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Abstract: Gender disparity poses a prominent obstacle to achieving effective mental health outcomes
in digital healthcare. Despite women being more inclined to use mental health apps and seeking de-
signs tailored to their specific needs, there is limited research on the factors influencing female users’
engagement with these apps. The COVID-19 pandemic has further exacerbated its disproportionate
impact on women’s mental health. This study investigates female users’ posts (n=5538) about mental
health apps during the pandemic, using data collected via a Python web crawler from Xiaohongshu, a
popular female-centric social media platform in China. A mixed-methods approach used qualitative
thematic analysis and quantitative descriptive statistics. Among these posts, therapeutic functional-
ity emerged as the highest priority, followed by credibility and user experience, with specific design
elements highlighted as particularly significant. These findings provide valuable insights for mental
health researchers and developers, including you, aiming to create gender-tailored mobile solutions
to address the mental health challenges faced by women, especially during future pandemics.

Keywords: COVID-19 pandemic; female healthcare; therapeutic functionality; female user experience;
Xiaohongshu

1. Introduction

Gender-tailored design features lack detailed elaborations in research related to men-
tal health applications (apps), which offer a range of tools and functionalities to address
various psychological disorders [1,2]. Despite the proven efficacy of these apps [3,4], ex-
ploring gender-tailored design elements is crucial for inclusive and effective mental health-
care. This is especially important, given the increasing adoption of design approaches in-
tegrating healthcare therapies within health apps to address users’ underlying needs [5,6],
and the observed greater inclination of females towards accepting mental health apps than
males in studies conducted in the United States [7,8]. Moreover, recent studies have in-
dicated that female users prefer particular design features in health apps, such as social
support [9]. Additionally, empirical evidence from China has emphasized the importance
of tailored mental and physical health apps to address the specific needs of different gen-
ders [10]. Therefore, the present study adopts a gender-centric perspective to advance the
comprehension of methods and strategies in mental health app design, which is critical
in catering to the distinctive requirements of female users and ultimately enhancing their
mental well-being.

The COVID-19 pandemic has sparked widespread mental health concerns across the
globe [11,12], resulting in increased reliance on mental health apps [13]. Countries like
China implemented lockdown policies [14] and showed heightened levels of depression
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and anxiety across professions [15]. While the pandemic has affected everyone, women
have been hit particularly hard emotionally [16]. Research during the early stages of the
outbreak in China found that women reported higher levels of mental health issues than
men [17]. Factors include motherhood-related challenges like pregnancy and postpartum
mental health problems, increased family responsibilities, and rising domestic violence
against women, leading to depression and other mental health issues [18]. Women with
mental health concerns increasingly rely on mobile apps due to limited access to hos-
pitals and mental health services, especially in China [10]. A study carried out in the
United States has found a heightened prevalence of mental health symptoms, particularly
in women, when using mental health apps during the COVID-19 pandemic [19]. In this
context, exploring women’s voices can offer insights for designing gender-tailored mental
healthcare apps.

Recent studies [9,10] have reported a significant need for more focus on the influence
of gender-tailored needs in the design of mobile healthcare. This lack may affect the effi-
cacy and uptake of mental health apps among female users since the observed high levels
of drop-outs/attrition [20]. Furthermore, previous research on the end-user’s voice of men-
tal health apps has mainly relied on app store user reviews and app ratings regarding
attitudes, efficacy, and user experience [20-23]. However, given their limited expressive
functions and convenience, app store reviews may fail to comprehensively understand
mental health apps, particularly in addressing gender-tailored needs.

Xiaohongshu, also known as Little Red Book, a female-centric social media platform
in China, has become a valuable source of user-generated content [24]. With 90.41% of its
active users being female and 83.31% aged between 18 and 34 [25], Xiaohongshu has been
examined by scholars for insights into female health concerns, such as postpartum recov-
ery [26] and medical treatment [24]. Analyzing the posts by female users on Xiaochongshu
provides crucial theoretical insights into the specific factors and needs surrounding mental
health apps during the pandemic. This analysis not only enhances the understanding of
mental health app needs for Chinese women but also contributes to the broader discourse
on mental health challenges during a pandemic.

Using a Python web crawler, our study examined 5538 posts by female users on Xiao-
hongshu themed around mental health apps during COVID-19 (from 1 December 2019 to
1 December 2022). It contributes to the existing literature in three ways: firstly, by offering
gender-tailored considerations to improve mental health app design for female users; sec-
ondly, by emphasizing the importance of data collected during the COVID-19 pandemic
for mental health app development; and lastly, by utilizing data from a widely used female-
centric social media platform in China to enhance user research through user-generated
content analysis.

2. Literature Review
2.1. Gender Disparities in Adoption of Mental Health Apps during COVID-19

Despite growing recognition of gender-based disparities in the utilization of online health-
care services [9,27], there is a notable lack of research explicitly examining female users” atti-
tudes and concerns regarding mental health apps, especially during the COVID-19 pandemic,
which led to greater adoption of online mental healthcare among female users [10]. Insights
from user reviews on mobile stores highlight general opinions on mental health apps, empha-
sizing user experience, usability, and functionality [20]. Bao and Lee [28] also reviewed the
theoretical frameworks and antecedents of health apps in the extensive literature on mobile
health. However, these studies do not address gender disparities in depth.

Investigations conducted in countries like Chile [29], Italy [30], and China [31] have
reported worsened mental health conditions during COVID-19, with women experiencing
significant mental health challenges such as fear and anxiety. While some studies [32] have
examined the downloads and activities of mental health apps during COVID-19, they often
overlook the gender factor and lack in-depth insights into female users” experiences.
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Research has documented that user experience is crucial for adopting mental health
apps, focusing on user interface design [20]. Moreover, studies on fitness health apps in-
dicate that female users prefer specific design features, such as social support [9]. This
highlights the need for a comprehensive investigation into female users’ preferences for
mental health apps.

The credibility of mental health apps is another critical factor in China, particularly
regarding professional development standards during COVID-19 [33]. Credibility encom-
passes the degree to which mental health apps can be deemed trustworthy and dependable
in providing precise, evidence-based, and productive assistance for mental well-being. Re-
cent work on the credibility of mobile services has shown gender disparities; for instance,
female users’ perceived credibility of mobile health apps is associated with concern, char-
acter, and competence [34]. Other mobile health services, such as pregnancy apps during
COVID-19, showed inadequately credible designs [35]. However, specific concerns about
the credibility of mental health apps remain unexplored among female users.

Therefore, further investigation is needed to gain a nuanced understanding of female
users’ perspectives on mental health apps. To address this gap, we propose the following
research question:

RQ1: What dominant factors do female users discuss in their Xiaohongshu posts about
mental health apps during COVID-19?

2.2. Gender Disparities in Therapeutic Functions of Mental Health Apps during COVID-19

The COVID-19 quarantine, along with social and physical distancing restrictions and
the lack of in-person care, led to a surge in the use of mental health apps, mainly for man-
aging anxiety and depression [36]. Evidence suggests that during the pandemic, female
users of these health apps experienced higher levels of stress [37], highlighting the need
for more efficient and tailored functions for them [38].

Functional designs in mental health apps draw upon various theoretical foundations
in medical literature, influencing users differently regarding therapeutic effects and en-
gagement [20]. Therapeutic functions in these apps encompass self-care and social sup-
port, which can be categorized into psychological counseling (21.5%), assessment (29.1%),
stress relief (7.0%), psychoeducation (14.0%), and multipurpose (28.4%), as observed in
China [10]. Additionally, the emergence of artificial intelligence and chatbots facilitates
the development of intelligent therapy within mental health apps [39], presenting new
possibilities for treating and managing mental health conditions [40].

Self-care behaviors are crucial for promoting mental and physical health [41]. Behav-
ioral change techniques (BCT) are used in mental health apps to encourage self-care, in-
volving observable, replicable components designed to alter or redirect causal processes
that manage behavior [42,43]. Cognitive behavioral therapy (CBT), an approach in mental
health apps, helps individuals identify and change negative thought and behavior pat-
terns. Features like mobile journaling, meditation, and mood tracking, based on CBT
principles, can reduce mental health symptoms [23,44]. Interventions such as journaling and
mood tracking correspond to written emotional disclosure (WED), promoting emotional pro-
cessing by assisting individuals in exposing their emotions for mental health benefits [45,46].
Though survey evidence shows that women experienced higher levels of anxiety and depres-
sion symptoms and tended to access self-care recommendations during COVID-19 [47], few
studies provide a comprehensive picture of the available self-care functions.

While integrating self-care components into mental health apps is widely endorsed, it is im-
perative to implement gender-tailored designs to maximize their effectiveness. Women demon-
strate higher emotional capabilities, including emotional disclosure and management [48,49],
which can impact the efficacy of therapeutic tools such as CBT and WED. Recent evidence sug-
gests that emotional disclosure tools in mental health apps lead to more significant improve-
ments in female users due to their heightened ability to detect changes in emotions [50]. In-
corporating additional factors such as social support, self-confidence, interpersonal functioning,
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and emotion regulation in female-specific CBT can be beneficial for treating clinical conditions
like alcohol use disorder [51].

Social support, a counterpart to self-care, is recognized as a crucial strategy for seek-
ing external interaction and has evolved since the 1970s [52]. It is widely discussed in
health treatments and is particularly significant for female-specific health issues, includ-
ing psychological conditions involving emotional challenges [53]. During the COVID-19
pandemic, social support was observed as a protective factor for mental health, including
pregnant women [54]. Due to their complex social networks, caregiving responsibilities,
experiences of discrimination, and susceptibility to mental health issues, social support can
be beneficial for promoting the well-being of women. Incorporating social support into
self-care approaches to health behavior, such as CBT for women, is effective [51]. Women
tend to benefit more from emotional support than men [55]. In health app literature [17],
social support is considered an incentivizing element (e.g., likes from others) that encour-
ages engagement and adherence, particularly for BCT-guided functions. Gender dispari-
ties have been observed in the effectiveness of social support elements in health apps [9].

Understanding the functions female users prioritize is crucial for tailoring mental
health apps to meet their unique needs better, thereby enhancing user satisfaction and treat-
ment outcomes, especially in the post-COVID era. Having established the groundwork,
our subsequent research focuses on identifying the functions predominantly discussed by
female users on Xiaohongshu. Therefore, we formulated the following research question:
RQ2: What dominant therapeutic functions do female users discuss in their Xiaohongshu
posts related to mental health apps during COVID-19?

3. Materials and Methods

This study employed a mixed-methods approach. Firstly, a focused web crawler was
utilized to retrieve user posts on Xiaohongshu (see details in Section 3.1). Secondly, data
analysis was conducted using a mixed-methods approach encompassing qualitative the-
matic analysis and quantitative descriptive statistics, as depicted in Figure 1 (see details
in Section 3.2). This involved post counts, which provided a quantitative overview of the
data and supported our qualitative findings.

(Thematic analysis\

Textual
contents

Qualitative )—

Data analysis

e

P Descriptive
Quantitative )--- III P )

statistics

Figure 1. Methods of data analysis.
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3.1. Data Collection

Figure 2 shows the whole process of data collection.

4 1
A comprehensive literature review to identify search
terms associated with mental health applications in the
Chinese context.

Step 1
Identify search
terms

- Criteria: peer-reviewed journal articles

— - Example terms: "depression app" (#fifapp), "anxiety app" (
— £ Eapp), "psychological intervention app" (‘L¥FTllapp)
* \§ J
4 N
Step 2 Used the identified search terms and a focused web
Data retrieval crawler to retrieve user posts on Xiaohongshu(n=7864).
I I ]
Data browse Data capture through Data process through
Charles Python
- Timeframe: Dec 1, 2019 - Dec 1, 2022
- Criteria: Posts by female users only
. J
4 N

Step 3

Each collected post underwent manual scrutiny by three
Screening

researchers to ensure qulified data was included(n=5538).

%%#>@#>g)

Manual scrutiny

- Criteria:Relevance and alignment with the theme of
mental health apps

- J

Figure 2. Process of data collection.

3.1.1. Step 1: Identify Search Terms

We conducted a comprehensive literature review to identify the most pertinent and fre-
quently used search Chinese characters associated with mental health apps. These search
terms were selected based on relevant peer-reviewed studies examining online reviews of
mental health apps in China [9,10,33,56,57], encompassing various categories such as “de-

i

pression app”, “anxiety app”, and “psychological intervention app”.

3.1.2. Step 2: Data Retrieval

We used the identified search terms and a focused web crawler to retrieve user posts
on Xiaohongshu. This method was chosen as it has been demonstrated to be an effective
and efficient means of searching for and retrieving resources in a specific domain [58].

The data collection process involved the following process:

e Data Browsing: Xiaohongshu pages were browsed on a mobile device to access and
gather relevant data.

e Data Capture: The Charles web debugging proxy application was employed on a
computer to intercept and capture the data exchanged between the mobile device and
the server.
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e  Data Processing: The Python programming language was utilized to clean and orga-
nize the captured data, ensuring its readiness for subsequent analysis.

The focused web crawler was employed to gather posts authored by female users
during the period spanning from 1 December 2019 to 1 December 2022 (n = 7864).

3.1.3. Step 3: Screening

Three researchers manually scrutinized each collected post to ascertain its relevance
and alignment with the theme of mental health apps. This meticulous review aimed to
eliminate irrelevant or low-quality posts that could compromise our findings’ validity.
Examples of such posts include those with incomplete sentences or ambiguous themes
(e.g., “What's the point of a mental health app (B A HIE OFAE Fapp A T4 X)”).

Additionally, we collected supplementary images attached to the posts to gain further
insights into the perspectives of female users regarding mental health apps. Our dataset
comprised 5538 textual posts, each accompanied by its corresponding date. Initially, we
collected the number of likes on each post. However, since the like counts included re-
sponses to each post, making it ambiguous to count them directly and accurately, we de-
cided not to use the number of likes in this study.

3.2. Data Analysis

Figure 1 illustrates the data analysis process. The study employed a mixed methods
approach, combining qualitative thematic analysis and quantitative descriptive statistics.
We imported all textual content and supplementary images from the collected posts into
NVivo 12.0, a robust tool for qualitative data analysis [59]. We used NVivo to conduct a the-
matic analysis following a systematic framework [20]. This process involved several steps:

Familiarizing with data: We thoroughly reviewed and became acquainted with the dataset.
Defining codes: As seen in previous qualitative research [60], we employed a thematic
coding process utilizing both inductive and deductive approaches. The deductive ap-
proach used existing literature to identify mental healthcare and digital service design
codes based on various therapeutic theories. The inductive approach captured emerg-
ing meanings and features in the posts that did not fit within existing codes, such as
those for enhanced interaction.

Defining themes: We grouped related codes into overarching themes.

Review of Themes: We assessed and refined the themes to ensure coherence, rele-
vance, and alignment with the research objectives.

Furthermore, we employed descriptive statistics to detail post counts, providing a
quantitative overview of the data and supporting our qualitative findings.
4. Results

Our analysis generated three primary themes, as shown in Table 1. Some posts in-
volve more than one theme (n=63). Most posts were centered on the therapeutic functions
offered by mental health apps, followed by fewer posts on user experience and credibility.

Table 1. Primary themes generated in collected posts.

NoP (n=5601)

Theme
n %
Therapeutic functions 4685 83.6
User experience 682 12.2
Credibility 234 4.2

Note: NoP indicates the number of posts.

4.1. Therapeutic Functions

Our findings suggest that female users are most concerned with the therapeutic func-
tions of mental health apps during the COVID-19 pandemic. Based on previous literature
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on therapeutic functionalities of mental health apps [10,21], we classified posts into three
categories of therapeutic functionality: self-care, social support, and game-based therapy.
Table 2 presents the number of posts in each category.

Table 2. A summary of therapeutic functions.

NoP (n =4685)

Category Type

n %
Journaling 1180 252
Meditation 632 13.5

Psychological assessment 412 8.8

Sounds and audio 361 77

Goal setting 310 6.6

Inspirational quotes 199 4.2

Self-care Monitoring 101 22
Online psychological counseling 99 2.1

Psychoeducation 47 1

Chatbot 13 0.3

Sentiment analysis 8 0.2

Guided breathing 7 0.1
Social support Emotional support 895 19.1
PP Informational support 220 4.7
Game-based therapy 201 4.3

Note: NoP indicates the number of posts.

Figure 3 illustrates the distribution of therapeutic functions discussed in the collected
posts. The analysis reveals that journaling, emotional support, meditation, and psycholog-
ical assessment received the highest number of mentions during the COVID-19 pandemic.
Following these were sounds and audio, goal setting, and informational support.

Game-based therapy
Informational support

Journaling

Emotional support

Guided breathing
Sentiment analysis
Chatbot
Psychoeducation
Online psychological counseling
Monitoring

Meditation

Inspirational quotes

Goal setting — .
Psychological assessment

Sounds and audio —/

Figure 3. Types of therapeutic functions of mental health apps.

4.1.1. Self-Care

Journaling. During the COVID-19 pandemic, female users frequently posted about
mental health apps that provide well-designed journaling functions. Writing about one’s
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thoughts and feelings can help process and comprehend complex emotions, reducing stress
and anxiety. Specific designs of journaling apps received praise from female users, with
one stating, “It is a well-designed journaling app with charming graphics that relieves anxiety. I
have tried other journaling apps, but they have proven ineffective”.

Meditation. Female users prefer guided meditation in mental health apps, especially
those new to the practice, as it provides tutorials and support. Beginner-friendly medita-
tion tools were highly recommended in collected posts, with female users commenting on
their ease of use. For example, one post stated, “This meditation tool is suitable for beginners;
just follow the screen”.

Psychological assessment. Female users have preferred psychological assessments as
they provide a scientific means of understanding oneself comprehensively. For example,
one user stated, “I have suggested wvarious assessments to my friend that can aid
in self-understanding” .

Sounds and audio. Regarding mobile technology-enhanced relaxation, female users
have reported a fondness for audio-based features to overcome the negative influence of
the COVID-19 pandemic, including ambient music and soundscapes, which have been
lauded as “a powerful tool for promoting relaxation”.

Goal setting. Female users mentioned the positive impact of goal-setting functions in
mental health apps. For instance, one user stated, “I like to set a small goal every day in the
app, which helps me bring about changes”.

Inspirational quotes. Female users have discussed the benefits of mental health apps
that provide daily inspirational quotes, which can give individuals the energy and motiva-
tion to overcome challenges independently. As one user noted, ‘Whenever I need encourage-
ment to continue living my life and maintain a positive mindset, the app throws the perfect quote
for the situation at the perfect moment’.

Monitoring. Female users frequently share their experiences with mental health apps’
monitoring functions, which enable them to track their psychological status (including
mood, feelings, and thoughts), physical behaviors, and symptoms. For example, female
users have shared posts such as “The app helps me to identify when and where I feel anxious
after recovering”.

Online psychological counseling. Female users have reported that professional coun-
seling provided online, through either text-based or audio-based communication, is a valu-
able and convenient means of accessing mental health support. For example, one female
user commented that ‘this online psychological counseling is convenient’.

Psychoeducation. Female users have recommended mental health apps that offer
professional psychological courses to improve their mental health knowledge. For exam-
ple, one user noted that a course ‘provides insight into how mental illnesses can be prevented
and treated’.

Chatbot. Female users have suggested mental health apps that incorporate chatbots or
conversational agents, especially for anxiety and depression. Chatbots are based on com-
puter algorithms and simulate human therapists to provide therapeutic conversations [40].
For example, one user stated, “Instead of talking to a human, I spoke with the bot, challenged
my negative thoughts, and now I feel much lighter and happier”.

Sentiment analysis. Based on Al technology, sentiment analysis analyzes the emo-
tional tone of users” written or spoken text to present their mental health status. For exam-
ple, a female user said, “After the analysis, my score was abnormal”!

Guided breathing. Female users have preferred mental health apps that provide tai-
lored graphics and sound to guide effective breathing for relaxation. For instance, female
users mentioned that “you cannot even breathe when in bad moods” and “one thing that I liked
was that the app also gave a visual of a ball that you follow during the practice”.

4.1.2. Social Support

According to the literature review [9], social support in mental health apps can be
further categorized into emotional support, which involves design features that facilitate
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emotional expression and connection, and informational support, which includes conver-
sational texts and information shared by other users.

Emotional support. By engaging with others who share similar emotional experi-
ences, female users can receive empathy, encouragement, and validation, ultimately en-
hancing their emotional connections and feelings of social support. The inclusion of emo-
tional support elements, such as clickable icons (e.g., liked, empathized, resonate, or hug),
within mental health apps can provide virtual emotional feedback and mutual social care
to users, enabling them to affirm their concerns and receive attention and a sense of iden-
tity from external sources. As an example, Figure 4 displays the high five and hugging
icons in the sharing function of mental health apps, as mentioned in the collected posts.

— i P

NHE)L &8

{FPERS 380228118FL

[ — I
L™ ’
BIEI70R 9
&
._,’;? My disgusting boss
assigned me an inescapable task.
TBEONRSTH T LA SHNBIE
(a) Visual icon of high five in the app (b) Visual icon of hug in the app

Figure 4. Emotional support elements found in mental health apps, identified through collected
posts: (a) showcases a mental health app that enables users to receive emotional feedback through a
clickable icon of high five in their sharing moments, with the app tallying the number of “high five”
received by the user; (b) displays a mental health app that incorporates a clickable icon of a hug in
users’ sharing moments, providing a means for users to express and receive emotional support.

Informational support. Interactive features in mental health apps are intended to pro-
vide instrumental information, such as comments and answers, from peers to help improve
users’ mental health. Female users have reported that receiving comments within these
apps has allowed them to gain a new perspective on their challenges. In particular, some
users have discovered that peers who experience similar emotional states (e.g., chatting
groups on specific topics) offer insightful comments that aid them in better comprehend-
ing themselves. Furthermore, hearing about the experiences of others who have overcome
comparable difficulties is beneficial for some users in their mental health journey. For ex-
ample, one user shared that they found it helpful when someone shared their experience
of overcoming depression.

4.1.3. Game-Based Interventions

Female users have identified game-based features in mental health apps. These apps
employ game-based mechanisms, such as rewards, challenges, goals, and progress track-
ing, to enhance user motivation and engagement [61]. The collected posts suggest that
some mental health apps integrate game-based elements into self-care therapeutic func-
tions, such as journaling. For instance, users can name and develop their own “mood
island” and target their feelings and emotions through a mood wheel while recording life
experiences. Additionally, some apps provide a game mechanism that lets users reflect
on mental health issues using CBT techniques. For instance, one post described how the
app’s game asks users to complete the task of gravity-balanced jumping to a goal, which
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mimics the psychological feelings of bipolar disorder (see Figure 5a). Other apps incorpo-
rate interactive games that offer positive psychological cues. For example, players control
the growth of a vine using gravity sensors on the touchscreen, allowing the vine to absorb
sunlight continuously and grow (as shown in Figure 5b). This category of apps received
relatively high likes.

(a) The game of bipolar disorder (b) The game of vine growth

Figure 5. The game-based therapeutic functions featured in mental health apps from collected posts:
(a) prompts users to engage in a gravity-balanced jumping task towards a goal, thereby replicating
the psychological experiences associated with bipolar disorder; (b) requires players to manage the
growth of a vine by utilizing gravity sensors on the touchscreen, thereby enabling the plant to absorb
sunlight and flourish continually.

4.2. Credibility

Previous studies examining users’ credibility reviews on mental health apps [20] have
highlighted vital factors for establishing credibility among female users.

4.2.1. Science-Based

Female users have posted about apps that claim to have a science-backed approach,
such as “this app is developed based on the self-care theory in mental health” and “it has an
evidence base”.

4.2.2. Professional Team Developed

Female users posted and liked apps that claimed to have clinical psychologists and
therapists as part of their development team. For example, “The app was developed with input
from clinical psychologists”.

4.3. User Experience
4.3.1. Ease of Use

The collected posts from female users highlighted the significance of perceived ease
of use when utilizing mental health apps. These users stressed the importance of apps that
are easy to learn and operate quickly. They preferred apps with straightforward function
operations, with some describing them as “super simple”.

4.3.2. Visual Interface

Female users have emphasized the importance of visual interface design in the con-
text of mental health apps. They recommend apps with a well-designed interface closely
aligned with the app’s intended functionality. For example, one user mentioned that a



Healthcare 2024, 12, 1297

11 0f 17

mental health app with a soft green color scheme effectively conveys a sense of calm and
safety. Additionally, female users have highlighted certain visual styles of interfaces, in-
cluding cartoon illustrations, as particularly appealing.

4.3.3. Enhanced Interaction

Female users have preferred mental health apps that employ diverse interaction de-
sign techniques to facilitate the therapeutic process. They have highlighted the effective-
ness of infographic interactions in helping them target and manage their emotions while
tracking their moods within the app. This can be observed in Figure 6, which shows a
screenshot of a mental health app that utilizes bipolar-colored circles to visualize the user’s
emotions during mood tracking. The app uses orange to represent a pleasant mood and
green to signify a calm mood, allowing the user to designate specific mood states by tap-
ping on any location on the circle.

How are you feeling
this morning?

Check in

I'm feeling

Figure 6. Infographic interactions in the mental health app.

5. Discussion

Our findings align with previous research [10], suggesting the need for mental health
apps to target specific adult populations, such as women. Most posts by female users were
related to the various therapeutic functions of mental health apps during COVID-19. The
findings suggest that self-care functionality is a crucial aspect of these apps, which aligns
with the importance of self-care for mental health during the pandemic among women [47]
and the recent design strategy emphasizing autonomy in aging services for female users [5].
Studies conducted during the early stages of the COVID-19 pandemic in the United States
also reported the benefits of self-care behavior in addressing mental health issues [62].
This strategy aims to mobilize and empower women to improve their health conditions
when hospital services are insufficient, as observed in China during the pandemic. Fur-
thermore, Chinese female users’ preference for self-care can draw on various theoretical
approaches [51,63], including BCT, CBT, WED, and the emotional approach in gender lit-
erature [64].

Among the various self-care functions of mental health apps, journaling has received
the highest level of discussion from female user posts on Xiaohongshu, with the most sig-
nificant posts during the pandemic. While previous research has identified journaling as
a prevalent tool in mental health apps [65], it is rated relatively lower than other func-
tions, such as monitoring and medication [20]. Lockdown policies in China during the
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pandemic [14] may have prompted female users to utilize disclosive tools. CBT under-
scores self-disclosure as a method for recognizing emotions and cognitions [66]. Scholars
have also reported that self-disclosure on social media during COVID-19 in China is a me-
diator in enhancing well-being [67]. This preference found in our study may be linked
to the observation that females tend to possess superior abilities in emotional expression
and regulation [48,49]. Consequently, females may receive more benefits from emotional
disclosure in mental healthcare than men [55]. This finding supports the need for tailored
emotional disclosive tools for women based on CBT, such as for alcohol use disorder doc-
umented in previous work [51].

Additionally, supporting previous studies [10,20], meditation and psychological as-
sessment are also found to be of significant interest to female users as self-care approaches.
Specifically, female users have emphasized the necessity of practical guidance and sup-
port within the meditation functions of mental health apps during a pandemic. Similarly,
empirical evidence indicates a positive impact of meditation on female teachers’ mental
health during COVID-19 in Italy [68].

The study reveals that self-care functions essential to female users of mental health
apps during the pandemic, such as inspirational quotes and goal setting, were not ade-
quately addressed in previous research. Notably, user reviews of mental health apps have
rated goal setting as a less frequently used strategy [20]. However, these features tend to
enhance self-efficacy during times of uncertainty, helping to alleviate anxiety and stress
caused by the pandemic. Previous evidence has shown that women experience higher lev-
els of anxiety than men and are more likely to access self-care recommendations during
COVID-19 [47]. Therefore, mental health professionals may be underrating the signifi-
cance of goal setting for female users, especially during the pandemic.

In addition, inspirational quotes rank sixth in female users” posts under the self-care
category, surpassing monitoring and online psychological counseling. Facing unexpected
health crises like the COVID-19 pandemic, female users may seek encouragement and con-
fidence for the future. However, studies on using inspirational quotes in mental health
apps are limited. In contrast, male patients with spina bifida and spinal cord injury were
more likely to achieve goals in rehabilitation apps than females [69].

In addition to self-care, social support is an essential means of gaining energy through
interactions with others [70]. Scholars [9] have reported that social support is an effective
factor for increasing user engagement in health apps and that female users are more moti-
vated by social support elements. Our study reveals that emotional and informational sup-
port are two forms of social support that can be integrated into mental health app designs.
Female users value emotional support, as evidenced by the higher number of posts related
to this type of support. This finding aligns with previous research emphasizing the impor-
tance of social support for women’s mental health during the COVID-19 pandemic [54]. It
also aligns with the support for gender-specific CBT in women’s health treatments [51].

Our findings indicate that two factors are crucial for enhancing the credibility of men-
tal health apps among female users. Firstly, whether the app is based on scientific evidence
and whether a professional team developed it. Consistent with previous research on men-
tal health apps, 97% of apps in China have a professional background or are evidence-
based [10]. This may be related to heightened health literacy during the COVID-19 pan-
demic. However, our study did not find any significant posts expressing concerns about
information privacy, contrasting with Alqahtani and Orji’s [20] work on the credibility of
mental health apps. Our results support previous evidence emphasizing the importance of
credible designs in female-centric health apps, such as pregnancy apps [35]. Compared to
concerns about disclosing personal privacy, female users prioritize the credible function-
ality these apps provide.

Our study on the perceptions of female users of mental health apps revealed that ease
of use, visual interfaces, and interactive features are critical components of their user ex-
perience. These findings are consistent with prior research on designing mental health
apps for diverse audiences, which highlights the importance of interface design simplic-



Healthcare 2024, 12, 1297

13 of 17

ity [23,71]. It is crucial that visual design prioritizes practicality over aesthetics and be tai-
lored to meet the specific needs of female users, including their preferred visual styles. Ad-
ditionally, incorporating various interaction design techniques can significantly enhance
the overall therapeutic value of the app.

6. Conclusions and Design Implications

Limited research has explored the factors and potential needs of female users in men-
tal health apps, despite evidence showing that women are more inclined to use such apps
and seek designs that cater to their specific needs compared to men during the COVID-19
pandemic [9,10,29,54]. To address this gap, we collected posts from a female-centric social
media platform in China to understand women’s preferences and needs regarding mental
health apps during COVID-19. Our findings indicate that therapeutic functionality is cru-
cial for female users. Also, credibility and user experience significantly influence their con-
cerns about mental health apps. These insights, particularly relevant in the post-COVID-19
era, underscore the importance of designing gender-tailored mental health solutions that
address the unique needs and preferences of female users.

Our study sheds light on the disclosure characteristics of self-care functionality among
female users during the pandemic. Specifically, we found that emotional disclosure through
therapeutic functions such as journaling and mood monitoring was a preferred means of emo-
tional expression. This finding has significant implications for design researchers, highlight-
ing the need to integrate emotional design methods such as mood granularity [72] and emo-
tion elements [73] to enable the cognitive identification of emotions experienced by female
users. Moreover, emotional design can have a semiotic capacity that elicits targeted emo-
tional outcomes [74,75], which can lead to positive emotional changes and improve mental
health outcomes. By incorporating emotional design features, designers can create more
user-centric designs that cater to the emotional needs of female users based on WED and
CBT-guided self-care functions.

By adopting design strategies that empower women in self-management, mental health
apps can enhance prevalent self-care models like BCT-guided functions. Our study reinforces
this finding, as female users highly value functions such as goal setting, which have been over-
looked in previous app evaluations [20,65]. Consistent with this, giving older women more
autonomy in designing healthcare services, as proposed by prior researchers [5], enables
informed decision making about their health. Personalization of self-care plans to meet
specific needs and preferences is a crucial approach. For example, mental health apps can
offer options to adjust reminders’ frequency and types for self-care activities and track
progress over time.

Incorporating social support into mental health app design is vital for promoting the
mental well-being of female users during the COVID-19 pandemic. Research suggests that
social interactions can create community and enhance overall wellness [76]. Designers can
integrate visually emotional stimuli that facilitate mutual care, empathy, and informative
feedback from peers, such as icons communicating hugs and hearts. Interactive designs
can foster connections among female users with similar mental health conditions, enabling
mutual emotional support and advice. These strategies build upon established social treat-
ments like support groups in traditional health therapies.

The use of game-based mechanisms in mental health apps can be an effective way to
address mental health challenges among female users. To further enhance the effectiveness
of game-based interventions for female users, it may be beneficial to incorporate prevalent
treatment models, including CBT, BCT, and WED principles. For instance, game-based
interventions could be designed to help female users identify and modify negative thinking
patterns of stigma and fear, which is a core aspect of CBT.

7. Limitations and Future Directions

Though this study aims to investigate a female-centric social media platform, it has
several limitations. Firstly, focusing on a single social media platform within a female
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community may not comprehensively cover all concerns related to mental health apps.
Future research should expand by including multiple platforms to gather data and conduct
further studies on the specific functions and factors significant to female users, providing
valuable insights for designing mental health apps.

Our study did not delve into other potentially significant aspects, such as cultural
differences, socioeconomic status, or specific mental health conditions. The absence of
longitudinal data is another limitation, as it could have provided insights into how user
needs and preferences evolve. Future studies should address these limitations to offer a
more comprehensive understanding of female users’ needs in mental health apps.
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