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Abstract

Background: Depression affects 32% of older adults. Loneliness and social isolation are common risk factors for depression
in older adults. Mobile apps can connect users and are also effective in depression management in the general population. However,
older adults have specific needs in terms of the content of depression self-care interventions and their accessibility. It remains
unknown whether existing apps for depression self-care are applicable to older adults.

Objective: The initial aim of this assessment was to systematically identify interactive depression self-care apps specifically
designed for older adults. As we did not find any, we assessed the applicability of existing depression self-care apps to the needs
of older adult users.

Methods: Using an established app assessment methodology, we searched for Android and iOS interactive mental health apps
providing self-care for depression in English and Chinese in the 42Matters database, Chinese Android app stores, and the first
10 pages of Google and Baidu. We developed an assessment rubric based on extensive revision of the literature. The rubric
consisted of the following sections: general characteristics of the apps (eg, developer, platform, and category), app content (eg,
epidemiology and risk factors of depression in older adults, techniques to improve mood and well-being), and technical aspects
(eg, accessibility, privacy and confidentiality, and engagement).

Results: We identified 23 apps (n=19, 82.6%, English and n=4, 17.4%, Chinese apps), with 5 (21.7%) iOS-only apps, 3 (13%)
Android-only apps, and 15 (65.2%) apps on both platforms. None specifically targeted older adults with depression. All apps
were designed by commercial companies and were free to download. Most of the apps incorporated cognitive behavior therapy,
mood monitoring, or journaling. All but 3 (13%) apps had a privacy and confidentiality policy. In addition, 14 (60.9%) apps
covered depression risk factors in older adults, and 3 (13%) apps delivered information about depression epidemiology in older
adults via a chatbot. Furthermore, 17 (73.9%) apps mentioned other topics relevant to older adults, such as pain management,
grief, loneliness, and social isolation. Around 30% (n=7) of the apps were supported by an online forum. Common accessibility
issues included a lack of adaptations for users with visual or hearing impairments and incompatibility with larger font sizes in
the phone settings.

Conclusions: There are no depression apps developed specifically for older adults. Available mobile apps have limited applicability
to older adults in terms of their clinical and technical features. Depression self-care apps should aim to incorporate content relevant
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to older adults, such as grief and loss; include online communities; and improve accessibility to adapt to potential health impairments
in older adults.

(J Med Internet Res 2025;27:e56418) doi: 10.2196/56418
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Introduction

The population is aging worldwide, and this demographic shift
is coupled with higher depression incidence rates in older adults
compared to younger populations [1]. China, for example, had
254 million adults over 60 years old in 2019 [2], with a growing
incidence of mental disorders and a high risk of suicide [3-5].
In 2020, the number of older adults in the United States was
55.8 million, representing 16.8% of the total population [6]. It
was estimated that 8 million older adults in the United States
aged 65 years and above had depression, and depression affects
32% of older adults worldwide [7,8]. Older adults with
depression are more likely to have comorbidities, worse sleep,
decreased quality of life, and poorer self-perceived health
compared to those without depression [9,10]. There are many
barriers to older adults seeking mental health treatment,
including low awareness, which may lead to a poor prognosis
[11]. There is a need for effective, scalable, accessible, and
affordable mental health interventions that are tailored to the
needs of older adults. Digital health interventions, particularly
those delivered via mobile phones, have the potential to address
this burden of mental illness in older adults.

Older adults are increasingly using mobile phones, which
facilitates using mobile apps to improve their mental health. In
the United States, the ownership of smartphones between 2017
and 2022 in adults aged 65 years and above increased from 40%
to 65% [12]. In China, over a third of the internet users in 2021
were adults aged 50 years or older [13]. The need to minimize
in-person contact during the COVID-19 pandemic also boosted
the use of digital technology in older adults. For example, in
Singapore, more than half of 55-75-year-olds used social media
platforms or the internet to search for news of the pandemic
[14]. Mobile apps also provide users with an opportunity to stay
connected and may potentially mitigate loneliness and social
isolation [15], which are common risk factors for depression in
older adults [16].

Contrary to some common beliefs, older adults are becoming
increasingly tech-savvy, with some preferring to use digital
health tools for mental health treatment over face-to-face
treatment [17-21]. Furthermore, digital mental health
interventions can help reduce the long waiting times for
counseling and avoid the time and financial costs of travel from
rural areas [22]. In addition, the privacy provided by digital
mental health tools may reduce the potential stigma and shame,
which is common among older adults [22-26]. Mental health
mobile apps have been shown to be effective in the treatment
of depression in the general population [27,28]. Although there
were mental health apps specifically targeting the youth [29],

it remains unknown whether there are apps that cater for older
adults’ specific needs in terms of mental health content and
digital accessibility [30,31]. For example, worldwide, around
51% of older adults aged 60 years and above have
multimorbidity [32] and would benefit from content on physical
health, cognitive decline, stress, aging, and isolation [33,34].
They may also need bigger fonts, and louder and clearer audio
to address potential visual or hearing impairments [35].

Therefore, the initial aim of this assessment was to
systematically identify interactive depression self-care apps
specifically designed for older adults. As we did not find any,
we assessed the applicability of existing depression self-care
apps to the needs of older adult users. We focused on English
and Chinese app markets as they represent 31% of the world
population [36].

Methods

Study Design
We used an app assessment methodology that has been
extensively used in previous papers aiming to systematically
assess other types of apps [37-40]. The assessment methodology
derives from systematic review methodology as it includes a
systematic search for apps with a clear mention of the search
strategy and databases searched, clear inclusion/exclusion
criteria, 2-step screening for eligible apps, and systematic data
extraction using a predefined data extraction form. Our method
was mostly aligned with a guide on the systematic review and
evaluation of mobile health apps [41].

Search Strategy
We searched for apps in English and Chinese in the 2 leading
app markets, Android and iOS, in November-December 2022.
We searched Apple’s App Store for English and Chinese apps
and Android apps in English using 42Matters, a comprehensive
proprietary app database. As Google Play is unavailable in
mainland China, we searched the most popular Android Chinese
app stores, used by more than 81% of mobile phone users,
including Tencent App Store, Huawei App Market, MIUI App
Store, Oppo Software Store, VIVO App Store, 360 Mobile
Assistant, Baidu Mobile Assistant, MM App Store, PP Assistant,
and the Wandoujia platform [42]. In addition, we screened the
first 10 pages on popular English and Chinese search engines
(Google and Baidu) for any other potentially relevant depression
self-care–focused mobile apps [43]. Search terms for apps in
English included “mental health,” “mindfulness,” “cognitive
behavioral therapy,” “CBT,” “psychotherapy,” “online therapy,”
“mood,” “depress,” “anxiety,” “sadness,” “melancholia,”
“worry,” and “counseling.” When we combined the
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aforementioned search terms with “older adults,” “elderly,”
“ageing,” or “geriatric” using the AND Boolean operator, no
results were returned on 42Matters. Therefore, we decided to
broaden the search strategy and manually capture aging-related
content in the apps’ descriptions, if any. The search terms for
Chinese apps included 抑郁 OR 焦虑 OR 心理健康 OR 心理
咨询 OR 行为疗法 OR 精神健康 OR 正念 OR 自杀 OR 悲
伤.

Eligibility Criteria
Textbox 1 shows the inclusion and exclusion criteria of the
apps. We included interactive mental health apps that explicitly
mentioned depression, were free or required one-time payment
to download, and targeted older adults or the general population.
Popular apps were included because users are more likely to
encounter and use them [44]. As there was no consensus on the

criteria related to popularity, previous studies have adopted the
strategy of excluding apps with less than 10 [45] or 5 [43,46]
reviews. Meanwhile, highly downloaded apps were defined as
those with 100,000 or more downloads in Android markets [47].
Therefore, Android apps with ≥100,000 downloads on Google
Play or Chinese Android app markets and iOS apps with ≥10
reviews on Apple’s App Store were included. Apps available
on both platforms were included if their number of downloads
was ≥100,000 in Android markets and they had ≥10 reviews on
Apple App Store. Apps that (1) targeted children, adolescents,
or young adults; (2) focused exclusively on meditation or
mindfulness, positivity, affirmations, or well-being; (3) had
technical issues; (4) only allowed consultations with health care
providers; or (5) had <100,000 downloads on Google Play or
Chinese Android app markets or <10 reviews on Apple’s App
Store were excluded.

Textbox 1. Inclusion and exclusion criteria.

Inclusion criteria:

• Targeted older adults or the general population

• Explicitly provided depression self-care

• Included interactive features (ie, “allowing information to be passed continuously and in both directions between a computer or other device and
the person who uses it” [47,48])

• Were in English or Chinese

• Were available on Google Play, Chinese Android stores, or Apple’s App Store

• Were found in the following app store categories: health and fitness, lifestyle, and medical

• Were released or updated from May 2021 onwards

• Were free or paid to download

• Had ≥100,000 downloads on Google Play or Chinese Android app markets and ≥10 reviews on Apple’s App Store

Exclusion criteria:

• Targeted children, adolescents, or young adults

• Focused exclusively on meditation or mindfulness, positivity, affirmations, or well-being in general

• Had technical issues and could not be used after 2 attempts, required an access code provided by a health care institution or insurance company,
or had been removed from the app store at the time of the assessment

• Only allowed online consultations with health care providers

• Had <100,000 downloads on Google Play or Chinese Android app markets or <10 reviews on Apple’s App Store

App Screening
In the first round of screening, 1 reviewer (author RY) followed
the inclusion and exclusion criteria in Textbox 1 to manually
screen the apps on ASReview, a screening tool using machine
learning algorithms [49] that has been increasingly used in
systematic reviews [50-53]. After each decision
(include/exclude) by the reviewer, ASReview applied machine
learning models (term frequency–inverse document frequency
method as the feature extractor and logistic regression as the
classifier) and actively sorted the rest of the apps according to
their relevance, from the most relevant to the least relevant. As
such, ASReview facilitated screening by allowing the reviewer
to screen a subset of the total apps. As shown in prior simulation
studies, ASReview was able to identify 95% of all relevant
records while screening between 8% and 33% of the total

records [49]. Since there is no consensus on the stopping rule
[54], the reviewer in this study predefined the stopping criteria
as screening one-third (33.3%) of the total apps [49]. The apps
were then downloaded to an iPhone 13 (iOS 16.1.1), a Samsung
A52s (Android 13, One UI 5.1), and 2 of 3 reviewers (authors
RY, DR, and FC) independently and in parallel evaluated
eligibility. Apps available on both iOS and Android platforms
were counted as one app in the assessment.

Assessment Rubric Development, Data Extraction,
and Analysis
To develop an assessment rubric for content relating to older
adults, we searched the following keywords on Google Scholar
and PubMed: aging, depression clinical practice guidelines,
geriatric depression, psychoeducation or psychotherapy for
older adults, and accessibility guidelines. We also conducted a

J Med Internet Res 2025 | vol. 27 | e56418 | p. 3https://www.jmir.org/2025/1/e56418
(page number not for citation purposes)

Yin et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


qualitative systematic review of older adults’ views and
experiences with using digital mental health interventions [55]
and a scoping review of experts’ opinions on digital mental
health interventions for older adults [56]. Our scoping review
confirmed the essential content and features for older adults,
including therapeutic approaches, relevant topics,
personalization, and accessibility.

Table 1 shows the sources of evidence used in the development
of the assessment rubric. The sources included established
clinical practice guidelines [57-60], systematic and scoping
reviews [61-64], academic books [65-69], a systematic
assessment of mental health apps [70], and guidelines and
checklists of technical features [71-73], including the Mobile
Application Rating Scale (MARS), the mobile Health On the
Net Code (mHONcode), and the World Wide Web Consortium
(W3C) guidelines for accessibility of content on mobile phones.

Both MARS and mHONcode were designed to evaluate apps’
technical features, while neither of them was specifically
designed to assess apps’ applicability to older adults.
Furthermore, most of the included apps have been evaluated
using these scales elsewhere [45,75-77]. However, existing app
assessments have seldom evaluated accessibility in detail. Thus,
in this study, we focused on assessing app accessibility using
the W3C guidelines, and we used a few items from MARS and
mHONcode that do not overlap with the W3C guidelines and
are directly relevant to older adults, as indicated in a systematic
review on the views and experiences of older adults with digital
mental health interventions [55]. According to our review,
engagement with the target group (older adults), the
quality/resolution of graphics with regard to aesthetics,
information credibility, and the evidence base from MARS are
relevant and important to older adults [78-80]. In addition, older
adults often have concerns about privacy and confidentiality
when using digital mental health tools [23,33,78,80-84].
Therefore, we supplemented the W3C guidelines with 3 groups
of items from MARS (target group, aesthetics, and information)
and 2 items from mHONcode (privacy and confidentiality).

The following information about each app was recorded using
a data extraction form (Multimedia Appendix 1) with 3 sections:

• General features of apps, including their description and
category in the app store, developers, ratings, target user
group, regions, languages, privacy policy, total downloads
in Android markets, and cost of download and subscription.
Ratings of apps ranged from 1 to 5, with higher scores
indicating users’ positive perceptions.

• Content relevant to older adults, which consisted of the
following 6 sections: symptoms and natural history of
depression in older adults (11 binary questions with yes/no
answers and 3 open-ended questions), screening of
depression (7 binary questions and 5 open-ended questions),
self-care techniques (2 binary questions and 4 open-ended
questions), personalization (5 binary questions and 1
open-ended question), human involvement (3 binary
questions and 1 open-ended question), and other functions
(6 binary questions and 2 open-ended questions).

• Technical features, including the W3C guidelines for
accessibility of content on mobile phones [35,73],
supplemented by 5 items covering engagement, aesthetics,
and information from MARS [71,85] and 2 items on privacy
and confidentiality from mHONcode [72]. The W3C
guidelines consisted of 4 principles: perceivable (6 binary
items), operable (6 items), understandable (7 items), and
robust (4 items).

For every item except MARS, a “yes” was assigned 1 point.
Each app was independently evaluated by 2 of the 3 reviewers
working in parallel (RY, DR, and FC). Assessments were then
compared from September to October 2023, and disagreements
were discussed until consensus was reached. We used each app
for at least 15 minutes to ensure interaction with all app features.
Data were recorded in a Microsoft Excel worksheet and
summarized. We calculated the percentage of each app’s score
over its total score. Narrative data synthesis was used to present
our findings.
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Table 1. Evidence base of the assessment rubric.

Details/topicsType of evidence

Clinical practice guidelines • The National Institute for Health and Care Excellence in the UK [57]
• The American Psychiatric Association [74]
• The Royal Australian and New Zealand College of Psychiatrists [60]
• The Ministry of Health in Singapore
• The Japanese Society of Mood Disorders [58]
• The Indian Psychiatric Society [59]

Systematic reviews or scoping reviews • Mobile health apps for older adults [63]
• Depression risk factors in older adults [64]
• Influencing factors of digital technology usage among older adults [61,62]
• Older adults’ views and experiences of digital mental health interventions [55]
• Experts’ opinions on digital mental health interventions for older adults [56]

Academic books • Geropsychology [67]
• Psychotherapy with older adults [69]
• Aging [68]
• CBTa [65,66]

Systematic assessment of apps • Self-guided CBT apps for depression [70]

Guidelines and checklists of technical features • MARSb [71]
• W3Cc guidelines for accessibility of content on mobile phones [35,73]
• mHONcoded [72]

aCBT: cognitive behavioral therapy.
bMARS: Mobile Application Rating Scale.
cW3C: World Wide Web Consortium.
dmHONcode: mobile Health On the Net Code.

Ethical Considerations
Ethical approval was not required for this systematic assessment
of mobile apps as no human participants or personal data were
involved.

Results

Identification of Apps for Depression Self-Care
We identified 5177 English apps (n=2408, 46.5%, on Android
and n=2769, 53.5%, on iOS) in 42Matters and 4652 Chinese
apps (n=1039, 22.3%, on Android and n=3613, 77.7%, on iOS)

in 42Matters and Chinese app stores. One additional English
app, Happify, was identified on Google and none from the Baidu
search engine. After title and description screening, 101 (2%)
English apps (n=39, 38.6%, on Android and n=62, 61.4%, on
iOS) and 37 (0.8%) Chinese apps (n=29, 78.4%, on Android
and n=8, 21.6%, on iOS) were downloaded to examine
eligibility. We included 23 (16.8%) apps for systematic
assessment (n=19, 82.6%, English apps and n=4, 17.4%, Chinese
apps. In addition, 15 (65.2%) apps were available on both iOS
and Android platforms, 5 (21.7%) on the iOS platform, and 3
(13%) on Android platforms (Figure 1).
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Figure 1. Flowchart of app screening.

Basic Characteristics of the Included Apps
Table 2 shows the basic characteristics of the included apps.
All 23 apps were developed by commercial companies and were
free to download. Most of the apps (n=20, 87%) were in the
health and fitness category in the app stores, and 3 (13%) were
in the medical category. Of the 18 (78.3%) apps available on
Android platforms, 8 (44.4%) had been downloaded more than
1 million times; unfortunately, Apple does not provide iOS
download data. In addition, 16 (69.6%) apps had in-app
purchases for subscriptions or courses or counseling services.

Of the 19 (82.6%) English apps, 4 (21.1%) were available in
other languages (Chinese, German, French, Italian, Japanese,
Portuguese, Spanish, Japanese, and Korean). One of the four
Chinese apps supported English and Arabic.

Table 3 shows the ratings of the apps on each platform. Most
of the apps available on iOS (n=19, 95%) had a rating of 4-5,
indicating good user experience in general, while 1 (5%) app
had a rating of 3-4. Similarly, 2 (11.1%) of the 18 apps available
on Android had a rating of 3-4, 13 (72.2%) had a rating of 4-5,
while ratings were unavailable for 3 (16.7%) apps.
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Table 2. Basic characteristics of the mental health apps included in this study (N=23).

Apps, n (%)Basic characteristics

Affiliation

23 (100.0)Commercial

0Others (academic institution, government, nongovernmental organization)

Category in the app store

20 (87.0)Health and fitness

3 (13.0)Medical

Number of downloads on Android markets

10 (55.6)100,000-1 million

8 (44.4)>1 million

Cost

7 (30.4)Free

16 (69.6)Free with in-app purchase

0Paid

Primary language

19 (82.6)English

4 (17.4)Chinese

Table 3. Ratings and number of ratings for the apps included in this study.

Android apps (n=18)iOS apps (n=20)Rating details

Ratings

001-3

2 (11.1)1 (5.0)3-4

13 (72.2)19 (95.0)4-5

3 (16.7)0No ratings

Number of ratings

1 (5.6)5 (25.0)<100

1 (5.6)6 (30.0)100-1000

13 (72.2)9 (45.0)>1000

3 (16.7)0No ratings

Applicability of the Content of the Included Apps on
Older Adults’ Depression Self-Care Needs
Figure 2 presents a summary of app content related to older
adults. All apps mainly targeted the general population instead
of older adults. The most common self-care technique was
mindfulness or meditation (n=22, 95.7%), while 19 (82.6%)
apps used CBT. Other types of techniques included acceptance
and commitment therapy (n=4, 17.4%), behavioral activation
(n=2, 8.7%), positive psychology (n=2, 8.7%), interpersonal
therapy (n=2, 8.7%), problem-solving therapy (n=1, 8.7%),
music therapy (n=1, 4.3%), and dialectical behavior therapy
(n=1, 4.3%). In addition, 2 (8.7%) apps offered 2 types of
techniques other than mindfulness/meditation and CBT. More
than half (n=17, 73.9%) of the included apps mentioned topics
relevant to older adults, such as pain management, grief,
loneliness, and social isolation. Most of the apps (n=20, 87%)

provided self-monitoring of mood or allowed users to keep
journals, while 10 (43.5%) apps asked users to track other
behaviors, such as exercise, diet, sleep, and medication, in
addition to mood and journaling. Each app’s self-care techniques
and self-monitoring activities are shown in Multimedia
Appendix 2.

Furthermore, 3 (13%) apps described depression epidemiology
in older adults, 2 (66.7%) of which provided this information
in conversations with generative artificial intelligence (AI)
chatbots. In addition, 14 (60.9%) of the apps reported common
risk factors of depression in older adults, such as chronic
diseases, loss of family members, and loneliness, and 4 (17.4%)
apps described depressive symptoms in older adults. Regarding
the psychosocial and health-related dynamics of aging, 5
(21.7%) apps discussed how aging impacts life. When creating
a new account in 1 (4.3%) app, there was a question about what
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diseases users have. More than two-thirds of the apps (n=18,
78.3%) addressed the stigma of depression by normalizing
mental disorders, providing affirmations to users, and
encouraging them to acknowledge and accept the illness.
However, none of the apps shared a personal story of an older
adult recovering from depression. Multimedia Appendix 3 shows
the total score of each app on the 9 items of educational content.
The mean score was 2.7 (range 1-5), indicating the scarcity of
content relevant to older adults.

Figure 3 presents the main features of the included apps, such
as the assessment of depression, comorbid diseases, etc. Of the
23 apps, 17 (73.9%) provided depression assessment using
validated tools, such as the Patient Health Questionnaire-9 (n=7,
41.2%). One Chinese app used the Geriatric Depression Scale,
an assessment scale targeted at older adults, and also provided
assessment tools for dementia, cognitive impairment, and
functional ability (activities of daily living). Of the 17 (73.9%)

apps with depression assessment tools, 14 (82.4%) administered
the assessment once, while the other 3 (17.6%) offered regular
assessment.

Furthermore, 7 (30.4%) apps had forums that allowed users to
communicate with each other, and 9 (39.1%) apps provided
access to counselors using video or audio calls, text messages,
or emails. On 3 (75%) of the 4 (17.4%) Chinese apps, users
could book face-to-face appointments with a counselor. The
process for accessing counselors could not be evaluated on 1
(5.3%) English app because the feature was limited to India and
we were Singapore based. In addition, 3 (13%) of the 23 apps
allowed users to contact or seek help from their social network
directly through the apps by entering the contact details of those
people, while 14 (60.9%) apps included emergency resources,
such as suicide prevention helplines, and users could be
redirected to these services from the apps. Multimedia Appendix
4 shows each app’s main features.

Figure 2. Content related to older adults. *Other types of techniques included acceptance and commitment therapy (n=4, 17.4%), behavioral activation
(n=2, 8.7%), positive psychology (n=2, 8.7%), interpersonal therapy (n=2, 8.7%), problem-solving therapy (n=1, 4.3%), music therapy (n=1, 4.3%),
and dialectical behavior therapy (n=1, 4.3%). In addition, 2 (8.7%) apps offered 2 types of techniques other than mindfulness/meditation and CBT,
respectively; CBT: cognitive behavioral therapy.
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Figure 3. Main features of the apps included in this study.

Comparison of Chinese and English Apps Based on
Content
There were similarities and differences between the 4 (17.4%)
Chinese and 19 (82.6%) English apps. The similarities were the
inclusion of self-care techniques (eg, CBT and mindfulness,
mood tracking, and journaling functions) and the reporting of
depression risk factors in older adults. All English apps targeted
users with mental health needs, but 3 (75%) of the 4 (17.4%)
Chinese apps also included educational content for mental health
providers. Perhaps for this reason, the Chinese apps contained
more information (eg, mental disorder encyclopedia) and
functions (eg, cognitive function assessment) than the English
apps. Although all the included apps were free to download, 12
(63.2%) English apps had a paid version, where users could
access all content in the apps with monthly or yearly
subscriptions, while 1 (5.3%) English app and 3 (75%) Chinese
apps adopted a different commercial mode by offering specific
courses or assessments addressing various mental health issues
with separate purchases.

Applicability of the Technical Features of the Included
Apps to Older Adults’ Needs
All apps offered some degree of personalization, including
addressing the user by name, recording their preferences for

dark mode and haptic feedback, and providing tailored
suggestions and individualized responses from AI-assisted
chatbots. Of the 23 apps, 15 (65.2%) had notifications to remind
users to use the apps. In addition, 21 (91.3%) apps included
information about contacting customer support in the case of
technical issues, questions, or suggestions. Multimedia Appendix
5 shows detailed information about these technical features of
each app.

Table 4 shows the selected items of MARS and mHONcode.
Detailed information about these items of each app can be found
in Multimedia Appendix 6. Using MARS, both involvement
and aesthetics had a mean score of 3.8 (SD 0.4) out of 5.0. The
average score for information credibility was 2.9 (SD 0.5) out
of 5. Furthermore, 6 (26.1%) apps were evaluated in feasibility
studies [86-88] or randomized controlled trials (RCTs) [89-91]
and had positive outcomes related to participants’mental health.
None of the Chinese apps has yet been evaluated. However, the
study participants mainly targeted the general adult population
aged 18 years and above [86,87,89,91,92]. With regard to
mHONcode, all but 3 (13%) apps had a privacy and
confidentiality policy. Of the 20 (87%) apps with a privacy and
confidentiality policy, 2 (10%) had inaccessible policies.
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Table 4. Selected items of MARSa and mHONcodeb.

Score (out of 5)Technical features

MARS, mean (SD)

3.8 (0.4)Engagement

3.9 (0.6)Aesthetics

2.9 (0.5)Information credibility

3.2 (1.0)Evidence base of information

mHONcode, n (%)

20 (87.0)Privacy and confidentiality policy

18 (78.3)Privacy policy accessible within the app

aMARS: Mobile Application Rating Scale.
bmHONcode: mobile Health On the Net Code.

Accessibility Features
Multimedia Appendix 7 shows each app’s accessibility feature
and the total score. The mean percentage of each app’s score
over its total score was 65.5% (range 58.6%-77.8%), suggesting
moderate accessibility and areas for improvement. Figure 4
shows the accessibility of the included apps. Most of the apps
(n=20, 87%) considered the smartphone’s small screen size and
avoided delivering too much information on 1 page. The contrast
between the text and the background color was visible in all
apps (n=23, 100%), and 4 (17.4%) apps allowed users to change
the foreground and background colors. All apps could be viewed
by scrolling from top to bottom. Users would be able to identify
elements relevant to their needs, and the content was accessible
to people with color blindness. However, only 1 (4.3%) app
allowed zooming or magnification. Of the 20 apps with video
or audio content, a small proportion (n=4, 20%) provided text
alternatives, while 2 (10%) provided captions or subtitles for
all video and audio content. In addition, only 1 AI chatbot,
Hector, could read out responses and provided users with the
option to call rather than type.

The apps were generally easy to operate (ie, with an appropriate
touch target size and spacing and easy touchscreen gestures).
When connected to a Bluetooth keyboard, 3 (13%) of the 23
apps could be fully controlled by the keyboard, while 20 (87%)

apps were partially or totally unresponsive to keyboard
commands. Most of the apps did not restrict the time for
completing a task, and 2 (50%) of 4 (17.4%) apps with a timed
task allowed users to pause. Users could change the content
playback speed in embedded videos in 7 (30.4%) apps, including
YouTube videos in 4 (57.1%) apps.

All apps had a consistent layout and easy-to-recognize
actionable buttons. Most of the apps (n=21, 91.3%) showed
important elements regardless of page scroll. Although none of
the apps provided instructions for custom touchscreen or device
manipulation gestures, 3 (13%) apps from one company (Excel
At Life) included a detailed tutorial explaining the meaning of
each icon. Only 1 (4.3%) app allowed both portrait and
landscape screen orientations, and 8 (34.8%) apps provided
ample opportunity for users to check the terms and conditions
and review them before making a payment.

Data entry on the apps was easy, supported by the error
correction feature of the system’s default keyboard, and 13
(56.5%) apps provided user-friendly data entry methods by
adjusting the keyboard according to the type of data. For
example, a keyboard with “@” and “.com” was provided for
entering email addresses. Lastly, although the phone’s operating
system allows for fonts to be adjusted, only 9 (39.1%) apps
supported this feature, with an additional app having adjustable
font sizes within itself.
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Figure 4. Accessibility of the apps included in this study.

Discussion

Principal Findings
This systematic assessment of mental health apps is the first to
have evaluated the applicability of existing mental health apps
for depression self-care in older adults. We identified a total of
23 apps on Chinese and English app markets, but none of them
specifically targets older adults with depression. A few apps
provide information about depression specific to older adults
or incorporated assessment tools for cognitive disorders or
functional capacity. The level of accessibility, such as
adaptations for users with visual or hearing impairments and
adjustable font sizes, remains low, potentially limiting older
adults’ use of the apps.

There is a lack of mental health apps to assist depression
self-care in older adults. This gap in the current app market is
somewhat at odds with other health care areas, as there are
mobile health apps with medication reminders, apps for chronic
disease management, apps promoting physical activity, and
apps providing cognitive training activities [93]. Research has
shown that a lack of consideration for older adults’ needs may
reduce their perceived relevance and motivation to use such
mobile apps [33]. However, a systematic review in 2023 showed
that chatbots were promising in improving older adults’

depression and insomnia symptoms [94]. Although the use of
generative AI chatbots in health care is still at an early stage,
and its safety remains untested [95], the development of specific
content for older adults must not be neglected.

We found fewer interactive Chinese depression self-care apps
than English apps. Two recent systematic assessments of mental
health apps in China identified 67 apps [76] and 172 apps [96].
These apps connected users with health care providers or
provided noninteractive mental health education, but they
frequently lacked self-care techniques [96] and thus were
excluded from our study. Furthermore, despite the management
of severe mental disorders being included in basic public health
services in China, there are persisting challenges due to the lack
of psychiatric professionals [97] and the traditional stigma
associated with mental disorders [98]. Therefore, more
interactive Chinese applications with self-care techniques are
needed to support Chinese older adults’ mental health care
demands.

We documented potential accessibility issues for older adults
in the apps identified. According to qualitative studies on older
adults’ experience with digital mental health interventions, the
lack of detailed instructions is a barrier to their use [78,83].
Older adults have less experience with digital technology and
are, at times, anxious about how to use it [99]. Therefore, clear
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instructions and guidance on how to use mobile apps are
essential for many older adults, but we found only 3 of the 23
apps included a detailed tutorial for app navigation, suggesting
a widespread lack of consideration for users with less technology
literacy. Worldwide, around 1 in 10 adults over 50 years had a
visual impairment in 2019 [100]. Hearing loss is also common
in older adults, affecting over 50% of older males and 30% of
older females aged 65 years and above [99]. Therefore, digital
health interventions need to cater to their needs. We found that
few apps with video or audio content provide text substitutes
or captions or offer adjustable font sizes or are compatible with
the accessibility features of larger text in the phone settings.

Around 30% of the depression self-care apps had an online
forum, which may help reduce loneliness and increase social
connections. A recent editorial highlighted the impact of
loneliness and social isolation on adverse mental health
outcomes, such as depression and anxiety [101]. Due to physical
impairments, older adults are at a higher risk of loneliness and
social isolation [102]. Online communities or forums could
bring people with similar interests or circumstances together
and provide them with a convenient opportunity to communicate
from the comfort of their homes. A scoping review in 2022
found that online social networking improves older adults’
mental health and well-being by enhancing communication with
their existing social network, increasing life satisfaction, and
reducing depressive symptoms [103]. These communities may
address the absence of interpersonal interactions in digital
interventions by allowing older adults to provide each other
emotional support, such as affirmation and encouragement, and
technical advice to use developing technology [103-105].

Strengths and Limitations
We used a consistent and reliable approach to app identification
and assessment. We performed the search in Apple’s App Store,
Google Play, and various Chinese Android app markets and
adopted an AI screening tool that helped increase the efficiency
by screening one-third of the names and descriptions of apps.
The AI tool’s ability to retrieve 95% of the eligible records by
screening 8%-33% of the total records was validated in
simulation studies [49]. To capture all eligible apps, we further
supplemented the search using Google and Baidu search engines.
Two reviewers independently performed an in-depth assessment
of apps by downloading and testing them on research phones.
Second, there was no validated scale for the assessment of
mobile apps for depression self-care in older adults. We
developed an assessment rubric by synthesizing evidence from
the extensive literature, including established clinical practice

guidelines, systematic reviews, scoping reviews, academic
books, and widely used guidelines or checklists of technical
features.

However, this study also has some limitations. First, older adults
with lived experience were not involved in the assessment,
which calls for public and patient involvement in future studies
targeting older adults. Another potential weakness is the
exclusion of apps focused on well-being without explicitly
addressing depression: we acknowledge that they might still be
useful for older adults with mental disorders. However, the
provision of information about depression is perhaps superior
as it helps older adults gain awareness and knowledge [34] and
reduces mental health stigma [106]. Third, we did not include
apps in other languages due to the limited capacity of research
manpower and resources.

The study has limited implications for clinical application in
older adults because we did not identify any existing apps with
high applicability to older adults. However, there are many
implications for app developers and researchers in the field of
digital mental health. As some older adults were skeptical of
the credibility of apps [84], it is crucial for apps to clearly
demonstrate their validity, reliability, and accuracy of
information to enhance older adults’ trust. Three of the apps
reviewed were clearly evaluated in the form of an RCT [89-91],
and others may have been, but there was no mention of authors
and sources, weakening the trust, real or perceived, in the
evidence base of the existing apps. Although apps cannot replace
clinical diagnosis and treatment, and users need to seek
professional advice when necessary, self-care apps may still
serve as an interim solution for older adults when they are
waiting for clinical appointments [107], thereby providing them
with early access to mental health resources and promoting their
mental health. Future studies should aim to evaluate the clinical
effectiveness of apps and their potential to lessen the strain on
health care professionals.

Conclusion
Although there are many depression self-care apps available in
English and Chinese markets, our study suggests that they have
limited applicability to older adults. The apps integrating
generative AI chatbots have higher applicability because of
tailored feedback and the provision of a text-to-speech option.
In the future, new and updated depression self-care apps should
consider incorporating content relevant to older adults, including
online communities to reduce their social isolation, and
improving accessibility for older adults with physical and
sensory impairments.

Acknowledgments
We would like to thank Ms Lin Xiaowen for helping with screening Chinese iOS apps.

This study received funding from the Singapore Ministry of Education (MOE) Tier 1 Grant RT05/21. The funder played no role
in the design or conduct of the study.

Data Availability
The data supporting the findings of this study are available within the paper and its Multimedia Appendices.

J Med Internet Res 2025 | vol. 27 | e56418 | p. 12https://www.jmir.org/2025/1/e56418
(page number not for citation purposes)

Yin et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


Authors' Contributions
LTC and LM conceptualized the study. RY and LM developed the review protocol. RY, DR, and FC conducted screening and
data extraction. RY conducted analyses and drafted the manuscript. LM, LTC, HES, KG, and MS reviewed and revised the
manuscript. All authors have approved the final version of the manuscript.

Conflicts of Interest
LTC is an editorial board member for JMIR Medical Education. Other authors declare no conflicts of interest.

Multimedia Appendix 1
Data extraction form.
[DOCX File , 48 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Self-care techniques and self-monitoring activities of each app.
[DOCX File , 28 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Educational content of each app.
[DOCX File , 29 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Main features of each app.
[DOCX File , 31 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Technical features of each app.
[DOCX File , 18 KB-Multimedia Appendix 5]

Multimedia Appendix 6
Selected items of MARS (Mobile Application Rating Scale) and mHONcode (mobile Health On the Net Code) for each app.
[DOCX File , 27 KB-Multimedia Appendix 6]

Multimedia Appendix 7
Accessibility of each app.
[XLSX File (Microsoft Excel File), 15 KB-Multimedia Appendix 7]

References

1. Wu Y, Fan L, Xia F, Zhou Y, Wang H, Feng L, et al. Global, regional, and national time trends in incidence for depressive
disorders, from 1990 to 2019: an age-period-cohort analysis for the GBD 2019. Ann Gen Psychiatry. Aug 02, 2024;23(1):28.
[FREE Full text] [doi: 10.1186/s12991-024-00513-1] [Medline: 39095916]

2. Ageing and health in China. World Health Organization. 2023. URL: https://www.who.int/china/health-topics/ageing
[accessed 2025-02-10]

3. Li B, Zhang G, Ma J, Kang M. Mortality rate of mental disorder trends in China from 2002 to 2020. Front Psychiatry. Nov
15, 2022;13:1039918. [FREE Full text] [doi: 10.3389/fpsyt.2022.1039918] [Medline: 36458125]

4. Collaborators GBDMD. Global, regional, and national burden of 12 mental disorders in 204 countries and territories,
1990–2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet Psychiatry. Feb 2022;9(2):137-150.
[doi: 10.1016/s2215-0366(21)00395-3]

5. Chen X, Giles J, Yao Y, Yip W, Meng Q, Berkman L, et al. The path to healthy ageing in China: a Peking University–Lancet
Commission. Lancet. Dec 2022;400(10367):1967-2006. [doi: 10.1016/s0140-6736(22)01546-x]

6. Caplan Z. U.S. older population grew from 2010 to 2020 at fastest rate since 1880 to 1890. U.S. Census Bureau. May 25,
2023. URL: https://www.census.gov/library/stories/2023/05/2020-census-united-states-older-population-grew.html [accessed
2025-02-10]

J Med Internet Res 2025 | vol. 27 | e56418 | p. 13https://www.jmir.org/2025/1/e56418
(page number not for citation purposes)

Yin et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app1.docx&filename=88b381560aa3005b61aa72e084a1988c.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app1.docx&filename=88b381560aa3005b61aa72e084a1988c.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app2.docx&filename=27b6135fba4c9676f834733e49dc8548.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app2.docx&filename=27b6135fba4c9676f834733e49dc8548.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app3.docx&filename=42c1ff16223ccf67e417d38f6e7cc959.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app3.docx&filename=42c1ff16223ccf67e417d38f6e7cc959.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app4.docx&filename=24112a9e336fc25d98ab241a86a4e655.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app4.docx&filename=24112a9e336fc25d98ab241a86a4e655.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app5.docx&filename=3dae8bd559206b00db88a7fd5fd306a9.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app5.docx&filename=3dae8bd559206b00db88a7fd5fd306a9.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app6.docx&filename=3ee084cb2eb777f73ad912646da366e4.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app6.docx&filename=3ee084cb2eb777f73ad912646da366e4.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app7.xlsx&filename=f523b0baadd7464d2fe52f2975d0e01a.xlsx
https://jmir.org/api/download?alt_name=jmir_v27i1e56418_app7.xlsx&filename=f523b0baadd7464d2fe52f2975d0e01a.xlsx
https://annals-general-psychiatry.biomedcentral.com/articles/10.1186/s12991-024-00513-1
http://dx.doi.org/10.1186/s12991-024-00513-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39095916&dopt=Abstract
https://www.who.int/china/health-topics/ageing
https://europepmc.org/abstract/MED/36458125
http://dx.doi.org/10.3389/fpsyt.2022.1039918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36458125&dopt=Abstract
http://dx.doi.org/10.1016/s2215-0366(21)00395-3
http://dx.doi.org/10.1016/s0140-6736(22)01546-x
https://www.census.gov/library/stories/2023/05/2020-census-united-states-older-population-grew.html
http://www.w3.org/Style/XSL
http://www.renderx.com/


7. Zenebe Y, Akele B, W/Selassie M, Necho M. Prevalence and determinants of depression among old age: a systematic
review and meta-analysis. Ann Gen Psychiatry. Dec 18, 2021;20(1):55. [FREE Full text] [doi: 10.1186/s12991-021-00375-x]
[Medline: 34922595]

8. Global Health Data Exchange (GHDx) 2022. Institute of Health Metrics and Evaluation. URL: https://vizhub.healthdata.org/
gbd-results/?params=gbd-api-2019-permalink/d780dffbe8a381b25e1416884959e88b [accessed 2025-02-10]

9. Rodda J, Walker Z, Carter J. Depression in older adults. BMJ. Sep 28, 2011;343(sep28 1):d5219-d5219. [doi:
10.1136/bmj.d5219] [Medline: 21957206]

10. Mental health of older adults. World Health Organization. Oct 20, 2023. URL: https://www.who.int/news-room/fact-sheets/
detail/mental-health-of-older-adults [accessed 2025-02-10]

11. Subramaniam M, Abdin E, Vaingankar JA, Shafie S, Chua HC, Tan WM, et al. Minding the treatment gap: results of the
Singapore Mental Health Study. Soc Psychiatry Psychiatr Epidemiol. Nov 17, 2020;55(11):1415-1424. [FREE Full text]
[doi: 10.1007/s00127-019-01748-0] [Medline: 31317246]

12. Faverio M. Share of those 65 and older who are tech users has grown in the past decade 2022. Pew Research Center. URL:
https://www.pewresearch.org/fact-tank/2022/01/13/
share-of-those-65-and-older-who-are-tech-users-has-grown-in-the-past-decade/ [accessed 2025-02-10]

13. The 49th statistical report on China's internet development. China Internet Network Information Center. 2022. URL: http:/
/www.cnnic.net.cn/NMediaFile/old_attach/P020220721404263787858.pdf [accessed 2025-02-10]

14. Centre for Research on Successful Ageing. Staying connected-the importance of social integration on the well-being of
older adults. Singapore Management University. Dec 2020. URL: https://rosa.smu.edu.sg/sites/rosa.smu.edu.sg/files/Briefs/
Dec2020/Final/Dec2020_RB_Final_18dec.pdf [accessed 2025-02-10]

15. Chen H, Levkoff SE, Kort H, McCollum QA, Ory MG. Editorial: technological innovations to address social isolation and
loneliness in older adults. Front Public Health. Feb 6, 2023;11:1139266. [FREE Full text] [doi: 10.3389/fpubh.2023.1139266]
[Medline: 36815157]

16. Van As BAL, Imbimbo E, Franceschi A, Menesini E, Nocentini A. The longitudinal association between loneliness and
depressive symptoms in the elderly: a systematic review. Int Psychogeriatr. Jul 2022;34(7):657-669. [doi:
10.1017/s1041610221000399]

17. Egan K. Digital technology, health and well-being and the covid-19 pandemic: it's time to call forward informal carers
from the back of the queue. Semin Oncol Nurs. Dec 2020;36(6):151088. [FREE Full text] [doi: 10.1016/j.soncn.2020.151088]
[Medline: 33229183]

18. Cuffaro L, Di Lorenzo F, Bonavita S, Tedeschi G, Leocani L, Lavorgna L. Dementia care and COVID-19 pandemic: a
necessary digital revolution. Neurol Sci. Aug 17, 2020;41(8):1977-1979. [FREE Full text] [doi: 10.1007/s10072-020-04512-4]
[Medline: 32556746]

19. Kokorelias KM, Nelson ML, Tang T, Steele Gray C, Ellen M, Plett D, et al. Inclusion of older adults in digital health
technologies to support hospital-to-home transitions: secondary analysis of a rapid review and equity-informed
recommendations. JMIR Aging. Apr 27, 2022;5(2):e35925. [FREE Full text] [doi: 10.2196/35925] [Medline: 35475971]

20. Lofton S. Seniors want access to digital health tools—here's how to deliver them. Becker's Hospital Review. Dec 1, 2022.
URL: https://www.beckershospitalreview.com/patient-experience/
seniors-want-access-to-digital-health-tools-here-s-how-to-deliver-them.html [accessed 2025-02-10]

21. The PT patient experience report. WebPt. URL: https://www.webpt.com/downloads/the-pt-patient-experience-report
[accessed 2025-02-10]

22. Moessner M, Bauer S. E-Mental-Health und internetbasierte Psychotherapie. Psychotherapeut. May 5, 2017;62(3):251-266.
[doi: 10.1007/s00278-017-0198-4]

23. Choi NG, Wilson NL, Sirrianni L, Marinucci ML, Hegel MT. Acceptance of home-based telehealth problem-solving therapy
for depressed, low-income homebound older adults: qualitative interviews with the participants and aging-service case
managers. Gerontologist. Aug 08, 2014;54(4):704-713. [FREE Full text] [doi: 10.1093/geront/gnt083] [Medline: 23929664]

24. Firth J, Torous J, Nicholas J, Carney R, Pratap A, Rosenbaum S, et al. The efficacy of smartphone-based mental health
interventions for depressive symptoms: a meta-analysis of randomized controlled trials. World Psychiatry. Oct 21,
2017;16(3):287-298. [FREE Full text] [doi: 10.1002/wps.20472] [Medline: 28941113]

25. Ebert DD, Cuijpers P, Muñoz RF, Baumeister H. Prevention of mental health disorders using internet- and mobile-based
interventions: a narrative review and recommendations for future research. Front Psychiatry. Aug 10, 2017;8:116. [FREE
Full text] [doi: 10.3389/fpsyt.2017.00116] [Medline: 28848454]

26. Seifert A, Reinwand DA, Schlomann A. Designing and using digital mental health interventions for older adults: being
aware of digital inequality. Front Psychiatry. Aug 9, 2019;10:568. [FREE Full text] [doi: 10.3389/fpsyt.2019.00568]
[Medline: 31447716]

27. Leech T, Dorstyn D, Taylor A, Li W. Mental health apps for adolescents and young adults: a systematic review of randomised
controlled trials. Child Youth Serv Rev. Aug 2021;127:106073. [doi: 10.1016/j.childyouth.2021.106073]

28. Wang K, Varma DS, Prosperi M. A systematic review of the effectiveness of mobile apps for monitoring and management
of mental health symptoms or disorders. J Psychiatr Res. Dec 2018;107:73-78. [doi: 10.1016/j.jpsychires.2018.10.006]
[Medline: 30347316]

J Med Internet Res 2025 | vol. 27 | e56418 | p. 14https://www.jmir.org/2025/1/e56418
(page number not for citation purposes)

Yin et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://annals-general-psychiatry.biomedcentral.com/articles/10.1186/s12991-021-00375-x
http://dx.doi.org/10.1186/s12991-021-00375-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34922595&dopt=Abstract
https://vizhub.healthdata.org/gbd-results/?params=gbd-api-2019-permalink/d780dffbe8a381b25e1416884959e88b
https://vizhub.healthdata.org/gbd-results/?params=gbd-api-2019-permalink/d780dffbe8a381b25e1416884959e88b
http://dx.doi.org/10.1136/bmj.d5219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21957206&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
https://europepmc.org/abstract/MED/31317246
http://dx.doi.org/10.1007/s00127-019-01748-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31317246&dopt=Abstract
https://www.pewresearch.org/fact-tank/2022/01/13/share-of-those-65-and-older-who-are-tech-users-has-grown-in-the-past-decade/
https://www.pewresearch.org/fact-tank/2022/01/13/share-of-those-65-and-older-who-are-tech-users-has-grown-in-the-past-decade/
http://www.cnnic.net.cn/NMediaFile/old_attach/P020220721404263787858.pdf
http://www.cnnic.net.cn/NMediaFile/old_attach/P020220721404263787858.pdf
https://rosa.smu.edu.sg/sites/rosa.smu.edu.sg/files/Briefs/Dec2020/Final/Dec2020_RB_Final_18dec.pdf
https://rosa.smu.edu.sg/sites/rosa.smu.edu.sg/files/Briefs/Dec2020/Final/Dec2020_RB_Final_18dec.pdf
https://europepmc.org/abstract/MED/36815157
http://dx.doi.org/10.3389/fpubh.2023.1139266
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36815157&dopt=Abstract
http://dx.doi.org/10.1017/s1041610221000399
https://europepmc.org/abstract/MED/33229183
http://dx.doi.org/10.1016/j.soncn.2020.151088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33229183&dopt=Abstract
https://europepmc.org/abstract/MED/32556746
http://dx.doi.org/10.1007/s10072-020-04512-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32556746&dopt=Abstract
https://aging.jmir.org/2022/2/e35925/
http://dx.doi.org/10.2196/35925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35475971&dopt=Abstract
https://www.beckershospitalreview.com/patient-experience/seniors-want-access-to-digital-health-tools-here-s-how-to-deliver-them.html
https://www.beckershospitalreview.com/patient-experience/seniors-want-access-to-digital-health-tools-here-s-how-to-deliver-them.html
https://www.webpt.com/downloads/the-pt-patient-experience-report
http://dx.doi.org/10.1007/s00278-017-0198-4
https://europepmc.org/abstract/MED/23929664
http://dx.doi.org/10.1093/geront/gnt083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23929664&dopt=Abstract
https://europepmc.org/abstract/MED/28941113
http://dx.doi.org/10.1002/wps.20472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28941113&dopt=Abstract
https://europepmc.org/abstract/MED/28848454
https://europepmc.org/abstract/MED/28848454
http://dx.doi.org/10.3389/fpsyt.2017.00116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28848454&dopt=Abstract
https://europepmc.org/abstract/MED/31447716
http://dx.doi.org/10.3389/fpsyt.2019.00568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31447716&dopt=Abstract
http://dx.doi.org/10.1016/j.childyouth.2021.106073
http://dx.doi.org/10.1016/j.jpsychires.2018.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30347316&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


29. Domhardt M, Messner E, Eder A, Engler S, Sander LB, Baumeister H, et al. Mobile-based interventions for common mental
disorders in youth: a systematic evaluation of pediatric health apps. Child Adolesc Psychiatry Ment Health. Sep 13,
2021;15(1):49. [FREE Full text] [doi: 10.1186/s13034-021-00401-6] [Medline: 34517896]

30. Helsel BC, Williams JE, Lawson K, Liang J, Markowitz J. Telemedicine and mobile health technology are effective in the
management of digestive diseases: a systematic review. Dig Dis Sci. Jun 16, 2018;63(6):1392-1408. [doi:
10.1007/s10620-018-5054-z] [Medline: 29663265]

31. Dinh-Le C, Chuang R, Chokshi S, Mann D. Wearable health technology and electronic health record integration: scoping
review and future directions. JMIR Mhealth Uhealth. Sep 11, 2019;7(9):e12861. [FREE Full text] [doi: 10.2196/12861]
[Medline: 31512582]

32. Chowdhury SR, Chandra Das D, Sunna TC, Beyene J, Hossain A. Global and regional prevalence of multimorbidity in the
adult population in community settings: a systematic review and meta-analysis. EClinicalMedicine. Mar 2023;57:101860.
[FREE Full text] [doi: 10.1016/j.eclinm.2023.101860] [Medline: 36864977]

33. Jones SL. An Efficacy Trial of Therapist-Assisted Internet-Delivered Cognitive-Behaviour Therapy for Older Adults with
Generalized Anxiety. Regina, Canada. Faculty of Graduate Studies and Research, University of Regina; 2014.

34. Xiang X, Kayser J, Sun Y, Himle J. Internet-based psychotherapy intervention for depression among older adults receiving
home care: qualitative study of participants' experiences. JMIR Aging. Nov 22, 2021;4(4):e27630. [FREE Full text] [doi:
10.2196/27630] [Medline: 34813491]

35. Guidance on applying WCAG 2.0 to non-web information and communications technologies. World Wide Web Consortium.
2013. URL: https://www.w3.org/TR/wcag2ict/ [accessed 2025-02-10]

36. The World Factbook. Central Intelligence Agency. 2024. URL: https://www.cia.gov/the-world-factbook/ [accessed
2025-02-10]

37. Huckvale K, Adomaviciute S, Prieto JT, Leow MK, Car J. Smartphone apps for calculating insulin dose: a systematic
assessment. BMC Med. May 06, 2015;13(1):106. [FREE Full text] [doi: 10.1186/s12916-015-0314-7] [Medline: 25943590]

38. Martinengo L, Van Galen L, Lum E, Kowalski M, Subramaniam M, Car J. Suicide prevention and depression apps' suicide
risk assessment and management: a systematic assessment of adherence to clinical guidelines. BMC Med. Dec 19,
2019;17(1):231. [FREE Full text] [doi: 10.1186/s12916-019-1461-z] [Medline: 31852455]

39. Lum E, Jimenez G, Huang Z, Thai L, Semwal M, Boehm BO, et al. Decision support and alerts of apps for self-management
of blood glucose for type 2 diabetes. JAMA. Apr 16, 2019;321(15):1530-1532. [FREE Full text] [doi:
10.1001/jama.2019.1644] [Medline: 30990543]

40. Larsen ME, Nicholas J, Christensen H. A systematic assessment of smartphone tools for suicide prevention. PLoS One.
Apr 13, 2016;11(4):e0152285. [FREE Full text] [doi: 10.1371/journal.pone.0152285] [Medline: 27073900]

41. Gasteiger N, Dowding D, Norman G, McGarrigle L, Eost-Telling C, Jones D, et al. Conducting a systematic review and
evaluation of commercially available mobile applications (apps) on a health-related topic: the TECH approach and a
step-by-step methodological guide. BMJ Open. Jun 12, 2023;13(6):e073283. [FREE Full text] [doi:
10.1136/bmjopen-2023-073283] [Medline: 37308269]

42. 2020 中国移动应用市场生态洞察报告. iiMedia. Sep 22, 2020. URL: https://www.iimedia.cn/c400/74427.html [accessed
2025-02-10]

43. Ahmed A, Ali N, Aziz S, Abd-alrazaq AA, Hassan A, Khalifa M, et al. A review of mobile chatbot apps for anxiety and
depression and their self-care features. Comput Methods Programs Biomed Update. 2021;1:100012. [doi:
10.1016/j.cmpbup.2021.100012]

44. Wasil AR, Venturo-Conerly KE, Shingleton RM, Weisz JR. A review of popular smartphone apps for depression and
anxiety: assessing the inclusion of evidence-based content. Behav Res Ther. Dec 2019;123:103498. [doi:
10.1016/j.brat.2019.103498] [Medline: 31707224]

45. Lin X, Martinengo L, Jabir AI, Ho AHY, Car J, Atun R, et al. Scope, characteristics, behavior change techniques, and
quality of conversational agents for mental health and well-being: systematic assessment of apps. J Med Internet Res. Jul
18, 2023;25:e45984. [FREE Full text] [doi: 10.2196/45984] [Medline: 37463036]

46. Alqahtani F, Al Khalifah G, Oyebode O, Orji R. Apps for mental health: an evaluation of behavior change strategies and
recommendations for future development. Front Artif Intell. Dec 17, 2019;2:30. [FREE Full text] [doi:
10.3389/frai.2019.00030] [Medline: 33733119]

47. Huang Z, Lum E, Car J. Medication management apps for diabetes: systematic assessment of the transparency and reliability
of health information dissemination. JMIR Mhealth Uhealth. Feb 19, 2020;8(2):e15364. [FREE Full text] [doi: 10.2196/15364]
[Medline: 32130163]

48. "interactivity". Definition of interactivity noun from the Oxford Advanced Learner's Dictionary. Oxford Learner's Dictionary.
URL: https://www.oxfordlearnersdictionaries.com/definition/english/interactivity [accessed 2025-02-10]

49. van de Schoot R, de Bruin J, Schram R, Zahedi P, de Boer J, Weijdema F, et al. An open source machine learning framework
for efficient and transparent systematic reviews. Nat Mach Intell. Feb 01, 2021;3(2):125-133. [doi:
10.1038/s42256-020-00287-7]

J Med Internet Res 2025 | vol. 27 | e56418 | p. 15https://www.jmir.org/2025/1/e56418
(page number not for citation purposes)

Yin et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://capmh.biomedcentral.com/articles/10.1186/s13034-021-00401-6
http://dx.doi.org/10.1186/s13034-021-00401-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34517896&dopt=Abstract
http://dx.doi.org/10.1007/s10620-018-5054-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29663265&dopt=Abstract
https://mhealth.jmir.org/2019/9/e12861/
http://dx.doi.org/10.2196/12861
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31512582&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(23)00037-8
http://dx.doi.org/10.1016/j.eclinm.2023.101860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36864977&dopt=Abstract
https://aging.jmir.org/2021/4/e27630/
http://dx.doi.org/10.2196/27630
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34813491&dopt=Abstract
https://www.w3.org/TR/wcag2ict/
https://www.cia.gov/the-world-factbook/
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-015-0314-7
http://dx.doi.org/10.1186/s12916-015-0314-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25943590&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-019-1461-z
http://dx.doi.org/10.1186/s12916-019-1461-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31852455&dopt=Abstract
https://europepmc.org/abstract/MED/30990543
http://dx.doi.org/10.1001/jama.2019.1644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30990543&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0152285
http://dx.doi.org/10.1371/journal.pone.0152285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27073900&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=37308269
http://dx.doi.org/10.1136/bmjopen-2023-073283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37308269&dopt=Abstract
https://www.iimedia.cn/c400/74427.html
http://dx.doi.org/10.1016/j.cmpbup.2021.100012
http://dx.doi.org/10.1016/j.brat.2019.103498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31707224&dopt=Abstract
https://www.jmir.org/2023//e45984/
http://dx.doi.org/10.2196/45984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37463036&dopt=Abstract
https://europepmc.org/abstract/MED/33733119
http://dx.doi.org/10.3389/frai.2019.00030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33733119&dopt=Abstract
https://mhealth.jmir.org/2020/2/e15364/
http://dx.doi.org/10.2196/15364
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32130163&dopt=Abstract
https://www.oxfordlearnersdictionaries.com/definition/english/interactivity
http://dx.doi.org/10.1038/s42256-020-00287-7
http://www.w3.org/Style/XSL
http://www.renderx.com/


50. Bourke M, Haddara A, Loh A, Carson V, Breau B, Tucker P. Adherence to the World Health Organization's physical
activity recommendation in preschool-aged children: a systematic review and meta-analysis of accelerometer studies. Int
J Behav Nutr Phys Act. Apr 26, 2023;20(1):52. [FREE Full text] [doi: 10.1186/s12966-023-01450-0] [Medline: 37101226]

51. Nagtegaal R, de Boer N, van Berkel R, Derks B, Tummers L. Why do employers (fail to) hire people with disabilities? A
systematic review of capabilities, opportunities and motivations. J Occup Rehabil. Jun 23, 2023;33(2):329-340. [FREE
Full text] [doi: 10.1007/s10926-022-10076-1] [Medline: 36689057]

52. Warren SL, Moustafa AA. Functional magnetic resonance imaging, deep learning, and Alzheimer's disease: a systematic
review. J Neuroimaging. Jan 18, 2023;33(1):5-18. [FREE Full text] [doi: 10.1111/jon.13063] [Medline: 36257926]

53. Yan Y, Hou J, Li Q, Yu NX. Suicide before and during the COVID-19 pandemic: a systematic review with meta-analysis.
Int J Environ Res Public Health. Feb 14, 2023;20(4):3346. [FREE Full text] [doi: 10.3390/ijerph20043346] [Medline:
36834037]

54. Callaghan MW, Müller-Hansen F. Statistical stopping criteria for automated screening in systematic reviews. Syst Rev.
Nov 28, 2020;9(1):273. [FREE Full text] [doi: 10.1186/s13643-020-01521-4] [Medline: 33248464]

55. Yin R, Martinengo L, Smith HE, Subramaniam M, Griva K, Tudor Car L. The views and experiences of older adults
regarding digital mental health interventions: a systematic review of qualitative studies. Lancet Healthy Longev. Nov
2024;5(11):100638. [FREE Full text] [doi: 10.1016/j.lanhl.2024.08.007] [Medline: 39491881]

56. Rajappan D, Yin R, Martinengo M, Tudor Car L. Essential features of digital interventions targeting mental health among
older adults: protocol for a scoping review. OSF Registries. Feb 8, 2023. URL: https://osf.io/aj3k4 [accessed 2025-02-10]

57. Depression in adults: recognition and management. NICE guideline [NG222]. National Institute for Health and Care
Excellence (NICE). Jun 29, 2022. URL: https://www.nice.org.uk/guidance/ng222 [accessed 2025-02-10]

58. Baba H, Kito S, Nukariya K, Takeshima M, Fujise N, Iga J, et al. Committee for Treatment Guidelines of Mood Disorders‚
Japanese Society of Mood Disorders. Guidelines for diagnosis and treatment of depression in older adults: a report from
the Japanese Society of mood disorders. Psychiatry Clin Neurosci. Jun 06, 2022;76(6):222-234. [FREE Full text] [doi:
10.1111/pcn.13349] [Medline: 35274788]

59. Avasthi A, Grover S. Clinical practice guidelines for management of depression in elderly. Indian J Psychiatry. Feb
2018;60(Suppl 3):S341-S362. [FREE Full text] [doi: 10.4103/0019-5545.224474] [Medline: 29535469]

60. Malhi GS, Bassett D, Boyce P, Bryant R, Fitzgerald PB, Fritz K, et al. Royal Australian and New Zealand College of
Psychiatrists clinical practice guidelines for mood disorders. Aust N Z J Psychiatry. Dec 07, 2015;49(12):1087-1206. [doi:
10.1177/0004867415617657] [Medline: 26643054]

61. Riadi I, Kervin L, Dhillon S, Teo K, Churchill R, Card KG, et al. Digital interventions for depression and anxiety in older
adults: a systematic review of randomised controlled trials. Lancet Healthy Longevity. Aug 2022;3(8):e558-e571. [doi:
10.1016/s2666-7568(22)00121-0]

62. Yap Y, Tan S, Choon S. Elderly's intention to use technologies: a systematic literature review. Heliyon. Jan 2022;8(1):e08765.
[FREE Full text] [doi: 10.1016/j.heliyon.2022.e08765] [Medline: 35128090]

63. Liu N, Yin J, Tan S, Ngiam K, Teo H. Mobile health applications for older adults: a systematic review of interface and
persuasive feature design. J Am Med Inform Assoc. Oct 12, 2021;28(11):2483-2501. [FREE Full text] [doi:
10.1093/jamia/ocab151] [Medline: 34472601]

64. Maier A, Riedel-Heller SG, Pabst A, Luppa M. Risk factors and protective factors of depression in older people 65+. A
systematic review. PLoS One. May 13, 2021;16(5):e0251326. [FREE Full text] [doi: 10.1371/journal.pone.0251326]
[Medline: 33983995]

65. Beck JS. Cognitive Behavior Therapy: Basics and Beyond. New York, NY. Guilford Press; 2011.
66. Laidlaw K, McAlpine S. Cognitive behaviour therapy: how is it different with older people? J Rat-Emo Cognitive-Behav

Ther. Nov 12, 2008;26(4):250-262. [doi: 10.1007/s10942-008-0085-6]
67. Pachana NA, Laidlaw K. The Oxford Handbook of Clinical Geropsychology. Oxford, UK. Oxford University Press; 2015.
68. Hatch LR, Moody HR. Aging: concepts and controversies. Teach Sociol. Jan 1996;24(1):131. [doi: 10.2307/1318916]
69. Hepple J. Psychotherapies with older people: an overview. Adv Psychiatr Treat. Jan 02, 2018;10(5):371-377. [doi:

10.1192/apt.10.5.371]
70. Martinengo L, Stona A, Griva K, Dazzan P, Pariante CM, von Wangenheim F, et al. Self-guided cognitive behavioral

therapy apps for depression: systematic assessment of features, functionality, and congruence with evidence. J Med Internet
Res. Jul 30, 2021;23(7):e27619. [FREE Full text] [doi: 10.2196/27619] [Medline: 34328431]

71. Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O, Tjondronegoro D, Mani M. Mobile App Rating Scale: a new tool for
assessing the quality of health mobile apps. JMIR Mhealth Uhealth. Mar 11, 2015;3(1):e27. [FREE Full text] [doi:
10.2196/mhealth.3422] [Medline: 25760773]

72. Boyer C. Quality and safety of health mobile applications: are they an issue? In: Hübner UH, Mustata Wilson G, Morawski
TS, Ball MJ, editors. Nursing Informatics. Cham. Springer International Publishing; 2022:411-424.

73. Mobile accessibility: how WCAG 2.0 and other W3C/WAI guidelines apply to mobile. World Wide Web Consortium. Feb
26, 2015. URL: https://www.w3.org/TR/mobile-accessibility-mapping/ [accessed 2025-02-10]

74. American Psychiatric Association. Practice guideline for the treatment of patients with major depressive disorder (revision).
American Psychiatric Association. Am J Psychiatry. Apr 2000;157(4 Suppl):1-45. [Medline: 10767867]

J Med Internet Res 2025 | vol. 27 | e56418 | p. 16https://www.jmir.org/2025/1/e56418
(page number not for citation purposes)

Yin et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-023-01450-0
http://dx.doi.org/10.1186/s12966-023-01450-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37101226&dopt=Abstract
https://europepmc.org/abstract/MED/36689057
https://europepmc.org/abstract/MED/36689057
http://dx.doi.org/10.1007/s10926-022-10076-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36689057&dopt=Abstract
https://europepmc.org/abstract/MED/36257926
http://dx.doi.org/10.1111/jon.13063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36257926&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph20043346
http://dx.doi.org/10.3390/ijerph20043346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36834037&dopt=Abstract
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-020-01521-4
http://dx.doi.org/10.1186/s13643-020-01521-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33248464&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2666-7568(24)00164-8
http://dx.doi.org/10.1016/j.lanhl.2024.08.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39491881&dopt=Abstract
https://osf.io/aj3k4
https://www.nice.org.uk/guidance/ng222
https://onlinelibrary.wiley.com/doi/10.1111/pcn.13349
http://dx.doi.org/10.1111/pcn.13349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35274788&dopt=Abstract
http://www.indianjpsychiatry.org/article.asp?issn=0019-5545;year=2018;volume=60;issue=7;spage=341;epage=362;aulast=Avasthi
http://dx.doi.org/10.4103/0019-5545.224474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29535469&dopt=Abstract
http://dx.doi.org/10.1177/0004867415617657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26643054&dopt=Abstract
http://dx.doi.org/10.1016/s2666-7568(22)00121-0
https://linkinghub.elsevier.com/retrieve/pii/S2405-8440(22)00053-6
http://dx.doi.org/10.1016/j.heliyon.2022.e08765
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35128090&dopt=Abstract
https://europepmc.org/abstract/MED/34472601
http://dx.doi.org/10.1093/jamia/ocab151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34472601&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0251326
http://dx.doi.org/10.1371/journal.pone.0251326
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33983995&dopt=Abstract
http://dx.doi.org/10.1007/s10942-008-0085-6
http://dx.doi.org/10.2307/1318916
http://dx.doi.org/10.1192/apt.10.5.371
https://www.jmir.org/2021/7/e27619/
http://dx.doi.org/10.2196/27619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34328431&dopt=Abstract
https://mhealth.jmir.org/2015/1/e27/
http://dx.doi.org/10.2196/mhealth.3422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25760773&dopt=Abstract
https://www.w3.org/TR/mobile-accessibility-mapping/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10767867&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


75. Lau N, O'Daffer A, Yi-Frazier JP, Rosenberg AR. Popular evidence-based commercial mental health apps: analysis of
engagement, functionality, aesthetics, and information quality. JMIR Mhealth Uhealth. Jul 14, 2021;9(7):e29689. [FREE
Full text] [doi: 10.2196/29689] [Medline: 34259639]

76. Shang J, Wei S, Jin J, Zhang P. Mental health apps in China: analysis and quality assessment. JMIR Mhealth Uhealth. Nov
07, 2019;7(11):e13236. [FREE Full text] [doi: 10.2196/13236] [Medline: 31697245]

77. Wu X, Xu L, Li P, Tang T, Huang C. Multipurpose mobile apps for mental health in Chinese app stores: content analysis
and quality evaluation. JMIR Mhealth Uhealth. Jan 04, 2022;10(1):e34054. [FREE Full text] [doi: 10.2196/34054] [Medline:
34982717]

78. Andrews J, Brown L, Hawley M, Astell A. Older adults' perspectives on using digital technology to maintain good mental
health: interactive group study. J Med Internet Res. Feb 13, 2019;21(2):e11694. [FREE Full text] [doi: 10.2196/11694]
[Medline: 30758292]

79. Gould CE, Zapata AML, Bruce J, Bereknyei Merrell S, Wetherell JL, O'Hara R, et al. Development of a video-delivered
relaxation treatment of late-life anxiety for veterans. Int Psychogeriatr. Oct 2017;29(10):1633-1645. [doi:
10.1017/s1041610217000928]

80. Pywell J, Vijaykumar S, Dodd A, Coventry L. Barriers to older adults' uptake of mobile-based mental health interventions.
Digit Health. Feb 11, 2020;6:2055207620905422. [FREE Full text] [doi: 10.1177/2055207620905422] [Medline: 32110429]

81. Eichenberg C, Schott M, Sawyer A, Aumayr G, Plößnig M. Feasibility and conceptualization of an e-Mental health treatment
for depression in older adults: mixed-methods study. JMIR Aging. Oct 23, 2018;1(2):e10973. [FREE Full text] [doi:
10.2196/10973] [Medline: 31518235]

82. Gould CE, Loup J, Kuhn E, Beaudreau SA, Ma F, Goldstein MK, et al. Technology use and preferences for mental health
self-management interventions among older veterans. Int J Geriatr Psychiatry. Mar 29, 2020;35(3):321-330. [doi:
10.1002/gps.5252] [Medline: 31854029]

83. Gould CE, Loup JR, Scales AN, Juang C, Carlson C, Ma F, et al. Development and refinement of educational materials to
help older veterans use VA mental health mobile apps. Prof Psychol Res Pr. Aug 2020;51(4):414-423. [FREE Full text]
[doi: 10.1037/pro0000354] [Medline: 34465939]

84. LaMonica HM, Davenport TA, Roberts AE, Hickie IB. Understanding technology preferences and requirements for health
information technologies designed to improve and maintain the mental health and well-being of older adults: participatory
design study. JMIR Aging. Jan 06, 2021;4(1):e21461. [FREE Full text] [doi: 10.2196/21461] [Medline: 33404509]

85. Stoyanov SR, Hides L, Kavanagh DJ, Wilson H. Development and validation of the user version of the Mobile Application
Rating Scale (uMARS). JMIR Mhealth Uhealth. Jun 10, 2016;4(2):e72. [FREE Full text] [doi: 10.2196/mhealth.5849]
[Medline: 27287964]

86. Leo AJ, Schuelke MJ, Hunt DM, Miller JP, Areán PA, Cheng AL. Digital mental health intervention plus usual care
compared with usual care only and usual care plus in-person psychological counseling for orthopedic patients with symptoms
of depression or anxiety: cohort study. JMIR Form Res. May 04, 2022;6(5):e36203. [FREE Full text] [doi: 10.2196/36203]
[Medline: 35507387]

87. Baumel A, Tinkelman A, Mathur N, Kane JM. Digital peer-support platform (7Cups) as an adjunct treatment for women
with postpartum depression: feasibility, acceptability, and preliminary efficacy study. JMIR Mhealth Uhealth. Feb 13,
2018;6(2):e38. [FREE Full text] [doi: 10.2196/mhealth.9482] [Medline: 29439944]

88. Mehta A, Niles AN, Vargas JH, Marafon T, Couto DD, Gross JJ. Acceptability and effectiveness of artificial intelligence
therapy for anxiety and depression (Youper): longitudinal observational study. J Med Internet Res. Jun 22, 2021;23(6):e26771.
[FREE Full text] [doi: 10.2196/26771] [Medline: 34155984]

89. Moberg C, Niles A, Beermann D. Guided self-help works: randomized waitlist controlled trial of pacifica, a mobile app
integrating cognitive behavioral therapy and mindfulness for stress, anxiety, and depression. J Med Internet Res. Jun 08,
2019;21(6):e12556. [FREE Full text] [doi: 10.2196/12556] [Medline: 31199319]

90. Hunter JF, Olah MS, Williams AL, Parks AC, Pressman SD. Effect of brief biofeedback via a smartphone app on stress
recovery: randomized experimental study. JMIR Serious Games. Nov 26, 2019;7(4):e15974. [FREE Full text] [doi:
10.2196/15974] [Medline: 31769761]

91. Parks AC, Williams AL, Tugade MM, Hokes KE, Honomichl RD, Zilca RD. Testing a scalable web and smartphone based
intervention to improve depression, anxiety, and resilience: a randomized controlled trial. Int J Wellbeing. Dec 08,
2018;8(2):22-67. [doi: 10.5502/ijw.v8i2.745]

92. De Kock JH, Latham HA, Cowden RG, Cullen B, Narzisi K, Jerdan S, et al. Brief digital interventions to support the
psychological well-being of NHS staff during the COVID-19 pandemic: 3-arm pilot randomized controlled trial. JMIR
Ment Health. Apr 04, 2022;9(4):e34002. [FREE Full text] [doi: 10.2196/34002] [Medline: 35044927]

93. Lee P, Aikens J, Richardson C, Singer D, Kullgren J, Kirch M. Mobile health app use among older adults. University of
Michigan National Poll on Healthy Aging. Feb 2022. URL: https://www.healthyagingpoll.org/reports-more/report/
mobile-health-app-use-among-older-adults [accessed 2025-02-10]

94. Chou Y, Lin C, Lee S, Chang Chien Y, Cheng L. Potential mobile health applications for improving the mental health of
the elderly: a systematic review. Clin Interv Aging. Sep 2023;18:1523-1534. [doi: 10.2147/cia.s410396]

J Med Internet Res 2025 | vol. 27 | e56418 | p. 17https://www.jmir.org/2025/1/e56418
(page number not for citation purposes)

Yin et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://mhealth.jmir.org/2021/7/e29689/
https://mhealth.jmir.org/2021/7/e29689/
http://dx.doi.org/10.2196/29689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34259639&dopt=Abstract
https://mhealth.jmir.org/2019/11/e13236/
http://dx.doi.org/10.2196/13236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31697245&dopt=Abstract
https://mhealth.jmir.org/2022/1/e34054/
http://dx.doi.org/10.2196/34054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34982717&dopt=Abstract
https://www.jmir.org/2019/2/e11694/
http://dx.doi.org/10.2196/11694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30758292&dopt=Abstract
http://dx.doi.org/10.1017/s1041610217000928
https://journals.sagepub.com/doi/abs/10.1177/2055207620905422?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2055207620905422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32110429&dopt=Abstract
https://aging.jmir.org/2018/2/e10973/
http://dx.doi.org/10.2196/10973
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518235&dopt=Abstract
http://dx.doi.org/10.1002/gps.5252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31854029&dopt=Abstract
https://europepmc.org/abstract/MED/34465939
http://dx.doi.org/10.1037/pro0000354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34465939&dopt=Abstract
https://aging.jmir.org/2021/1/e21461/
http://dx.doi.org/10.2196/21461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33404509&dopt=Abstract
https://mhealth.jmir.org/2016/2/e72/
http://dx.doi.org/10.2196/mhealth.5849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27287964&dopt=Abstract
https://formative.jmir.org/2022/5/e36203/
http://dx.doi.org/10.2196/36203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35507387&dopt=Abstract
https://mhealth.jmir.org/2018/2/e38/
http://dx.doi.org/10.2196/mhealth.9482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29439944&dopt=Abstract
https://www.jmir.org/2021/6/e26771/
http://dx.doi.org/10.2196/26771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34155984&dopt=Abstract
https://www.jmir.org/2019/6/e12556/
http://dx.doi.org/10.2196/12556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31199319&dopt=Abstract
https://games.jmir.org/2019/4/e15974/
http://dx.doi.org/10.2196/15974
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31769761&dopt=Abstract
http://dx.doi.org/10.5502/ijw.v8i2.745
https://mental.jmir.org/2022/4/e34002/
http://dx.doi.org/10.2196/34002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35044927&dopt=Abstract
https://www.healthyagingpoll.org/reports-more/report/mobile-health-app-use-among-older-adults
https://www.healthyagingpoll.org/reports-more/report/mobile-health-app-use-among-older-adults
http://dx.doi.org/10.2147/cia.s410396
http://www.w3.org/Style/XSL
http://www.renderx.com/


95. Duffourc M, Gerke S. Generative AI in health care and liability risks for physicians and safety concerns for patients. JAMA.
Jul 25, 2023;330(4):313-314. [doi: 10.1001/jama.2023.9630] [Medline: 37410497]

96. Yin H, Wardenaar KJ, Wang Y, Wang N, Chen W, Zhang Y, et al. Mobile mental health apps in China: systematic app
store search. J Med Internet Res. Jul 27, 2020;22(7):e14915. [FREE Full text] [doi: 10.2196/14915] [Medline: 32716301]

97. You L, Chen X, Yang L, Zhao J, Pan Y, Zhang S. Ten years of national essential public health services programs
implementation: challenges and recommendations. General Pract China. 2022;1(1):18.

98. Chen R, Zhang W, Wu X. Mental health policy and implementation from 2009 to 2020 in China. SSM - Mental Health.
Dec 2023;4:100244. [doi: 10.1016/j.ssmmh.2023.100244]

99. Czaja S, Boot W, Charness N, Rogers W. Designing for Older Adults: Principles and Creative Human Factors Approaches
, Third Edition. Boca Raton, FL. CRC Press; 2019.

100. GBD 2019 Blindness and Vision Impairment Collaborators, Vision Loss Expert Group of the Global Burden of Disease
Study. Causes of blindness and vision impairment in 2020 and trends over 30 years, and prevalence of avoidable blindness
in relation to VISION 2020: the Right to Sight: an analysis for the Global Burden of Disease Study. Lancet Glob Health.
Feb 2021;9(2):e144-e160. [FREE Full text] [doi: 10.1016/S2214-109X(20)30489-7] [Medline: 33275949]

101. The Lancet. Loneliness as a health issue. Lancet. Jul 2023;402(10396):79. [doi: 10.1016/s0140-6736(23)01411-3]
102. Cosco TD, Fortuna K, Wister A, Riadi I, Wagner K, Sixsmith A. COVID-19, social isolation, and mental health among

older adults: a digital catch-22. J Med Internet Res. May 06, 2021;23(5):e21864. [FREE Full text] [doi: 10.2196/21864]
[Medline: 33891557]

103. Chen E, Wood D, Ysseldyk R. Online social networking and mental health among older adults: a scoping review. Can J
Aging. Mar 19, 2021;41(1):26-39. [doi: 10.1017/s0714980821000040]

104. Forsman AK, Nordmyr J. Psychosocial links between internet use and mental health in later life: a systematic review of
quantitative and qualitative evidence. J Appl Gerontol. Dec 05, 2017;36(12):1471-1518. [doi: 10.1177/0733464815595509]
[Medline: 26245208]

105. Fortuna KL, Naslund JA, Aschbrenner KA, Lohman MC, Storm M, Batsis JA, et al. Text message exchanges between
older adults with serious mental illness and older certified peer specialists in a smartphone-supported self-management
intervention. Psychiatr Rehabil J. Mar 2019;42(1):57-63. [FREE Full text] [doi: 10.1037/prj0000305] [Medline: 30010355]

106. Thornicroft G, Mehta N, Clement S, Evans-Lacko S, Doherty M, Rose D, et al. Evidence for effective interventions to
reduce mental-health-related stigma and discrimination. Lancet. Mar 2016;387(10023):1123-1132. [doi:
10.1016/s0140-6736(15)00298-6]

107. Hoffman L, Benedetto E, Huang H, Grossman E, Kaluma D, Mann Z, et al. Augmenting mental health in primary care: a
1-year study of deploying smartphone apps in a multi-site primary care/behavioral health integration program. Front
Psychiatry. Feb 28, 2019;10:94. [FREE Full text] [doi: 10.3389/fpsyt.2019.00094] [Medline: 30873053]

Abbreviations
AI: artificial intelligence
CBT: cognitive behavioral therapy
MARS: Mobile Application Rating Scale
mHONcode: mobile Health On the Net Code
RCT: randomized controlled trial
W3C: World Wide Web Consortium

Edited by T de Azevedo Cardoso; submitted 31.01.24; peer-reviewed by S Munusamy, L Warner; comments to author 21.11.24; revised
version received 13.01.25; accepted 27.01.25; published 21.02.25

Please cite as:
Yin R, Rajappan D, Martinengo L, Chan FHF, Smith H, Griva K, Subramaniam M, Tudor Car L
Depression Self-Care Apps’ Characteristics and Applicability to Older Adults: Systematic Assessment
J Med Internet Res 2025;27:e56418
URL: https://www.jmir.org/2025/1/e56418
doi: 10.2196/56418
PMID:

©Ruoyu Yin, Dakshayani Rajappan, Laura Martinengo, Frederick H F Chan, Helen Smith, Konstadina Griva, Mythily Subramaniam,
Lorainne Tudor Car. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 21.02.2025. 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,

J Med Internet Res 2025 | vol. 27 | e56418 | p. 18https://www.jmir.org/2025/1/e56418
(page number not for citation purposes)

Yin et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1001/jama.2023.9630
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37410497&dopt=Abstract
https://www.jmir.org/2020/7/e14915/
http://dx.doi.org/10.2196/14915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32716301&dopt=Abstract
http://dx.doi.org/10.1016/j.ssmmh.2023.100244
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(20)30489-7
http://dx.doi.org/10.1016/S2214-109X(20)30489-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33275949&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(23)01411-3
https://www.jmir.org/2021/5/e21864/
http://dx.doi.org/10.2196/21864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33891557&dopt=Abstract
http://dx.doi.org/10.1017/s0714980821000040
http://dx.doi.org/10.1177/0733464815595509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26245208&dopt=Abstract
https://europepmc.org/abstract/MED/30010355
http://dx.doi.org/10.1037/prj0000305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30010355&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(15)00298-6
https://europepmc.org/abstract/MED/30873053
http://dx.doi.org/10.3389/fpsyt.2019.00094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30873053&dopt=Abstract
https://www.jmir.org/2025/1/e56418
http://dx.doi.org/10.2196/56418
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/


provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The
complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

J Med Internet Res 2025 | vol. 27 | e56418 | p. 19https://www.jmir.org/2025/1/e56418
(page number not for citation purposes)

Yin et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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

