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Abstract:

With the digitalization of healthcare, mobile apps are also becoming increasingly relevant. This narrative
literature review examines the general expectations and requirements of patients for mobile health apps
based on scientific studies from the last 10 years (2014-2024), identifies specific functions and features
and summarizes the acceptance factors. The results show that mobile health apps should primarily
serve the success of treatment. Specifically desired functions include data entry and automated tracking,
reminder and alerting, personalization and customization, education and information as well as data
sharing and connectivity. Perceived usefulness and ease of use are among the most important
acceptance factors. Personal support from healthcare professionals also plays an important role in some
contexts. Various further research directions are discussed. Future research could for example focus on
the question of how specific functions affect user satisfaction and user loyalty once they have been

implemented.
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Introduction

Of the approximately eight billion people on the planet, around five billion people own a smartphone and
are therefore able to use mobile apps (Newzoo & Statista, 2023). On average, smartphone users in
Germany have 38 apps installed (Ipsos & Payback, 2024). The areas of application for apps are
constantly expanding. The relevance of mobile apps is not only increasing in banking, retail and
education (Drolia et al., 2022; Thusi & Maduku, 2020; Wohllebe et al., 2022; Wohllebe & Wolter, 2021).

The relevance of mobile health apps is also increasing. Sales of mobile apps in digital health will
increase from USD 2.4 billion in 2017 to USD 11.2 billion by 2025, almost fivefold (BIS Research, 2018).
According to a survey by Statista Consumer Insights (2023) the most relevant use cases for mobile apps
in the healthcare sector in Germany include nutrition apps, apps for measuring physical values and apps

for recording menstruation, natural contraception and family planning.

The growing practical relevance of mobile apps in healthcare is also attracting increasing interest from
researchers. According to Senjaliya & Corser (2021) , mobile healthcare apps are used in various areas,
including staff efficiency, communication, data processing and direct patient care. In view of the
increased technical possibilities and a shortage of medical professionals in some countries, mobile apps
are particularly relevant as a self-service access to medical care. Riaz & Atreja (2016) discuss the use
of apps for patient self-monitoring. Lohnari et al. (2016) outline applications in pregnancy tracking,
chronic disease management or behavioral therapy, for example. Also using mobile apps for fithess
tracking, symptom tracking or for health education are aspects of mobile applications in digital health
(Dimitrov, 2016). Lastly, also the use of mobile apps for telemedicine or teleaudiology is a growing field
(Ross, 2020; Ross & Wohllebe, 2021).

Various problems in the research of mobile apps in digital health are apparent here: Firstly, the possible
applications of mobile apps - even if limited to the healthcare sector - are very diverse. Secondly, the
environment is dynamic and complex due to regulation and technological development. Finally, the user
group is highly heterogeneous and includes people of all age groups, all genders and at different stages

of life.

The aim of this study is therefore to provide an overview of the use of mobile apps in digital health with
regard to general expectations, specific expected functions and features and acceptance factors. The

focus in each case is on patients. Specifically, this paper will answer three questions:

o What are patients' general expectations of mobile apps in digital health?
o What specific functions do patients expect from mobile apps in digital health?

o What factors lead to patient acceptance of mobile apps in digital health?
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Methods and Data

This paper uses a narrative literature review to answer the three research questions of basic
expectations, expectations of specific functions and acceptance factors. To find relevant research
papers, the meta-search engines Google Scholar and ResearchGate as well as the larger scientific
publishers such as Elsevier, Springer and Taylor & Francis and the digital libraries of IEEE and ACM are

used.

The following combination of words is used for all three questions: (“mobile apps” OR “mobile
applications”) AND (“digital health” OR “digital healthcare”) AND (“patient” OR “user”). For the question
about general expectations, the term (“expectations” OR “requirements”) is also added. For the question
about specific functions, (“features” OR “functions” OR “functionalities”) is also searched for. The search
for acceptance factors is supplemented by “acceptance”. Only studies from the last 10 years (2014 to
2024) are included in the results. The papers found are reviewed in terms of their relevance to the
respective research question with regard to title and abstract. The papers are evaluated according to
their year of publication (in ascending order). Finally, the relevant statements of the paper are

summarized in terms of the respective research question.
Results and Discussion

General Expectations and Requirements of Patients

A total of 13 papers are evaluated in order to summarize the general expectations and requirements of

patients for mobile health apps.

Becker et al. (2014) provide an overview of mHealth2.0. The authors are able to show that patients want
to overcome barriers to access and expect more effective treatments through the use of mobile apps.
Mendiola et al. (2015) evaluate the reviews of digital health applications and look for functionalities that
lead to particularly good app ratings. According to their analysis, it is primarily time savings, simple and
intuitive use and connectivity to other applications that make an app successful with users. Yuan et al.
(2015) examine the user perception of health and fithess apps based on an extension of the UTAUT2
model. They can show that performance expectancy, hedonic motivation, price value and habit are
relevant factors that positively influence the user's intention to continue using health apps. A qualitative
study by Anderson et al. (2016) shows that users expect mobile apps in digital health to facilitate
engagement and to be easy to use. Furthermore, users expect data management that allows effective
self-monitoring. With the help of focus groups and interviews, Peng et al. (2016) found that users of
mobile health apps expect the apps to provide information and give personalized advice. Reminders

and the ability to set goals also help with adoption and continued use. In the context of mobile health
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tracking apps in the area of chronic diseases, Birkhoff & Smeltzer (2017) show that the apps need strong
usability to motivate people to use them in the long term. Pan & Zhao (2018) also emphasize the
importance of an easy-to-use interface as well as data security and the integration of data from
wearables. The authors examine the user acceptance of mobile health technologies against the
backdrop of the observation that many patients have so far refrained from using mhealth technologies.
Although usability is identified as an important topic among mobile health experts in a study by Liew et
al. (2019) , it is only of secondary importance to users - after satisfaction. The concern about in-app
charges and advertisements on the part of patients is interesting: This concern is not shared by the
mobile health experts in the comparative study. Based on the app reviews of mental health apps,
Algahtani & Orji (2020) emphasize that users expect good usability as well as extensive content,
personalization, privacy and security. Similar to Ross et al. (2022) Torbjgrnsen et al. (2019) not only
emphasize the importance of usability in their study, but also point out in particular that patients expect
personal support from healthcare personnel. Lazard et al. (2021) examine app designs and interactive
features against the background of the question of how mobile health adoption can be increased. Their
work deals in particular with specific requirements for user interface design, whereby the results can be
summarized in such a way that patients are used to a certain arrangement of certain elements (e.g.
navigation menu) from other contexts and also expect this in digital health apps. This recognition of Ul
elements can be understood as an aspect of ease of use. The work of Chan & Honey (2022) emphasizes
that mobile apps in digital healthcare must be helpful and easy to use. Personalization in the sense of
adapting the app to one's own needs is also an important expectation. Above all, patients expect an app
to support the treatment of spinal cord injuries to have a positive impact on the success of treatment.
Furthermore, according to a study by Singh et al. (2022) , the app should support the learning of

techniques and methods for dealing with the disease.
The evaluation of the literature can be summarized as follows:

e By far the most frequent studies emphasize that patients primarily expect ease of use, which is
expressed in good usability (Algahtani & Orji, 2020; Anderson et al., 2016; Birkhoff & Smeltzer,
2017; Chan & Honey, 2022; Lazard et al., 2021; Liew et al., 2019; Mendiola et al., 2015; Pan &
Zhao, 2018; Torbjagrnsen et al., 2019).

o Furthermore, the literature shows that patients expect the apps to have a positive influence on
treatment success (Anderson et al., 2016; Becker et al., 2014; Singh et al., 2022; Yuan et al.,
2015).

e Accordingly, users expect an app to be helpful (Chan & Honey, 2022) which is reflected, among
other things, in helpful, personalized content and functions (Algahtani & Oriji, 2020; Peng et al.,
2016).
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¢ In certain situations, patients appear to have a need for personal support in setting up or finding
their way around a mobile health app (Ross et al., 2022; Torbjgrnsen et al., 2019).

e Finally, several authors point out the particular relevance of security, data protection and privacy
in the context of mobile apps in digital health (Algahtani & Orji, 2020; Liew et al., 2019; Pan &
Zhao, 2018)

Expectations of Specific Functions and Features

To better understand patients' expectations with regard to specific functions and features (hereinafter
referred to as functions), a total of 18 papers were evaluated. The identified functions are assigned to

seven categories, which are shown in Figure 1.

Data Entry and

Tracking
. Reminder and
Security Alerting
Functional
Data Sharing Requ”'em?nts
and for Mobile Visualization
Connectivity Health Apps

Personalization
and
Customization
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Information

Figure 1: Functional Requirements for Mobile Health Apps

The seven categories are each briefly described below and relevant findings from individual papers are
briefly mentioned. It is particularly interesting that many functions are desired by users across different
areas of mobile health apps - for example, in the context of diabetes apps as well as in the context of

cancer or cardiovascular apps.
Data Entry and Tracking

One of the most important functional requirements for mobile apps in healthcare is the ability to manually

and automatically record data for effective self-monitoring (Anderson et al., 2016).

Apps for tracking nutrition and physical activity should enable simple input of all data and automatic

recognition of physical activities. It should also be possible to record vital parameters (Villasana et al.,

Wohllebe & Ross Publishing, Germany — The Open Access Publisher.

More information and current publishing opportunities at wr-publishing.org


https://doi.org/10.51137/wrp.ijdht.2025.urmw.45663
https://www.wr-publishing.org/

International Journal of Digital Health and Telemedicine (ISSN: 2944-5582)
an Open Access journal by Wohllebe & Ross Publishing, Germany.

Volume: 01 Issue: 01 Year: 2025
https://doi.org/10.51137/wrp.ijdht.2025.urmw.45663

2019). Diabetes apps should make it possible to record blood glucose levels (Salari et al., 2019). Apps
for cancer patients should enable the tracking of symptoms and medication (Vaffis et al., 2023). Apps to
support the treatment of chronic obstructive pulmonary disease (COPD) are also expected to collect
data and track treatment progress (Alwashmi et al., 2020). Apps for the treatment of sleep disorders

should be able to measure sleep and sleep quality (Aji et al., 2019).

If data has to be entered manually, patients expect a simple, i.e. intuitive and fast, process for data entry
(Philip et al., 2022).

Reminder and Alerting

A repeatedly mentioned function is linked to the entry and recording of data. Patients want reminders
and alerting functions in many contexts (Peng et al., 2016). This includes, for example, reminders to
take medication, such as for senior citizens (Liu et al., 2021). Patients also want reminders to do
exercises, for example in the context of mental health apps (Algahtani & Orji, 2020). Finally, users of

mobile sleep disturbance apps also want an alarm function (Aji et al., 2019).
Visualization

The category of visualization is also linked to the input and recording of data: The summary and
visualization of the data recorded by the app is one of the essential functions of mobile health apps in
general for patients (Jeminiwa et al., 2019; Lazard et al., 2021). Data visualization is explicitly mentioned

in the context of mobile apps in the context of heart failure treatment (Woods et al., 2019).
Personalization and Customization

Personalization is one of the common functional requirements for mobile health apps. The spectrum
ranges from personal settings (Lazard et al., 2021) to a high degree of customizability of the app to
individual needs (Jeminiwa et al., 2019; Philip et al., 2022). The desire for personalization is also
explicitly mentioned in the context of mobile health apps for seniors (Liu et al., 2021) and in connection
with COPD apps (Alwashmi et al., 2020).

In the context of physical activity tracking, users want personalized planning and the ability to set
individual goals and receive personalized reminders (Carroll et al., 2017; Kamel Boulos & Yang, 2021;
Peng et al., 2016).

In the case of mental health apps, the desire is expressed to be able to choose between different voices
and customize the background music, for example. It is also explicitly stated that the apps should be

adapted to current smartphones (Algahtani & Orji, 2020).

Al-powered mobile health apps should offer personalized recommendations, have human-like

conversational agents and offer high accuracy for recognition and prediction (Su et al., 2020).
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Education and Information

Interestingly, many patients want mobile health apps that are directly linked to their illness to provide
education and information about their illness. Specifically, this is described in the case of diabetes (Salari
et al., 2019), cancer (Vaffis et al., 2023) and COPD(Alwashmi et al., 2020). In the case of mental health

apps, users often want better guidelines that enable more effective use (Algahtani & Oriji, 2020).
Data Sharing and Connectivity

With the increasing digitalization of healthcare, the requirements for the integration of mobile health
apps into the entire treatment process are also increasing. Basic connectivity - for example fitness
trackers - is expected (Mendiola et al., 2015). In the context of mobile health apps, users expect to be
able to share data with their doctor and also port data between devices in the event of a device change
(Algahtani & Orji, 2020). The desire to share data with the doctor is also expressed in the case of sleep

disturbance apps (Aji et al., 2019).
Security

Interestingly, security in the context of mobile health apps is rarely examined with regard to specific
functions. Concrete patient requirements include the request for regular password updates and access

control to the app (Zhou et al., 2019).
Factors Driving Patient Acceptance of Mobile Apps in Digital Health

After examining the basic requirements and expectations of mobile apps in digital health and the

compilation of specific functions, the final question is what factors drive patient acceptance.

The most important acceptance factor appears to be perceived usefulness (Binyamin & Zafar, 2021;
Gagnon et al., 2016; Heo, 2020), which is closely linked to performance expectancy (Apolinario-Hagen
et al., 2018; Breil et al., 2019; Salgado et al., 2020; Sun et al., 2013) Als ease of use (Binyamin & Zafar,
2021; Gagnon et al., 2016; Heo, 2020), connected, among other things, with intuitiveness (Wiest et al.,
2024) and effort expectancy (Breil et al., 2019; Sun et al., 2013) are important acceptance factors, with

patients weighing up their user against the cost of time (Gagnon et al., 2016).

In addition to privacy (Gagnon et al., 2016) and trust (Schomakers et al., 2022) also subjective norms
(Binyamin & Zafar, 2021) are mentioned as an important acceptance factor. Individual factors (Wang &
Qi, 2021) such as age and gender (Nunes et al., 2019), smartphone experience (Nunes et al., 2019)
and — more general — digital literacy (Fan et al., 2024) can be considered part of individual factors.
Besides openness to new experiences (Breil et al., 2019) cognition and physical ability (Wildenbos et
al., 2018) also play an important role, especially for older people. Social factors (Wang & Qi, 2021) and

social influence (Apolinario-Hagen et al., 2018; Sun et al.,, 2013) as well as social acceptability
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(Torbjgrnsen et al., 2019) play a role. In addition, support from healthcare personnel is mentioned as an
important acceptance factor, as described in the context of hearing aids and teleaudiology (Ross et al.,
2022).

Itis striking that many of these studies are based on the Technology Acceptance Model (TAM) according
to Davis (1985) and the corresponding further developments. The Unified Theory of Acceptance and
Use of Technology also forms at least part of the theoretical basis in many studies (Venkatesh et al.,
2012). The variables mentioned in both models correspondingly shape the result on the question of the

acceptance factors of mobile apps in digital healthcare.
Conclusion

Against the background of the widespread use of smartphones and mobile apps and with a view to the
constantly advancing digitalization in healthcare, this paper uses existing research to provide an
overview of the use of mobile apps in digital health with a view to general expectations, specific expected

functions and features and acceptance factors.

o Regarding basic expectations, it should be emphasized that mobile apps in digital health should
primarily serve the success of treatment.

e Regarding specific functionalities, the categories of data entry and tracking, reminder and
alerting, visualization, personalization and customization, education and information, data
sharing and connectivity as well as security were identified.

o The most important acceptance factors include usefulness and ease of use. Personal support

when setting up the apps is also hamed as an important criterion, depending on the use case.

However, the results of the literature review also reveal gaps in the research and raise new research

questions:

o The importance of privacy and data protection is repeatedly emphasized. However, research
results also show that users are not very privacy-conscious, contrary to their declared attitude.
This privacy-related attitude-behavior gap could find its way into research into the acceptance
of mobile health apps.

o Many of the functional requirements for mobile health apps were extracted from app reviews.
This raises the question of whether the desired functions can be further classified, e.g. with the
help of the Kano model with regard to the effect on user satisfaction.

e The influence of individual functions on user satisfaction or the willingness to recommend (as
part of user loyalty) also represents a possible approach for further research.

o Finally, the requirement for a high level of ease of use raises the question of how usability can

be specifically increased on the design side for different types of apps.
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Overall, the literature review provides a compact overview of current research on mobile apps in digital

health and offers approaches for further research.
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