Clin Pract. 2015;69(1):9-32. [doi:
10.1111/ijcp.12582] [Medline: 25472682]

11. Ahmed I, Ahmad NS, Ali S, Ali S, George A, Saleem Danish H, et al. Medication adherence apps: review and content
analysis. JMIR Mhealth Uhealth. 2018;6(3):e62. [FREE Full text] [doi: 10.2196/mhealth.6432] [Medline: 29549075]

12. Thakkar J, Kurup R, Laba T, Santo K, Thiagalingam A, Rodgers A, et al. Mobile telephone text messaging for medication
adherence in chronic disease: a meta-analysis. JAMA Intern Med. 2016;176(3):340-349. [doi:
10.1001/jamainternmed.2015.7667] [Medline: 26831740]

13. Ahmed I, Ahmad NS, Ali S, Ali S, George A, Saleem Danish H, et al. Medication adherence apps: review and content
analysis. JMIR Mhealth Uhealth. 2018;6(3):e62. [FREE Full text] [doi: 10.2196/mhealth.6432] [Medline: 29549075]

14. Santo K, Richtering SS, Chalmers J, Thiagalingam A, Chow CK, Redfern J. Mobile phone apps to improve medication
adherence: a systematic stepwise process to identify high-quality apps. JMIR Mhealth Uhealth. 2016;4(4):e132. [FREE
Full text] [doi: 10.2196/mhealth.6742] [Medline: 27913373]

JMIR Mhealth Uhealth 2025 | vol. 13 | e68919 | p. 9https://mhealth.jmir.org/2025/1/e68919
(page number not for citation purposes)

Messner et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mhealth_v13i1e68919_app1.docx&filename=4760af3385ee039fa7a94118cb47ee91.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e68919_app1.docx&filename=4760af3385ee039fa7a94118cb47ee91.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e68919_app2.docx&filename=dc6bb4e09c3103091f978711ff0c940c.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e68919_app2.docx&filename=dc6bb4e09c3103091f978711ff0c940c.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e68919_app3.docx&filename=4d5f580b70eb183a61815b97be8893c8.docx
https://jmir.org/api/download?alt_name=mhealth_v13i1e68919_app3.docx&filename=4d5f580b70eb183a61815b97be8893c8.docx
https://apps.who.int/iris/handle/10665/42682
https://apps.who.int/iris/handle/10665/42682
https://europepmc.org/abstract/MED/22043406
https://europepmc.org/abstract/MED/22043406
http://dx.doi.org/10.5001/omj.2011.38
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22043406&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2013.08.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24182940&dopt=Abstract
https://www.jmir.org/2017/8/e295/
http://dx.doi.org/10.2196/jmir.7740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28838887&dopt=Abstract
https://de.statista.com/statistik/daten/studie/537944/umfrage/besitz-von-smartphone-bzw-tablet-in-der-schweiz/
https://de.statista.com/statistik/daten/studie/537944/umfrage/besitz-von-smartphone-bzw-tablet-in-der-schweiz/
https://europepmc.org/abstract/MED/24163156
http://dx.doi.org/10.1136/amiajnl-2013-002232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24163156&dopt=Abstract
http://dx.doi.org/10.24355/dbbs.084-201210110913-53
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=32005778
http://dx.doi.org/10.1136/bmjopen-2019-032045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32005778&dopt=Abstract
http://dx.doi.org/10.1111/jan.12400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24689978&dopt=Abstract
http://dx.doi.org/10.1111/ijcp.12582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25472682&dopt=Abstract
https://mhealth.jmir.org/2018/3/e62/
http://dx.doi.org/10.2196/mhealth.6432
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29549075&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2015.7667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26831740&dopt=Abstract
https://mhealth.jmir.org/2018/3/e62/
http://dx.doi.org/10.2196/mhealth.6432
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29549075&dopt=Abstract
https://mhealth.jmir.org/2016/4/e132/
https://mhealth.jmir.org/2016/4/e132/
http://dx.doi.org/10.2196/mhealth.6742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27913373&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Bauer MS, Damschroder L, Hagedorn H, Smith J, Kilbourne AM. An introduction to implementation science for the
non-specialist. BMC Psychol. 2015;3(1):32. [FREE Full text] [doi: 10.1186/s40359-015-0089-9] [Medline: 26376626]

16. Brett J, Staniszewska S, Mockford C, Herron-Marx S, Hughes J, Tysall C, et al. Mapping the impact of patient and public
involvement on health and social care research: a systematic review. Health Expect. 2014;17(5):637-650. [FREE Full text]
[doi: 10.1111/j.1369-7625.2012.00795.x] [Medline: 22809132]

17. Pfadenhauer LM, Gerhardus A, Mozygemba K, Lysdahl KB, Booth A, Hofmann B, et al. Making sense of complexity in
context and implementation: the context and implementation of complex interventions (CICI) framework. Implement Sci.
2017;12(1):21. [FREE Full text] [doi: 10.1186/s13012-017-0552-5] [Medline: 28202031]

18. Barkhordarian A, Demerjian G, Jan A, Sama N, Nguyen M, Du A, et al. Stakeholder engagement analysis - a bioethics
dilemma in patient-targeted intervention: patients with temporomandibular joint disorders. J Transl Med. 2015;13:15.
[FREE Full text] [doi: 10.1186/s12967-014-0366-z] [Medline: 25600231]

19. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ. 2021;372:n71. [FREE Full text] [doi: 10.1136/bmj.n71] [Medline:
33782057]

20. Guest G, Namey E, McKenna K. How many focus groups are enough? Building an evidence base for nonprobability sample
sizes. Field Methods. 2016;29(1):3-22. [doi: 10.1177/1525822X16639015]

21. Tong A, Sainsbury P, Craig J. Consolidated Criteria for Reporting Qualitative Research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care. 2007;19(6):349-357. [doi: 10.1093/intqhc/mzm042] [Medline:
17872937]

22. Eysenbach G. Improving the quality of web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
J Med Internet Res. 2004;6(3):e34. [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

23. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of qualitative data in
multi-disciplinary health research. BMC Med Res Methodol. 2013;13:117. [FREE Full text] [doi: 10.1186/1471-2288-13-117]
[Medline: 24047204]

24. Global mHealth Apps Market Size & Trends Report. 2030. URL: https://www.grandviewresearch.com/industry-analysis/
mhealth-app-market [accessed 2024-02-22]

25. Hilliard ME, Hahn A, Ridge AK, Eakin MN, Riekert KA. User preferences and design recommendations for an mhealth
app to promote cystic fibrosis self-management. JMIR Mhealth Uhealth. 2014;2(4):e44. [FREE Full text] [doi:
10.2196/mhealth.3599] [Medline: 25344616]

26. Park JYE, Li J, Howren A, Tsao NW, De Vera M. Mobile phone apps targeting medication adherence: quality assessment
and content analysis of user reviews. JMIR Mhealth Uhealth. 2019;7(1):e11919. [FREE Full text] [doi: 10.2196/11919]
[Medline: 30702435]

27. Kapoor A, Nambisan P, Baker E. Mobile applications for breast cancer survivorship and self-management: a systematic
review. Health Informatics J. 2020;26(4):2892-2905. [FREE Full text] [doi: 10.1177/1460458220950853] [Medline:
32842830]

28. Park JYE, Li J, Howren A, Tsao NW, De Vera M. Mobile phone apps targeting medication adherence: quality assessment
and content analysis of user reviews. JMIR Mhealth Uhealth. 2019;7(1):e11919. [FREE Full text] [doi: 10.2196/11919]
[Medline: 30702435]

29. Google Play Ranking Factors for Android Apps (2023 Edition). 2023. URL: https://appradar.com/academy/
google-play-ranking-factors [accessed 2024-08-21]

30. Heldenbrand S, Martin BC, Gubbins PO, Hadden K, Renna C, Shilling R, et al. Assessment of medication adherence app
features, functionality, and health literacy level and the creation of a searchable Web-based adherence app resource for
health care professionals and patients. J Am Pharm Assoc (2003). 2016;56(3):293-302. [doi: 10.1016/j.japh.2015.12.014]
[Medline: 27067551]

31. Dayer LE, Shilling R, Van Valkenburg M, Martin BC, Gubbins PO, Hadden K, et al. Assessing the medication adherence
app marketplace from the health professional and consumer vantage points. JMIR Mhealth Uhealth. 2017;5(4):e45. [FREE
Full text] [doi: 10.2196/mhealth.6582] [Medline: 28428169]

32. Awwad O, Akour A, Al-Muhaissen S, Morisky D. The influence of patients' knowledge on adherence to their chronic
medications: a cross-sectional study in Jordan. Int J Clin Pharm. 2015;37(3):504-510. [doi: 10.1007/s11096-015-0086-3]
[Medline: 25708124]

33. Pagès-Puigdemont N, Mangues MA, Masip M, Gabriele G, Fernández-Maldonado L, Blancafort S, et al. Patients' perspective
of medication adherence in chronic conditions: a qualitative study. Adv Ther. 2016;33(10):1740-1754. [FREE Full text]
[doi: 10.1007/s12325-016-0394-6] [Medline: 27503082]

34. Demonceau J, Ruppar T, Kristanto P, Hughes DA, Fargher E, Kardas P, et al. Identification and assessment of
adherence-enhancing interventions in studies assessing medication adherence through electronically compiled drug dosing
histories: a systematic literature review and meta-analysis. Drugs. 2013;73(6):545-562. [FREE Full text] [doi:
10.1007/s40265-013-0041-3] [Medline: 23588595]

JMIR Mhealth Uhealth 2025 | vol. 13 | e68919 | p. 10https://mhealth.jmir.org/2025/1/e68919
(page number not for citation purposes)

Messner et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-015-0089-9
http://dx.doi.org/10.1186/s40359-015-0089-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26376626&dopt=Abstract
https://europepmc.org/abstract/MED/22809132
http://dx.doi.org/10.1111/j.1369-7625.2012.00795.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22809132&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-017-0552-5
http://dx.doi.org/10.1186/s13012-017-0552-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28202031&dopt=Abstract
https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-014-0366-z
http://dx.doi.org/10.1186/s12967-014-0366-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25600231&dopt=Abstract
https://www.bmj.com/lookup/pmidlookup?view=long&pmid=33782057
http://dx.doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33782057&dopt=Abstract
http://dx.doi.org/10.1177/1525822X16639015
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
https://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24047204&dopt=Abstract
https://www.grandviewresearch.com/industry-analysis/mhealth-app-market
https://www.grandviewresearch.com/industry-analysis/mhealth-app-market
https://mhealth.jmir.org/2014/4/e44/
http://dx.doi.org/10.2196/mhealth.3599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25344616&dopt=Abstract
https://mhealth.jmir.org/2019/1/e11919/
http://dx.doi.org/10.2196/11919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30702435&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458220950853?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458220950853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32842830&dopt=Abstract
https://mhealth.jmir.org/2019/1/e11919/
http://dx.doi.org/10.2196/11919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30702435&dopt=Abstract
https://appradar.com/academy/google-play-ranking-factors
https://appradar.com/academy/google-play-ranking-factors
http://dx.doi.org/10.1016/j.japh.2015.12.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27067551&dopt=Abstract
https://mhealth.jmir.org/2017/4/e45/
https://mhealth.jmir.org/2017/4/e45/
http://dx.doi.org/10.2196/mhealth.6582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28428169&dopt=Abstract
http://dx.doi.org/10.1007/s11096-015-0086-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25708124&dopt=Abstract
https://europepmc.org/abstract/MED/27503082
http://dx.doi.org/10.1007/s12325-016-0394-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27503082&dopt=Abstract
https://europepmc.org/abstract/MED/23588595
http://dx.doi.org/10.1007/s40265-013-0041-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23588595&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


35. Jakob R, Harperink S, Rudolf AM, Fleisch E, Haug S, Mair JL, et al. Factors influencing adherence to mhealth apps for
prevention or management of noncommunicable diseases: systematic review. J Med Internet Res. 2022;24(5):e35371.
[FREE Full text] [doi: 10.2196/35371] [Medline: 35612886]

36. Eberle C, Löhnert M, Stichling S. Effectiveness of disease-specific mhealth apps in patients with diabetes mellitus: scoping
review. JMIR Mhealth Uhealth. 2021;9(2):e23477. [FREE Full text] [doi: 10.2196/23477] [Medline: 33587045]

37. Vaffis S, Whaley S, Axon DR, Hall-Lipsy E, Hincapie A, Slack M, et al. Features of cancer mhealth apps and evidence
for patient preferences: scoping literature review. JMIR Cancer. 2023;9:e37330. [FREE Full text] [doi: 10.2196/37330]
[Medline: 37115587]

Abbreviations
CHERRIES: Checklist for Reporting Results of Internet E-Surveys
COREQ: Consolidated Criteria for Reporting Qualitative Research
HCP: health care professional
mHealth: mobile health
PRISMA: Preferred Reporting Items for Systematic reviews and Meta-Analyses
REDCap: Research Electronic Data Capture
WHO: World Health Organization

Edited by L Buis; submitted 18.Nov.2024; peer-reviewed by W Lee, W Lee; comments to author 29.May.2025; accepted 06.Nov.2025;
published 16.Dec.2025

Please cite as:
Messner K, Sutter V, Allemann S, Arnet I
Exploring the Fit Between the Outputs of Freely Available Medication Adherence Apps and Users’ Needs: Mixed Methods Study
JMIR Mhealth Uhealth 2025;13:e68919
URL: https://mhealth.jmir.org/2025/1/e68919
doi: 10.2196/68919
PMID:

©Kirstin Messner, Vanessa Sutter, Samuel Allemann, Isabelle Arnet. Originally published in JMIR mHealth and uHealth
(https://mhealth.jmir.org), 16.Dec.2025. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR mHealth and uHealth, is properly cited. The complete
bibliographic information, a link to the original publication on https://mhealth.jmir.org/, as well as this copyright and license
information must be included.

JMIR Mhealth Uhealth 2025 | vol. 13 | e68919 | p. 11https://mhealth.jmir.org/2025/1/e68919
(page number not for citation purposes)

Messner et alJMIR MHEALTH AND UHEALTH

XSL•FO
RenderX

https://www.jmir.org/2022/5/e35371/
http://dx.doi.org/10.2196/35371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35612886&dopt=Abstract
https://mhealth.jmir.org/2021/2/e23477/
http://dx.doi.org/10.2196/23477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33587045&dopt=Abstract
https://cancer.jmir.org/2023//e37330/
http://dx.doi.org/10.2196/37330
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37115587&dopt=Abstract
https://mhealth.jmir.org/2025/1/e68919
http://dx.doi.org/10.2196/68919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

