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ABSTRACT: The field of mHealth, or mobile health, has grown immensely due to advancements in technology and, with it, 
has brought several mobile applications to the market to address mental health needs. Individualized applications and technologies 
have revolutionized the health industry and have given users the capacity to monitor their mental well-being in many ways. 
Previously, we had only seen technological advances that cater to physical healthcare. However, as people have become aware 
of mental health, we have seen new mHealth apps to help individuals cope with stress, anxiety, and depression. These apps have 
gained immense popularity among users since they offer at-home in-terventions such as meditation, breathing exercises, and 
journaling. Some experts contend that such apps are unsuitable for clinical usage as they are rarely supported by robust scientific 
evidence. 

Additionally, the comprehensive evaluation of the effectiveness of these applications has been over-looked. We explore the 
landscape of mHealth applications, consolidate the evaluation criteria for their assessment, and introduce a new wearable mental 
health technology: Mentaid. In this review, we find that a distinct set of criteria has been used by existing literature. We consolidate 
these criteria into an encompassing mHealth assessment framework for developing technological advancements in Mental Health.
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�   Introduction
The increase in mHealth technology holds a promising fu-

ture for accessible and engaging health care. The large-scale 
market for mHealth technology has been created due to the 
considerable rise in mobile phone use. mHealth, often known 
as mobile health, is a phrase that refers to the use of mobile 
devices to support the practice of medicine and public health. 
The recent increase in mHealth technology has specifically 
been geared toward mental health and wellness support. Most 
used are mobile apps for mental health aid and exercises.

Over 20,000 mental health applications exist, and this num-
ber continues to increase daily. While dis-tinct mental health 
apps recurrently gain popularity, this does not precisely indicate 
their utility regard-ing their clinical benefit. Recent literature 
has begun to emphasize the comprehensive evaluation of men-
tal health applications to assess their impact on aiding mental 
health issues such as anxiety and depression. While there is 
no existing standard for evaluating mental health applications, 
we review the current literature on the topic and the proposed 
techniques for large-scale evaluation of mental health appli-
cations. We compare the criteria these research papers suggest 
for the clinical evaluation of mHealth apps. We consolidate 
these distinct criteria and unify them into one framework of 
the most critical aspects for mHealth app evaluation.

While the criteria proposed for mental health evaluation 
varies in the literature, some quantitative evaluation of an app’s 
effectiveness is critical for large-scale mHealth application 
analyses. Further-more, this motivates the utility of an all-en-
compassing wearable health tracking device to provide concrete 
and quantitative evaluation of an individual’s mental health and 

provide a genuinely effective framework for effective mHealth 
clinical intervention. The literature review presented in this pa-
per is crucial to further the field of mHealth app evaluation and 
work toward developing a clinical standard for these analyses. 
By exploring the similarities and differences in the literature, 
we can consolidate evaluation techniques to unify application 
review and assessment.

Hundreds of thousands of individuals have downloaded apps 
like Calm, Headspace, and Reflectly.³-⁵ Through these apps, 
users can engage in breathing exercises, meditation, and journal 
writing. Garnering high ratings and strong reviews, these apps 
have gained much popularity and have been recommended for 
teenagers who undergo stress from school.¹⁴ However, there 
have been remarks regarding these apps’ credibility and effec-
tiveness. Some audiences argue that while the apps are great for 
the average person, they are not practical for clinical use. Many 
apps fail to target a specific mental illness and provide broad 
and general intervention practices.

Apps like Fitbit, Apple Health, and Oura are used daily to 
help individuals measure their steps, calories, heart rate, and 
overall physical health. These apps have revolutionized the 
mHealth industry by allowing users to keep track of their 
health-related statistics from the comfort of their homes. As 
more individuals recognize the importance of mental health, 
we’ve witnessed an increase in apps catering to this field. 
mHealth technology has been proven to have many benefits. 
Especially in the mental health field, these apps allow individ-
uals to seek care without the overwhelming stigma preventing 
them from doing so. Furthermore, many mental health apps 
are free or sometimes charge a very low cost. This is beneficial 
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as it ensures that regardless of one’s economic status, one can 
seek some level of care for their mental health.

One critical barrier to the progress of the mHealth applica-
tion field is the lack of a standardized evaluation system. By 
creating a standardized system for assessing the effectiveness 
of mental health-focused applications, they can more reliably 
integrate into the healthcare system and serve as a dependable 
and verifiable means of clinical aid to thousands of individuals.
�   Literature Review
Mental health apps are especially attractive to teenagers. 

Many adolescents have difficulty maintaining good mental 
health due to external stresses like school, family life, econom-
ic struggles, and, most relevant, COVID-19. Applications like 
Calm and Headspace advertise their capacity to grant teenag-
ers a way to clear their minds by giving them a few minutes 
to recenter and engage in meditative exercises. Since teenag-
ers tend to be on their phones more often than others, these 
apps are always within reach and helpful tools to use no matter 
where one is. While much of the new mHealth technology has 
been praised for its useful tools and accessibility, some experts 
argue that they are unsuitable for clinical use. Because these 
apps offer broad and generalized interventions, doctors rarely 
recommend them to patients with specific mental illnesses.

We will explore five main articles, each of which extensively 
explores the mHealth application domain for the creation of 
evaluation criteria. The first of these is the One Mind Psyber-
guide system. The second is the evaluation proposed by Olff 
in exploring the mobile mental health challenge.⁶ The third is 
the exploration of a rating and clinical recommendation sys-
tem for mental health applications pro-posed by Torous et al.⁷,⁸ 
The fourth is the app evaluation framework of the American 
Psychiatric Association, reviewed by Lagan et al.⁹ The fifth is 
an exploration into the analysis of the integration of mHealth 
applications into clinical care, carried out by Price et al.¹⁰

Mobile Mental Health – Olff:
TOlff reviews several applications and tools for the field 

of trauma and PTSD to devise a standard set of criteria for 
evaluating their utility. She stresses the integration of evi-
dence-based guidance in revising and recommending mental 
health interventions. Most notably among the interventions 
reviewed is Coach, a Cognitive Behavioral Therapy (CBT) 
based application that serves to walk PTSD-affected individ-
uals through a system of recovery. Principles from the field of 
psychology and psychotherapy are adapted and integrated into 
a mobile application framework. Although there is no prov-
able guarantee of the effectiveness of a CBT-based approach, 
research has shown its positive mental impact on the recov-
ery process. Olff distinguishes four essential categories for the 
evaluation of mental health intervention tools:

•	 Efficacy: How effective is the application in improv-
ing an individual’s mental health and well-being?

•	 Cost-effectiveness: Is the device or application rea-
sonably priced for the average individual experiencing mental 
health troubles?

•	 Safety: Does the application ensure the confidentiali-
ty of the individual’s information and pro-vide a safe space for 
self-development?

•	 Safety: Does the application ensure the confidential-
ity of the individual’s information and provide a safe space for 
self-development?

•	 Post-marketing surveillance: Is there some form of 
survey-based follow-up for individuals to indicate the utility 
and benefit of the app?

In combination with these evaluation criteria, Olff empha-
sizes the importance of adherence. In-person mental-health 
intervention includes some degree of therapist guidance.¹⁰ As 
such, ensuring compliance with a mental health application 
will best mimic in-person therapy and provide better clinical 
results. Beyond elaborating on the essential criteria that should 
be considered when devising or determining the significance 
and utility of an mHealth application, Olff additionally dis-
cusses the advantages of such applications when they meet 
the aforementioned criteria. Olff highlights the advantages 
of mHealth applications that satisfy the categories of efficacy, 
cost-effectiveness, safety, and post-marketing surveillance as 
achieving:

•	 Capacity: an astounding increase in capacity for ev-
eryday consumers and those in need of such help to be serviced 
in an efficiently scalable manner without needing access di-
rectly to a healthcare professional.

•	 Availability: the constant ability for consumers to 
access mental health help at any time due to its flexible appli-
cation-based format.

•	 Equity: such mHealth applications capably and 
reliably provide a similar standard of care for all consumers 
despite any other factors, given that they have access to some 
smart device (e.g., smartphone, tablet, etc.).

•	 Anonymity: undeniably, applications that satisfy the 
criteria above provide the instrumental advantage of complete 
anonymity and provide a greater sense of security and relief for 
the consumers.

Furthermore, Olff highlights such advantages as the tailored 
approach mHealth applications have, their ability or potential 
to link into clinical healthcare systems, and more. As such, Olff 
emphasizes the benefits of mHealth applications that arise 
when they are constructed according to the defined criteria.

Rating and Clinical Recommendation - Torous et. al.:
This article emphasizes building a consensus for the men-

tal health app evaluation. Unlike the previous approaches, this 
additionally highlights the significance of data integration 
such that the progress of individuals can be recorded and eas-
ily transferable to existing medical record systems to clinically 
scale such applications.⁸ In all, Torous highlights the following 
criteria for evaluating mHealth applications.⁷

•	 Data safety and privacy: ensuring that health care 
standards for handling patient data are upheld in these appli-
cations.

•	 App effectiveness: incorporation of therapeutic prin-
ciples must be well-defined for each appli-cation and undergo 
clinical trials. Existing therapeutic principles must match the 
outline of intervention in existing trials.

•	 User experience/adherence: UI and UX must be 
refined to be most inviting for individuals and improve com-
pliance. Furthermore, the adaptability and flexibility of an app 
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must be defined and enhanced to best cater to a wide variety 
of individuals.

•	 Data integration: It must be easy to integrate to 
progress and outcomes of individuals into EHR systems with 
uniform data.

After highlighting these essential criteria, Torous et al. 
emphasize the central issue: the need for the creation of stan-
dardized criteria or framework for the evaluation of mental 
health applications as a whole. Even beyond this, he urges 
large-scale institutions to discuss the matter and unite on a 
single set of criteria for evaluating mHealth apps. He empha-
sizes that as time goes on, mHealth applications continue to 
gain traction and popularity. Additionally, the scale and quanti-
ty of mental health applications continuously gain magnitude. 
As such, performing an individual evaluation of mental health 
applications will not prove to be scalable in the years to come. 
Instead, institutions like the American Psychological Associ-
ation and others should unite to devise a standard evaluation 
system for mHealth applications to make their analysis seam-
less, efficient, and more meaningful.

APA Evaluation - Lagan et. al.:
Lagan thoroughly describes the criteria of the APA app 

evaluation framework. Like Torous et al., this framework high-
lights the importance of interoperability (or data integration) 
to make it such that the progress and results of individuals 
can easily be communicated with clinical professionals. The 
evalu-ation framework described in the paper is created by con-
solidating over 900 questions from 45 different mental health 
apps with specific evaluation systems.⁹ Unlike the mentioned 
articles, this article additionally highlights the importance of 
verifiable evidence that an app is based on. Although similar to 
Torous et al.’s explanation of an app’s effectiveness, Lagan et al. 
necessitate a thorough under-pinning of an app’s biological or 
therapeutic foundation for its proposed approach. The evalua-
tion system consists of the following criteria:

•	 Risk-privacy and Security: individual medical infor-
mation must be preserved at the clinical standard

•	 Evidence: Specific therapeutic underpinning of an 
application’s approach must be sufficiently supplied.

•	 Ease of Use: how simple it is for individuals to utilize 
all aspects of an application or medical intervention technolo-
gy.

•	 Interoperability: Exchange progress, data, and infor-
mation from a mobile health application to medical record 
systems at large to allow for simple clinical integration.

In Lagan’s review of the APA’s app evaluation framework 
utilization and iteration, he noted several essential aspects of 
the mHealth app evaluation as a whole. Notably, he remarks 
that evaluation is typically carried out on a level-by-level, 
starting with assessing more fundamental levels essential to a 
successful mHealth application and moving onto more precise 
levels that present greater interoperability and interdisciplin-
ary integration between the technological clinical and social 
spheres.

mHealth Integration - Price et. al.:
Price highlights the importance of mHealth applications, 

their applicability, their benefits, and their manner of utiliza-

tion. He emphasizes the impact that mHealth applications can 
have in this day and age, echoing many of the ideas that other 
authors have mentioned. Notably, he says that mHealth ap-
plications can be utilized as a supplement and follow-up to 
in-person clinical care and can help provide simple, easy, and 
effective patient engagement.

Price then goes on to highlight optimal criteria that mHealth 
should aim to fulfill in its development, including:

•	 Technical Knowledge: developing an effective and 
encompassing app requires excellent technical knowledge. For 
this reason, Price emphasizes the significance of this special-
ized knowledge and the necessity to work collaboratively with 
a team of technically skilled individuals and those proficient in 
clinical subject matter knowledge to devise a meaningful and 
effective product.

•	 Usability Testing: a great application should be simple 
and easy to use.

•	 App Maintenance: beyond creating the application, 
it must be monitored and updated accordingly to suffice its 
members' needs and adapt to continue developing software 
and technologies.

•	 Security Privacy: ensuring that patient data is kept 
private and that all interaction with an mHealth application is 
kept to that individual patient and the healthcare practitioners 
they desire to share it with in accordance with HIPPA.

Overall, the mentioned evaluation frameworks all highlight 
the importance of data privacy, user experience, and some form 
of effectiveness. Some frameworks further highlight the im-
portance of data interoperability to mHealth applications in 
clinical systems. This motivates the development of a standard-
ized evaluation system that incorporates these three criteria. 
Additionally, including the criteria of application transparency 
and data interoperability would encompass all the points of the 
exist-ing frameworks from the literature.
�   Discussion
One Mind Psyberguide:

The One Mind Psyberguide is an online app reviewing 
platform that evaluates mental health apps based on several 
criteria.¹¹ These criteria include credibility, user experience, 
and transparency, as depicted in Figure 1 below.¹² The One 
Mind Psyberguide is different from user reviews as it assesses 
apps based on their scientific foundation. When determining 
an app’s credibility, Psyberguide examines whether the technol-
ogy is supported by credible research and has been integrated 
throughout the development process. The user experience of 
the app is evaluated based on its ease of use and overall en-
joyment. The Mobile App Rating Scale (MARS) is used to 
assess the quality of an app’s UX. MARS was developed by a 
team of researchers at Queensland University of Technology 
(QUT), with expertise in developing digital health tools. Fi-
nally, the creators must be transparent about the data gathered 
and the research on developing the technology. These Psyber-
guide reviews help aspiring app developers better understand 
what makes a good mHealth app. It also allows individuals to 
browse through a catalog of apps and find one that suits their 
mental health needs.
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Alterations to mHealth App Criteria:
The distinct frameworks outlined previously highlight the 

importance of three overarching criteria: App Effectiveness, 
Ease of Use, and App Direction. Beyond the described defini-
tions in the frameworks above, "Ease of Use" would also refer 
to how well the application integrates into a user's daily life. 
The authors above highlight that many applications are used 
once but never again. Therefore, an application that is used 
often by consumers ranks higher as an impactful mHealth ap-
plication. Finally, the "App Direction" encompasses how the 
original intent of an application coincides with its actual ben-
efit. If an application was intended to relieve anxiety but helps 
most with alleviating depression, it does not fulfill its origi-
nal intent despite its effectiveness. Therefore, considering an 
application's original values and goal alongside obtaining user 
feedback on its utility would be conclusive in determining its 
overall benefit. Analyzing the app's fulfilled purpose, direction, 
and integratability in a user's life would provide a more accu-
rate measurement of its efficacy. A proposed alteration to the 
previous frameworks is outlined as follows:

•	 Technical Knowledge: developing an effective and 
encompassing app requires excellent technical knowledge. For 
this reason, Price emphasizes the significance of this special-
ized knowledge and the necessity to work collaboratively with 
a team of technically skilled individuals and those proficient in 
clinical subject matter knowledge to devise a meaningful and 
effective product.

•	 Ease of Use/Integratability into daily life - something 
that flows well and is usable in an individual’s life seamlessly. 
Measure through: higher frequency usage correlates to good 
inte-gratability.

•	 The focus of the application/marketing of an app: 
alignment of an app’s actual versus theo-retical/marketed ful-
fillment of needs. User survey responses would be useful to 
address what it helped them with versus why they downloaded 
it. Target how/why people download the app, to begin with — 
selective link.

The Necessity of Wearable Technology:
mHealth is being revolutionized beyond mobile apps. Hard-

ware technology, specifically wearable de-vices, has made 
at-home healthcare far more advanced. From heart rate mon-
itoring to ECG maps, some of the most advanced medical 
technologies can be accessible all the time from the comfort 
of your home. In the mental health field, wearable technol-
ogy holds much potential. By measuring biomarkers such as 
cortisol levels and heart rate variability, new technologies can 

provide users with statistical evidence regarding an underlying 
mental health issue.

Acknowledgment of Limitations:
Technology’s integration into mental health care will only be 

effective and beneficial if supported with the necessary scien-
tific evidence and foundations. A prevalent issue with increased 
accessibility is that the range of perspectives in a space increas-
es. Specifically, app programmers and designers can create 
apps for individuals to use without integrating the necessary 
scientific evidence and specialization for certain mental health 
conditions. Currently, the field of mHealth is tailored for the 
wellness space rather than the clinical mental health space. To 
make this shift, app developers and neuroscientists must col-
laborate closely to innovate new devices that bridge the gap 
between approachable, user-friendly interfaces and effective, 
scientifically-proven tools for individuals to use.

The Optimal mHealth Device:
Mentaid is a wearable device created in collaboration with 

the PanLab Center for Precision Mental Health and Wellness 
at Stanford University.¹³ The wearable device uses sensors to 
monitor physiological stress markers like cortisol, heart rate 
variability, and skin conductance. The device serves as an ac-
cessible monitoring system for individuals’ mental health, 
much like how we have wellness apps to keep track of our sleep 
and steps, as depicted in Figure 2 below. Supplementing the 
hardware component is a mobile app for users to view their re-
al-time data. The user will be notified via the mobile app if the 
sensor detects an abnormal measurement of one or more mark-
ers. Because the wearable alone cannot answer why a patient 
may be stressed or anxious, individuals will get a brain scan to 
determine their biotype and receive treatment if necessary, as 
depicted in Figure 3 below.

Figure 1: The criteria outlined by One Mind Psyberguide to evaluate the 
utility and effectiveness of mental health applications.
 

Figure 2: Depiction of the usage and applicability of wearable mental 
health technology. Sub-figure (a) high-lights the simplicity and advantages of 
such a technology, signifying that it would work through monitoring sweat 
production and cortisol levels along with skin conductance and heart rate 
variability. Sub-figure (b) highlights the factors considered when determining 
the ease of wearability of such a device. Sub-figure (c) depicts the distribution 
of bio-signals on the body that the device would track and for what purposes 
to aid mental health advancement on an individual level.
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The mobile app needed to serve as more than just a data 
collection tool. The Mentaid app is unique as it offers ques-
tionnaires for users to engage in. From research about DSM-5 
evaluations, various questionnaires were formulated to gauge a 
better understanding of a user on a psychological level. The app 
asks users questions about their feelings of stress, worry, and 
anxiety, as well as their ability to concentrate. Following a sim-
ilar scoring function to the DSM-5 evaluations, the Mentaid 
questionnaires prompt users to answer each question on a scale 
of 1-5 (1 = disagree, 5 = agree).

Furthermore, the app offers a journal reflection writing fea-
ture for users to free-write responses to questions about their 
mental state. Mentaid provides a clear junction of hardware and 
software technologies in the field of mental health. Through 
its strong scientific foundation and friendly user experience, 
Mentaid can be a vital tool for individuals and transform how 
we view mental health. The integration of hardware technolo-
gy into the space of mHealth apps can transform the efficacy 
of such tools. Specifically, by utilizing measurement tools that 
quantify an individual’s mental health, clinicians can compare 
qualitative and quantitative data points to understand mental 
health issues and use them to guide their diagnosis.

�   Conclusion
Mental health care has been hindered due to its immense 

stigma and inaccessibility. Individuals often feel ashamed to 
receive the care they need, worsening their condition. Addi-
tionally, the already exist-ing support for mental health can 
be expensive and out of reach for many people. The cost of 
brain scans, psychiatric consultations, and therapy can be too 
high for many to afford. Technology holds much potential in 
the field of mental health. Mobile apps have allowed people 
to seek care and sup-port comfortably. However, to be eligible 
for clinical usage, many apps on the market need a sufficient 

scientific foundation. We can move one step closer to a stan-
dardized evaluation framework for mHealth applications by 
assessing evaluation techniques across the literature. Thereby, 
mHealth ap-plications can more effectively make their way 
into the realm of reliable and supported clinical intervention. 
Hardware and software technology implementations and their 
proper evaluation are critical for their large-scale utilization. 
The proposed Mentaid wearable and mobile app will trans-
form how we take care of our mental health and serve to offer 
a mental health app evaluation standard through a more quan-
titative and systematic framework. 
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