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Abstract

Background: Increasing rates of mental health diagnoses in college students signal the need for new opportunities to support
the mental health of this population. With many mental health apps being efficacious, they may be a promising resource for
college campuses to provide support to their students. However, it isimportant to understand why (or why not) students might
want to use apps and their desired features.

Objective: Information on students’ interest in mental health apps may inform which apps are to be provided and how campuses
can support their use. This study aimed to understand the interest and hesitation in app use and the relationship between mental
health needs, as defined by depression, anxiety, and positive menta health, and app use.

Methods: The web-based Healthy Minds Sudy collected information on mental health needs, perceptions, and service use
across colleges and universities. We used a sample of 989 participants who completed the survey between 2018 and 2020 and
an elective module on digital mental health. We analyzed the el ective modul e responses using amixed methods approach, including
both descriptive and inferential statistics, along with thematic coding for open text responses.

Results: The Results from this study revealed that anxiety (b=—0.07; P<.001), but not depression (b=0.03; P=.12) and positive
mental health (b=—-0.02; P=.17), was a significant predictor of app adoption. Prominent qualitative findings indicated that the
most desired app features included tips and advice, access to resources and information, and on-demand support that involves
interaction throughout the day. The participants also suggested an overall desire for human interaction to be integrated into an
app. As predicted, hesitancy was encountered, and the qualitative results suggested that there was alack of interest in the adoption
of mental health app and preference.

Conclusions: Thefindingsfrom this study underscorethat ssmply providing digital mental health apps astools may be insufficient
to support their usein college campuses. Although many studentswere open to using amental health app, hesitation and uncertainty
were common in the participant responses. Working with colleges and universitiesto increase digital literacy and provide resources
that allow students to gauge when app use is appropriate may be helpful when implementing mental health apps as resourcesin
college campuses.
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Introduction

Background

From 2007 to 2017, the rate of mental health disordersincreased
from 22% to 36% among college students [1]. The most
prevalent mental disorders in this group are depression and
anxiety [2]. Compared with other health services offered on
college campuses, mental health services have the highest
number of visits per patient, indicating recurring service use
and high demand for these services[3]. Increasing the number
of traditional mental health services aone is unlikely to meet
this demand. Many college campuses are facing budgetary
challenges, making additional investments unlikely. Even when
funding is made available, campuses face difficultiesin filling
open positions because of a shortage of qualified providers,
especially those with experience in treating college student
mental health disorders [4]. When services do exist, students
may not use them because of their preferences or a need for
care outside regular operating hours of services [5]. Most US
counties suffer from a shortage of mental health providers,
leaving college counseling centers with an unmet need and
difficulty in recruitment [6]. With a shortage of mental health
providers in general, colleges and universities must compete
for alimited pool of candidates that are able to support college
students and have the necessary qualifications [7], In light of
this, campuses may need to explore new opportunitiesto support
college student mental health. One opportunity includes digital
mental health resources that can address this demand, with
limited additional burden on traditional service providers.

Mental Health App Engagement in College Students

Digital mental health is broadly defined as any form of
technology used for mental health assessment, support,
prevention, and treatment [8]. In particular, many campuses are
offering digital mental health apps to their students either by
purchasing or recommending them [9]. Digital mental health
appsrefer to software programsthat provide tools and resources
such astracking, psychoeducation, and exercisesto help people
self-manage their conditions. Digital mental health apps are
efficacious at addressing the mental health concerns of college
students. Smartphone ownership is even higher in adults aged
between 18 and 29 years (96%) than in adults (85%) generally
[8]. Thus, college students may be an ideal population to target
such resources. Because they can be accessed via mobile
devices, mental health apps are widely available at any time,
creating an especially accessible option for those who may have
difficulty accessing mental health services. This is especialy
beneficial to college students, who may experience difficulty
accessing campus resources when needed because of time
constraints and staff shortages [5,7]. The convenience and
flexibility of mental health apps may be especially appealing
to college students. However, challenges in mental health app
useincludealack of regulation of and research on many mental
health apps available. With so many mental health apps being
widely available, students may find it difficult to identify apps
that contain evidence-based content, because research evidence
for most mental health appsis scarce[9]. Furthermore, privacy
and safety continueto be areas of concern, especially as privacy
breaches continue to occur [9]. Nonetheless, several apps have
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been evaluated through prior research and deemed effective for
alleviating mental health symptoms [10]. Thus, it is essential
that college campuses provide safe, evidence-based, and
effective tools for their students.

A systematic review of apps for college student mental health
found that the mgjority of the apps evaluated were either
effective or partially effective in aleviating symptoms of
depression and anxiety or enhancing overall psychological
well-being [10]. Despite their overall effectiveness, how best
to get students to use mental health apps remains an open
question. In light of this, more research is necessary to
understand more specifically what college students may like or
didlike in digital mental health apps. One study found that
despite 53% of students downloading a digital mental health
app at one point, only 19% were currently using adigital mental
health app [11]. This signals a clear interest in using and
downloading the apps, but a decrease in their actua use. In
addition, most digital mental health interventions show low
rates of adherence among college students, signaling a lack of
sustained app use [12]. Nonetheless, those with clinical
diagnoses of depression and anxiety seem to show increased
interest in mental health apps [13]. In particular, web-based
health resource use is especially high in those with mild to
severe symptoms of depression [14]. The existing interest in
those with anxiety and depression combined with their clear
efficacy in alleviating symptomsleads usto believe that anxiety
and depression may have an association with app use. However,
low rates of adherence have also led usto explore whether this
interest in apps translates to their actual use.

This study seeksto bridge the gap between interest in apps and
app use, exploring why college students may choose to use an
app or not. Specifically, we explored college students’ existing
attitudestoward mental health apps and the rel ationship between
mental health needs, including depression, anxiety, and positive
mental health, and app use. We hypothesized that we would see
both positive and negative themes in attitudes with respect to
mental health apps and that apps would be generally well
received but would continue to encounter attitudes of uncertainty
about their efficacy. We also hypothesized that depression and
anxiety would have asignificant association with mental health
app adoption and the frequency of app use. Few studies have
examined the association between positive mental health and
app use;, nevertheless, we hypothesized that positive mental
health would not be a significant predictor, as no concrete link
between the 2 variables has been identified in the past.

Methods

TheHealthy Minds Study

This study used data from the Healthy Minds Study, an annual
web-based survey distributed to colleges and universities across
the United States. The Healthy Minds Study addresses various
topicsrelated to college student mental health, campus climate,
help-seeking, service use, and overall student experience [15].
Incentivesincluded anational sweepstakes, in which 2 students
were selected for US $500 gift cards, while 10 were selected
for US $100 gift cards [16]. However, institutions may also
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providetheir own incentives of their choice, with approval from
the Healthy Minds Study team [16].

The survey is structured in 2 parts: standard modules and
elective modules. Each participating college or university is
required to administer the standard modules, consisting of basic
demographic information (age, sex, race and ethnicity,
socioeconomic status, etc), academic information, school
experiences, mental health status, and mental health serviceuse
or help-seeking. Colleges and universities are also provided
with alist of elective modules on topics such as substance use,
sleep, eating and body image, sexual assault, overall health, and
financial stress. Each college or university may select which of
these elective modules are to be provided along with the
standard modules. Thus, each student completing the survey
receives the combination of standard modulesand the university-
or college-selected elected modules. Our analysis focuses on
data collected from 2018 to 2020 after Attitudes About Mobile
Resources el ective modul e was introduced. However, the exact
dates of data collection were unavailablein the data set provided.

Ethics Approval

Ingtitutional Review Board (IRB) approval for the Healthy
Minds Study was obtained through Advarra, an independent
IRB service in North America. This study makes use of the
publicly available and deidentified Healthy Minds Study data
that are made available through thiswebsite[17]. Thissecondary
dataanaysiswas deemed exempt from an additional IRB review
by the University of California, Irvine.

Participants

Participants consisted of college students who completed the
Healthy Minds Study survey from 2018 to 2020. A broad range
of colleges and universities participated in this study, with
students pursuing an associate’'s degree, bachelor’'s degree,
master’s degree, JD, MD, PhD, or equivalent, as well as
nondegree students being included in this sample. Overall, the
data set consisted of 151,211 participants, of which 62,029
(41.02%) participants were from 78 colleges and universities
during the 2018 to 2019 academic year, and 89,182 (58.98%)
participants were from 75 colleges and universities during the
2019 to 2020 academic year. The 2018 to 2019 survey had a
16% participation rate whilein the 2019 to 2020 academic year;
the participation rate was 13% in thefall and 16% in the winter.
Participation rate data were provided by The Healthy Minds
Network. The 2018 to 2019 survey did not differentiate between
fall and winter survey participation rates. Only a subset of
participants completed our module of interest, “Attitudes About
Mobile Resources” In the 2018 to 2019 academic year, 400
(0.64%) participants completed the module, whereas 589
(0.66%) participants completed the modulein the 2019 to 2020
academic year, resulting in atotal of 989 participants.

Overall, participants who completed the elective module were
relatively similar to the broader sample. Both the samples had
participants who were on an average aged 23 (SD 4.92) years,
mostly female (overall: 101,000/151,211, 66.79%; elective
module: 673/961, 70%); and mostly White (overal:
107,003/151,211, 70.8%; elective module: 788/961, 82%).
Those who completed the elective module and the overall
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sample both had an average score of 44 (8.12) on the Diener
and Diener Flourishing Scale but the sample that completed the
elective module had dlightly elevated percentages of students
with depression (overall: 45,193/151,211, 29.89%; elective
module: 310/961, 32.3%) and anxiety (overall: 39,126/151,211,
25.87%,; elective module: 274/911, 28.5%). Furthermore, those
who completed the elective module tended to pursue higher
levels of education. Fewer students who completed the elective
module were pursuing an associate’'s degree (overal:
14,150/151,211, 9.36%; elective module: 14/961, 1.6%), while
a higher percentage of students were pursuing a bachelor’'s
degree (overall: 100,548/151,211, 66.49%; elective module:
611/961, 69.1%); master’'s degree (overall: 18,325/151,211,
12.12%; elective module: 179/961, 20.2%); JD (overal:
980/151,211, 0.65%; elective module: 11/961, 1.2%); MD
(overal: 1926/151,211, 1.27%,; elective module: 17/961, 1.9%);
or PhD (overall: 10,683/151,211, 7.06%; elective module:
130/961, 14.7%).

M easures

From the standard module, we used 3 measures to identify the
mental health status of the participants. Depression was
measured using the Patient Health Questionnaire-9 (PHQ-9),
anxiety using the Generalized Anxiety Disorder Scale-7
(GAD-7), and positive mental health using the Diener and
Diener Flourishing Scale.

The PHQ-9 is a 9-item measure of depressive symptoms [18].
PHQ-9 total scores range from 0 to 27, with a PHQ-9 score of
>9indicating clinically elevated levels of depressive symptoms
[18]. The psychometric properties of the PHQ-9 evaluated in
college students demonstrated its reliability and validity, even
in diverse college student populations [19].

The GAD-7 contains 7 items measuring generalized anxiety
[20]. GAD-7 total scores range from 0 to 21 [20]. A GAD-7
score of >9 indicates clinically elevated levels of anxiety
symptoms [20]. Prior analyses of the GAD-7 suggested that it
has strong reliability and validity when used as a screener for
college students [21].

The Flourishing Scale is an 8-item scale measuring
self-perceived success in various important areas of a
participant’slife [15]. Higher overall scores on the Flourishing
Scale indicate greater psychological resources, with scores
ranging from 8 to 56 [22]. The Flourishing Scale has
demonstrated high reliability in measuring the well-being among
university students [23].

The “ Attitudes About Mobile Resources’
included the following questions:

elective module

1. “Would you be open to using an app for wellness or
mental/emotional health?’ (Yes, maybe; no) “Have you
ever used a smartphone app to manage your wellness or
mental/emotional health?’ (No, never; yes)

2. “When did you use a smartphone app to manage your
wellness or mental/emotional health?” (Before starting
college; since starting college; | currently use an app)

3. “What are the reasons why you have not used a mental
health app?’ (I have concerns about privacy and security
of data; there is lack of research support available; I'm
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unsure about how useful the app will be; | have concerns
about cost; apps seem difficult to use; | don’t know if |
could find a suitable app; | don't know which app to
download; | don’t havetimeto use apps; I’ m not interested
inusing mental health apps; | don't think | need these kinds
of apps; Other)

4. “Now imagine you are trying to decide which wellness or
mental/emotional health app to use. How important would
each of the following features be in your decision? (The
app has research supporting its benefits; the app is well
designed and easy to use; the app has information about
data privacy and storage policies; the app hasreviewsfrom
users, the app has reviews from expertsin the field; the app
developer; the cost of the app; the time commitment
required by the app seems manageable to me; Something
else).” (Not at all important; slightly important; moderately
important; important; very important)

5. “How helpful, overall, do you think the smartphone app(s)
wasor hasbeen for your mental or emotional health?’ (Very
helpful; helpful; somewhat helpful; not helpful)

6. “What would you hope to get out of an app for wellness or
mental/emotional health?’

7. “Why would you not use amental health app?’

Data Analysis

This study used a mixed methods approach, drawing from both
qualitative and quantitative methods. Quantitative methods
included both descriptive and inferential statisticsto assessthe
variables that may affect app adoption. Qualitative methods
included thematic analyses of open text responses to questions
related to app use. The qualitative methods were intended to
expand the findings and understand the quantitative responses.

Quantitative M ethods

We aimed to understand the rel ationship between mental health
(as measured by PHQ-9, GAD-7, and Flourishing scale) and
mental health app use (adoption and frequency). To do so, we
conducted abinary logistic regression with mental health status
predicting adoption while controlling for demographic variables,
including race and ethnicity, sex, age, and socioeconomic status.
Independent binary logistic regressionswere conducted for each
mental health status variable (ie, depression, anxiety, and
flourishing). Logistic regression was used to examine the
relationship between mental health and the frequency of app
use. To determineif clinical levels of mental health symptoms
were related to app use, chi-squared difference tests were
conducted with clinical thresholdsidentified by the PHQ-9 and
GAD-7 (>9 for both measures). As we were simultaneously
conducting statistical testsfor separate mental health variables,
Bonferroni correction was used to adjust the a level and address
multiple comparisons. The adjusted o level was .017. Raw
percentages were also calculated for the number of students
who had ever used amental health app and who would or would
not be open to using a mental health app, the reasons for
hesitation in app use, and the time points when studentsinitiated

app use.
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Qualitative Methods

A thematic analysis [23] was conducted on the 2 open text
responsesin the elective module, and not all students answered
each question. The response totals are reported bel ow.

1. “What would you hopeto get out of an app for wellness or
mental/emotional health?’ (541 responses)

2. “Why would you not use a mental health app?’ (131
responses)

We used open coding to identify themes in attitudes toward
mental health apps and their use. We created the codebook by
first performing an initial analysis of the responses from all
participants and then revising the codebook iteratively after an
initial subset of the data was coded. After coding 10% of the
data, the coders reviewed the responses and identified areas
where more clarity was needed in the codebook. The 2 coders
then coded the next 10% and continued to revise the codebook.
Coding in segments also promoted increased reliability and
consistency, allowing the 2 coders to review discrepancies and
areas where the codebook could be refined. After coding 20%
of the data, discussing, and revising the codebook, coders
independently completed the remainder of the responses. Inthe
final codebook, question 1 had a total of 38 codes, whereas
guestion 2 had atotal of 12 codes. We assessed the interrater
reliability with percent agreement, which was 80.3% for
question 1 and 91.2% for question 2. Given the high level of
agreement and the goal to identify themes present in the data,
rather than requiring consensus, a code was counted as present
if either of the coders indicated that code for a particular
response. Thus, some responses received 2 codes when the
coders were not in agreement.

Results

Demographic Information

A total of 961 students completed the elective module. These
961 students were predominantly White (n=788, 82%) and
female (=673, 70%). The average age of the participants was
22.63 (SD 4.92) years. The mean level of the mental health
variableswas 7.98 (SD 5.94) for depression, 6.98 (SD 5.38) for
anxiety, and 44.03 (SD 8.12) for positive mental health. The
rates of clinically elevated depression and anxiety levels were
32.3% (310/961) and 28.5% (274/961), respectively.

Quantitative Results

Table 1 presents the percentages of app use and the reasons for
hesitation across the sample. The results of the binary logistic
regression for depression, anxiety, and positive mental health
as predictors of app usefound that after controlling for sex, age,
socioeconomic status, and race and ethnicity, anxiety was the
only significant predictor of app adoption (b=-0.07; P<.001).
Neither depression (b=0.03; P=.12) nor positive mental health
(b=—0.02; P=.17) were significant predictors of app adoption.
We used McFadden pseudo-R? (p?) to cal cul ate goodness of fit
(p?=0.03), which indicated a small effect size.

We aso examined whether depression, anxiety, and positive

mental health would predict greater frequency of app use. The
resulting model did not show asignificant relationship between
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the mental health variables and frequency of app use (R?=0.05;
F13230=0.9; P=.56). Investigation of the coefficients showed
that the presence of depression (b=0.02; P=.63), anxiety
(b=-0.003; P=.91), and positive mental health (b=0.01; P=.57)
had no significant relationship with the frequency of app use.

Table 1. App use and hesitation.

Bautista & Schueller

We used a chi-squared test of independence to analyze whether
those who met the clinical thresholds of depression and anxiety
showed higher rates of app adoption. No relationship wasfound

between anxiety (x%=2.8, N=961; P=.10) and app adoption and
depression (x%=0.9, N=961; P=.34) and app adoption.

Response

Values, n (%)

Students who have used a mental health app
Yes
No
Students who would be open to using a mental health app
Yes
No
Maybe
Time points when students used a mental health app
Before starting college
Since starting college
Currently using
Hesitation to use a mental health app
I’m unsure about how useful the app will be
| don’'t know which app to download
| don't need these kinds of apps
| don’t know if | could find a suitable app
I’m not interested in using mental health apps
| have concerns about privacy and security of data
| don't have time to use apps
| have concerns about cost
| don’'t have a suitable device or enough space to download apps
Thereisalack of research support available

Apps seem difficult to use

245 (25.4)
719 (74.6)

368 (38.02)
144 (14.88)
456 (47.11)

64 (26.1)
172 (70.2)
85 (34.7)

351 (48.8)
290 (40.3)
262 (36.4)
193 (26.8)
191 (26.6)
139 (19.3)
101 (14.1)
82 (11.4)
34(47)
68 (9.5)
15 (2.1)

Qualitative Results

Thefirst question that we qualitatively analyzed asked students
what they would like to seein amental health app. We grouped
the codes into categories as shown in Table 2. The first was
“what they want” and the second was “how they want it.” The
“what they want” category consisted of codes that addressed
specific app features. Upon calculating the frequency of the
codes, we found that the 3 features that students were most
interested in were related to tips and advice. The third most
prominent code was also closely related to this, with many
asking for “relaxation/calming tips,” which refer to apps that
may have features for calming or reducing stress in the user.

https://mental .jmir.org/2023/1/e43942

Some examples of student responseswithin thisthemeare“Tips
and tools for when feeling anxious...” and “ Tips/strategies for
dealing with stressorsin my life.”

“Access to resources and information” was also a prominent
code. Example responses included, “information to read,
resources listed” and “...find in-person resources” Another
larger proportion of code seemed to suggest that students want
on-demand support that involved interaction throughout the
day. Students wanted “tracking and documenting/journaling”
features along with “reminders and check-ins” Example
responsesinclude, “tracking factorsthat contribute to emotional
wellbeing” and “reminders of how to not be anxious or deal
with situations, or just reminders.”
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Table 2. Desired mental health app features.

Code Values, n (%)

What they want
Tips and advice (genera) 90 (16.7)
Anxiety and mental wellness tips 68 (12.6)
Relaxation or calming tips 58 (10.8)
Not sure or | don’t know 58 (10.8)
Access to resources and information 57 (10.6)
Tracking and documenting or journaling 52 (9.6)
Reminders and check-Ins 42 (7.8)
Guided meditation 41 (7.6)
Access to medical help and appointments 30 (5.6)
Encouragement and Motivation 20(3.7)
Daily tasks or routines and goal-setting 18 (3.3)
Positive affirmations 16 (3)
Holistic well-being 15(2.8)
Activities 13(2.4)
An emotional outlet 13(2.4)
Confidence and empowerment 12 (2.2)
Breathing exercises 11(2)
Health and physical exercisetips 10 (2.9)
Productivity and time management 9(1.7)
Clarity and perspective 8(15)
Comfort 8(1.5
Stability 8(1.5)
Depression help 4(0.7)
Self-caretips 3(0.6)
Sleeping tips 3(0.6)
Help with suicidal thoughts 1(0.2)

How they want it
Communication and real-time support 68 (12.6)

Professional support 24.(4.5)
Peer support 23(4.3)

Convenience in accessibility 23 (4.3
Affordability 7(1.3)
Anonymity 7(13)
Similarity to other apps 7(1.3)
Usability 6(1.1)
Confidentiality 5(0.9)
Unique to existing resources 4(0.7)
No judgment 3(0.6)

Hesitation in using mental health apps

Not helpful, ineffective, or not useful 29 (22.3)
| don't need it 25(19.2)
https://mental.jmir.org/2023/1/e43942 JMIR Ment Health 2023 | vol. 10 | e43942 | p. 6
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Code

Values, n (%)

| would not use it

Prefers face-to-face counseling or in-person interaction
Privacy and confidentiality concerns

Didlike for apps

Smartphone worsens mental health

Impersonal

Already using amental health app

| don’t own or have limited access to a smartphone
Not sure or | don’'t know

Religious and family support

25(19.2)
16 (12.3)
14 (10.8)
11(9.2)
12 (85)
8(6.2)
5(3.8)
4(3.1)
4(3.1)
3(2.3)

In the “how they want it” category, students showed an
overwhelming desirefor “communication and real -time support”
features. This code had 2 subcodes, “professional support” and
“peer support,” which were both prominent codes in our
analysis. Exampl e responsesinclude, “An anonymous peer-peer
chat group or access to a mental health professiona” and
“convenience of a mental health professional anywhere and
anytime” This suggests that one theme of these responses is
the overall desire for human interaction to be integrated into an
app. Students wanted the ability to communicate in real time
with both peers and professionals.

Our second question aimed to explore reasons why students
may not use a mental health app, providing insight into
hesitation in mental health app adoption. The most prominent
responses were coded as “not helpful/ineffective/not useful”
“l don't need it” and “I would not use it” were also prominent
codes, which reflects a lack of interest. Example responses
include, “i don't think talking to a computer could help,’
“worried about the ability of such an app,” and “I do not think
that it could provide realistic or helpful information.” These 3
responses may provide insight into how resources in college
and university settings may not be well received by some
students. In addition, the responses indicated a preference for
face-to-face counseling or in-person interaction, adhering to
more traditional methods of mental health help-seeking.

Discussion

Principal Findings

Our findings suggest that simply providing digital mental health
apps may not be sufficient to increase their use among college
students. Rather, we identified considerable hesitation and
uncertainty toward using mental health apps and the various
factors related to app adoption. Despite numerous studies
examining perceptions and outcomes of mental health app use,
few studies give college students the space to openly discuss
and identify desired individual app features, hesitation, and
barriers to app use. Our findings provide information on how
college students use mental health apps, their interest in
particular app features or capabilities, and hesitation that may
affect app adoption.

https://mental .jmir.org/2023/1/e43942

Contrary to our hypothesis, which suggested that anxiety and
depression would both be significant predictors of app adoption,
our quantitative findings suggested that anxiety was the only
significant predictor of app adoption. This aligns with our
qualitative findingsin which one prominent feature that students
wanted in mental health apps was tips and advice related to
anxiety and relaxation. Students wanted apps that directly
addressed how to reduce anxiety symptoms and promote
relaxation. Prior literature suggests that meditation apps are
among the most commonly downloaded mental health apps,
and meditation is largely popular among those with anxiety
[24,25]. With meditation apps being popular and appealing to
those with anxiety, college campuses should consider them as
a potentially valuable resource. Surprisingly, the qualitative
analysis also found very few responses indicating that the
students wanted to see features that directly addressed
depression. This could be due in part to meditation apps, with
meditation appealing to those with anxiety and being the most
popular category of mental health apps and the most well known.
Those with anxiety may fedl that the most popular mental health
apps are moretailored to their needs than those with depression.
Regarding positive mental health, our findings also suggested
that it did not affect app use. One explanation for these findings
isthat negative emotions, and the desire to reduce them, might
drive the adoption of mental health appsamong college students
rather than positive emotions. Some conceptualizations of
depression and anxiety characterize them by the presence of
positive and negative emotions [ 26]. In such conceptualizations,
depression is characterized by low positive affect and low
negative affect, whereas anxiety is characterized by low positive
affect and high negative affect. This would be consistent with
thelack of significant findingsfor positive mental health, which
would be thought of as consisting of high positive and low
negative affect [27].

It should also be noted that only about 25% (245/961) of the
respondents reported using a mental health app. This is in
contrast to prior literature, which suggests that 53% of college
students have used a mental health app [28]. Much of the prior
work, however, hasfocused on 4-year universities, and our data
set consisted of a wide variety of colleges and universities.
Indeed, one study of community college students found that
21.2% reported using amental health app [29]. Thus, adoption
rates may vary across types of colleges and universities, and
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more work should be conducted that is more representative of
different types of higher educational settings.

Although anxiety predicted app adoption, it did not predict more
frequent app use. One explanation would be that stress may
inhibit sustained mental health app use[11]. Ascollege students
face stressors associated with academics, financial issues, and
peer relationships, using a mental health app may not fit into
their already busy lives. Thismay also be dueto the uncertainty
surrounding app use and perhaps a lack of digital literacy
regarding the use of an app. Students may be unsure of how to
use the app or identify how often to use it. This could explain
why studentswith elevated anxiety are not likely to useamental
health app more frequently, although they are more likely to
download a digital mental health app. Even if a student with
anxiety were to download a mental health app, they may be
unable to identify how often they should use it based on their
symptoms. In contrast, it is aso possible that anxiety did not
predict frequent app use because those who used apps frequently
experienced reduced anxiety. Given that our data were
cross-sectional, we could not determine how adoption might
lead to changes in clinical outcomes and, ultimately, impact
long-term use.

With other methods, such as traditional in-person therapy or
prescribed medications, patients receive direct instruction and
are given aschedulefor therapy sessions or medication dosage.
When using a mental health app, students must independently
decide what a* healthy” amount of app use looks like and what
appswould be useful in relation to their symptoms. The second
largest point of hesitation was uncertainty about which apps
they should download. Increasing digital literacy and providing
tools that allow students to gauge when app use is appropriate
may be helpful when implementing digital mental health apps
as resources in college campuses. Working with ecosystems
that already exist in students' lives may be especially beneficial.
For example, Kaiser Permanente created a set of mental health
apps to provide to their members. To support delivery and
integration, health care providerswithin the Kaiser Permanente
network weretrained to provide aweb-based mental health tool
as a resource [30]. Similar efforts could benefit college
campuses by training counseling center staff or other providers,
peers, or students to increase digital literacy and find effective
evidence-based mental health apps. Digital navigators, or people
designated to evaluate and recommend apps, set up technol ogy,
and collect data within the organization, can work with
counseling center staff to implement mental health apps on
campus|[31]. In addition, factorsthat predict astudent’sdecision
to begin using an app may not predict their sustained use. It is
possible that those with higher anxiety levelsdid not experience
sufficient improvement to continue using the app. However, it
is also important to note that these data were cross-sectional.
Consequently, it is difficult to determine the full scope of
discovery, adoption, and sustainment.

In students who had used a mental health app since starting
college, only about half were till using one at the time the
survey was completed. In line with findings from the study by
Kern et al [32], students have a clear interest in mental health
apps but do not sustain their use. Again, it is possible that as
students experience better mental health, the need for a mental
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health app no longer exists, leading them to delete the app.
However, it is also possible that uncertainty around app use
may prevent students from using an app or continuing its use.

In addition, it is not surprising that an overarching theme was
that students wanted apps to provide resources and increased
access to mental health care. Access to resources and
information along with accessto medical help and appointments
ranked highly on the list of the desired app features. The most
common theme for the “how they want it” section suggested
that students wanted apps that provided real-time support and
connected them with both peers and professionals. Most mental
health apps seem to have similar features, with mood tracking
and journaling being the most common [33]. Appsthat connect
students to resources and increase access to medical care,
professional support, and peer support may be worthwhile for
this population. However, none of these features are mentioned
in thelist of the top 5 most common offerings of mental health
apps[31]. Inthestudy by Lagan et al [33], theanalysisrevealed
that very few apps offered peer support and connection to a
coach or therapist, whereas none offered access to resources
and information or accessto medical care. In addition, no themes
emerged regarding cultural competency, athough our sample
consisted of White individuals predominantly. Integrating
campus resources with mental health apps may be of particular
interest to college students [34]. Fortunately, there are some
products that demonstrate these features. For example, YOU at
College is a“full continuum of campus care,” and it provides
multiple features. Their “YOU” app connects students to
resources available on their campus along with other resources
and content related to mental health. In addition, their “NOD”
app is a cognitive behavior therapy—based app that provides
social chalenges, prompts, and reflection opportunities to
combat loneliness and avoidance. The “NOD” app is built on
evidence-based principles and has been shown to reduce
lonelinessin susceptible students [35]. Resources such asthese
may be useful for campuses to consider, especially as services,
such as YOU at College require enterprise adoption, that is, a
college or university must purchase it to make it available for
its students.

In students who had not used a mental health app, a number of
factors led to hesitancy. It was most common for students to
indicate that they were unsure of how useful the app would be.
The second major point of hesitation wasthe uncertainty around
which app to download. With so many apps existing in the app
store, it is understandable why it might be difficult for students
to select one. The app store houses thousands of mental health
apps, with very few actually having empirical support [36].
Therefore, it may be confusing for many students to make
informed decisions about which app to download. Providing
empirical evidence and helping students identify whether the
app is useful for them may be especialy helpful. Teaching
students how to identify a suitable evidence-based mental health
app inthe app store may also help in clearing uncertainty about
whether a mental health app could actualy be useful, which
may be done through the One Mind PsyberGuide [37].
Interestingly, very few students were concerned about the costs
associated with the app and access to technology in both our
guantitative and qualitative findings. This suggeststhat students
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do feel they have sufficient resources to be able to access the
app but are unsure of whether it would be useful or which they
should select.

Qualitative findings around hesitancy suggested that many
students simply felt that they did not need a mental health app
or that it would not be effective. Although there are mental
health apps that are effective, many mental health apps are not
evidence based [38]. Therefore, students’ perceptions of mental
health apps may be accurate. Thisalso alignswith prior findings
on mental health service use in college campuses. College
students are often skeptical of the effectiveness of existing
services [39]. Thus, hesitancy toward mental health services
among college students may be a more pervasive issue that
exists even outside the digital realm. Our qualitative findings
suggest that there seems to be a preference toward face-to-face
counseling, which also exhibits the assumption that using a
mental health app would mean abandoning in-person therapy.
Rather than considering mental health apps as a replacement
for traditional forms of therapy, it should be noted that they
may be used as adjuncts to care. Preference for face-to-face
counseling and in-person interaction was the fourth major point
of hesitation in using mental health apps, with about 1 in 8
students mentioning this preference. It may be useful for
campuses to market mental health apps as additional resources
rather than as a replacement for traditional forms of therapy.
Although campuses do not directly suggest that an app should
be areplacement, it may be helpful to reiterate to students that
the app should be used in addition to other resources to combat
the misconceptions that many students have. Furthermore,
students often experience long wait times and issues with
scheduling appointments for college counseling services [5].
These apps could be useful for students while waiting for
counseling services, as mental health apps can be accessed
immediately.

Limitations

As previously mentioned in Methods section, demographic
characteristics of the el ective module sample and overall sample
tended to be relatively similar. However, the elective module
participants had alarger percentage of students pursuing higher
levels of education. More students in the el ective module were
pursuing graduate studies. Furthermore, more students were
pursuing a bachelor’'s degree in the elective module, while a
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smaller percentage were pursuing an associate's degree when
compared with the overall sample. We noted earlier that app
adoption may differ among types of college or university settings
and differences in adoption rates might also exist among types
of degrees. In addition, issues such as accessibility of resources
could differ in the overall sample compared with the elective
module, as community college students often experience severe
psychological concernswith lessingtitutional support for mental
health resources [40]. With fewer studentsin the elective module
pursuing an associate’s degree, there remains uncertai nty about
whether studentsin a 2-year university may have had different
attitudes toward mental health apps.

It should be noted that the pandemic may have affected this
study and attitudes toward mental health apps. Some students
might have provided data after the March 2020 shutdown, which
had an impact on their mental health, campus resources, and
broader aspects of student life. The data set did not provide the
survey completion datesfor each participant; therefore, wewere
unable to exclude those who completed the survey after March
2020 or compare results across those who compl eted before and
after March 2020. However, it is difficult to predict the
long-term impact of the pandemic, as it was shaping people’'s
knowledge and interest in using digital resources to support
their mental health [41]. Certainly, college and university
campuses are reconsidering opportunitiesfor remote and hybrid
servicesfor avariety of purposes, including mental health care.

Conclusions

Our findings reflect the need for college campuses to provide
resources tailored to the needs of students. Campuses should
not only provide mental health apps as a resource but also
provide resources that clear uncertainty regarding available
apps. It is essential to consider why people use or do not use
mental health apps and what is needed, in addition to the apps
to support their use. On the basis of the responses of the
students, plenty of hesitation continuesto inhibit app adoption,
with many students experiencing uncertainty about using a
mental health app. In studentswho chose to use amental health
app, the presence of anxiety seemed to predict app adoption.
As students tend to begin using mental health appsin colleges,
it has become imperative to provide the resources necessary to
promote mental well-being on campus.

Data permissions were provided by The Healthy Minds Network. The authors would like to thank Kidra Setayeshi, who assisted

with the qualitative analysis of this project.

Conflictsof I nterest

SMS received consulting payments from Otsuka Pharmaceuticals for work unrelated to this manuscript and is on the Scientific
Advisory Board for Headspace for which he receives compensation.

References

1. Lipson SK, Lattie EG, Eisenberg D. Increased rates of mental health service utilization by U.S. college students: 10-year
population-level trends (2007-2017). Psychiatr Serv 2019 Jan 01;70(1):60-63 [FREE Full text] [doi:

10.1176/appi.ps.201800332] [Medline: 30394183]

https://mental .jmir.org/2023/1/e43942

JMIR Ment Health 2023 | vol. 10 | e43942 | p. 9
(page number not for citation purposes)


https://europepmc.org/abstract/MED/30394183
http://dx.doi.org/10.1176/appi.ps.201800332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30394183&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Bautista & Schueller

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Pedrelli P, Nyer M, Yeung A, Zulauf C, Wilens T. College students: mental health problems and treatment considerations.
Acad Psychiatry 2015 Oct;39(5):503-511 [FREE Full text] [doi: 10.1007/s40596-014-0205-9] [Medline: 25142250]
Turner JC, Keller A. College hedlth surveillance network: epidemiology and health care utilization of college students at
US 4-year universities. J Am Coll Health 2015;63(8):530-538 [FREE Full text] [doi: 10.1080/07448481.2015.1055567]
[Medline: 26086428]

Ponsford LR. Assessing mental health and violence on college campuses using the vulnerability model. JAm Assoc Nurse
Pract 2016 Apr;28(4):212-217. [doi: 10.1002/2327-6924.12351] [Medline: 27098402]

Cohen KA, Graham AK, Lattie EG. Aligning students and counseling centers on student mental health needs and treatment
resources. JAm Coll Health 2022 Apr;70(3):724-732. [doi: 10.1080/07448481.2020.1762611] [Medline: 32432973]
Butryn T, Bryant L, Marchionni C, Sholevar F. The shortage of psychiatrists and other mental health providers: causes,
current state, and potential solutions. Int JAcad Med 2017;3(1):5-9 [FREE Full text] [doi: 10.4103/IJAM.IJAM_49 17]
ThomasKC, EllisAR, Konrad TR, Holzer CE, Morrissey JP. County-level estimates of mental health professional shortage
in the United States. Psychiatr Serv 2009 Oct;60(10):1323-1328. [doi: 10.1176/ps.2009.60.10.1323] [Medline: 19797371]
Wies B, Landers C, lenca M. Digital mental health for young people: a scoping review of ethical promises and challenges.
Front Digit Health 2021 Sep 06;3:697072 [FREE Full text] [doi: 10.3389/fdgth.2021.697072] [Medline: 34713173]
Lattie EG, Kornfield R, Ringland KE, Zhang R, Winquist N, Reddy M. Designing mental health technol ogies that support
the social ecosystem of college students. Proc SIGCHI Conf Hum Factor Comput Syst 2020 Apr;2020:1-15 [FREE Full
text] [doi: 10.1145/3313831.3376362] [Medline: 32656549]

Lattie EG, Adkins EC, Winquist N, Stiles-Shields C, Wafford QE, Graham AK. Digital mental health interventions for
depression, anxiety, and enhancement of psychologica well-being among college students: systematic review. JMed
Internet Res 2019 Jul 22;21(7):€12869 [FREE Full text] [doi: 10.2196/12869] [Medline: 31333198]

Melcher J, Camacho E, Lagan S, Torous J. College student engagement with mental health apps: analysis of barriersto
sustained use. JAm Coll Health 2022;70(6):1819-1825. [doi: 10.1080/07448481.2020.1825225] [Medline: 33048626]
Becker TD, Torous JB. Recent developmentsin digital mental health interventionsfor college and university students. Curr
Treat Options Psychiatry 2019 Jun 14;6(3):210-220 [FREE Full text] [doi: 10.1007/s40501-019-00178-8]

Lipschitz JM, Connolly SL, Miller CJ, Hogan TP, Simon SR, Burdick KE. Patient interest in mental health mobile app
interventions: demographic and symptom-level differences. J Affect Disord 2020 Feb 15;263:216-220. [doi:
10.1016/j.jad.2019.11.083] [Medline: 31818779]

Rideout V, Fox S, Peebles A, Robb MB. Coping with COVID-19: how young people use digital media to manage their
mental health. Common Sense and Hopelab. San Francisco, CA, USA: Common Sense and Hopelab; 2021. URL: https:/
[tinyurl.com/ym7tr6ax [accessed 2022-12-11]

Healthy Minds Study among Colleges and Universities, (2018-2020). Healthy Minds Network, University of Michigan,
University of CaliforniaLos Angeles, Boston University, and Wayne State University. 2020. URL : https://tinyurl.com/
pXjxzaar [accessed 2022-02-18]

The Healthy Minds Network. URL: https://healthymindsnetwork.org/ [accessed 2023-03-14]

School participation overview guide | Academic Year 2020-2021. Healthy Minds Network, University of Michigan,
University of CaliforniaLos Angeles, Boston University, and Wayne State University. URL: https://tinyurl.com/2p8yeebt
[accessed 2022-02-21]

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of abrief depression severity measure. J Gen Intern Med 2001
Sep;16(9):606-613 [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

Keum BT, Miller MJ, Inkelas KK. Testing the factor structure and measurement invariance of the PHQ-9 acrossracialy
diverse U.S. college students. Psychol Assess 2018 Aug;30(8):1096-1106. [doi: 10.1037/pas0000550] [Medline: 29565614]
Spitzer RL, Kroenke K, Williams JB, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]
Byrd-Bredbenner C, Eck K, Quick V. Psychometric properties of the Generalized Anxiety Disorder-7 and Generalized
Anxiety Disorder-mini in United States university students. Front Psychol 2020 Sep 24;11:550533 [FREE Full text] [doi:
10.3389/fpsyq.2020.550533] [Medline: 33071867]

Diener E, Wirtz D, Biswas-Diener R, Tov W, Kim-Prieto C, Choi DW, et al. New measures of well-being. In: Diener E,
editor. Assessing Well-Being: The Collected Works of Ed Diener. Dordrecht, The Netherlands: Springer; 2009:247-266.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101 [FREE Full text] [doi:
10.1191/14780887060p0630a]

Carlo AD, Hosseini Ghomi R, Renn BN, Arean PA. By the numbers: ratings and utilization of behavioral health mobile
applications. NPJ Digit Med 2019 Jun 17;2:54 [FREE Full text] [doi: 10.1038/s41746-019-0129-6] [Medline: 31304400]
Histon T, Heisler WS, Ozer H, Castaldo P. X project: getting grounded—how project Chamai is poised to serve emotional
wellness needs of kaiser Permanente members. Perm J 2018;22:18-071. [doi: 10.7812/TPP/18-071-01]

Watson D, Clark LA, Carey G. Positive and negative affectivity and their relation to anxiety and depressive disorders. J
Abnorm Psychol 1988 Aug;97(3):346-353. [doi: 10.1037//0021-843x.97.3.346] [Medline: 3192830]

https://mental.jmir.org/2023/1/e43942 JMIR Ment Health 2023 | vol. 10 | 43942 | p. 10

(page number not for citation purposes)


https://europepmc.org/abstract/MED/25142250
http://dx.doi.org/10.1007/s40596-014-0205-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25142250&dopt=Abstract
https://europepmc.org/abstract/MED/26086428
http://dx.doi.org/10.1080/07448481.2015.1055567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26086428&dopt=Abstract
http://dx.doi.org/10.1002/2327-6924.12351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27098402&dopt=Abstract
http://dx.doi.org/10.1080/07448481.2020.1762611
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32432973&dopt=Abstract
https://www.ijam-web.org/article.asp?issn=2455-5568;year=2017;volume=3;issue=1;spage=5;epage=9;aulast=Butryn
http://dx.doi.org/10.4103/IJAM.IJAM_49_17
http://dx.doi.org/10.1176/ps.2009.60.10.1323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19797371&dopt=Abstract
https://europepmc.org/abstract/MED/34713173
http://dx.doi.org/10.3389/fdgth.2021.697072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34713173&dopt=Abstract
https://europepmc.org/abstract/MED/32656549
https://europepmc.org/abstract/MED/32656549
http://dx.doi.org/10.1145/3313831.3376362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32656549&dopt=Abstract
https://www.jmir.org/2019/7/e12869/
http://dx.doi.org/10.2196/12869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31333198&dopt=Abstract
http://dx.doi.org/10.1080/07448481.2020.1825225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33048626&dopt=Abstract
https://link.springer.com/article/10.1007/s40501-019-00178-8#citeas
http://dx.doi.org/10.1007/s40501-019-00178-8
http://dx.doi.org/10.1016/j.jad.2019.11.083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31818779&dopt=Abstract
https://assets.hopelab.org/wp-content/uploads/2021/03/2021-coping-with-covid19-full-report.pdf
https://assets.hopelab.org/wp-content/uploads/2021/03/2021-coping-with-covid19-full-report.pdf
https://healthymindsnetwork.org/research/data-for-researchers/
https://healthymindsnetwork.org/research/data-for-researchers/
https://healthymindsnetwork.org/
https://healthymindsnetwork.org/wp-content/uploads/2020/09/2020-21-HMS-Participation-Guide.pdf
https://europepmc.org/abstract/MED/11556941
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
http://dx.doi.org/10.1037/pas0000550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29565614&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
https://europepmc.org/abstract/MED/33071867
http://dx.doi.org/10.3389/fpsyg.2020.550533
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33071867&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1191/1478088706qp063oa
http://dx.doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1038/s41746-019-0129-6
http://dx.doi.org/10.1038/s41746-019-0129-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304400&dopt=Abstract
http://dx.doi.org/10.7812/TPP/18-071-01
http://dx.doi.org/10.1037//0021-843x.97.3.346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3192830&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Bautista & Schueller

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

Diener E, Pressman SD, Hunter J, Delgadillo-Chase D. If, why, and when subjective well-being influences health, and
future needed research. Appl Psychol Health Well Being 2017 Jul;9(2):133-167 [ FREE Full text] [doi: 10.1111/aphw.12090]
[Medline: 28707767]

Mobile fact sheet. Pew Research Center. 2021 Apr 07. URL: https.//www.pewresearch.org/internet/fact-sheet/mobil e/
[accessed 2022-12-08]

Borghouts J, Eikey EV, Mark G, De Leon C, Schueller SM, Schneider M, et al. Understanding mental health app use among
community college students: web-based survey study. JMed Internet Res 2021 Sep 14;23(9):e27745 [FREE Full text] [doi:
10.2196/27745] [Medline: 34519668]

Mordecai D, Histon T, Neuwirth E, Heisler WS, Kraft A, Bang Y, et a. How Kaiser Permanente created a mental health
and wellnessdigital ecosystem. NEJM Catal Innov Care Deliv 2021 Jan 01;2(1):1 [FREE Full text] [doi: 10.1056/cat.20.0295]
Wisniewski H, Torous J. Digital navigators to implement smartphone and digital toolsin care. Acta Psychiatr Scand 2020
Apr;141(4):350-355 [FREE Full text] [doi: 10.1111/acps.13149] [Medline: 31930477]

Kern A, Hong V, Song J, Lipson SK, Eisenberg D. Mental health appsin a college setting: openness, usage, and attitudes.
Mhealth 2018 Jun 30;4:20 [FREE Full text] [doi: 10.21037/mhealth.2018.06.01] [Medline: 30050916]

Lagan S, D'Méllo R, Vaidyam A, Bilden R, Torous J. Assessing mental health apps marketplaces with objective metrics
from 29,190 data points from 278 apps. Acta Psychiatr Scand 2021 Aug;144(2):201-210. [doi: 10.1111/acps.13306]
[Medline: 33835483]

Lattie EG, Lipson SK, Eisenberg D. Technology and college student mental health: challenges and opportunities. Front
Psychiatry 2019 Apr 15;10:246 [FREE Full text] [doi: 10.3389/fpsyt.2019.00246] [Medline: 31037061]
Bruehlman-Senecal E, Hook CJ, Pfeifer JH, FitzGerald C, Davis B, Delucchi KL, et al. Smartphone app to address|oneliness
among college students: pilot randomized controlled trial. IMIR Ment Health 2020 Oct 20;7(10):e21496 [FREE Full text]
[doi: 10.2196/21496] [Medline: 33079071]

Wang L, Fagan C, Yu CL. Popular mental health apps (MH apps) as a complement to tel epsychotherapy: guidelines for
consideration. J Psychother Integr 2020 Jun;30(2):265-273 [FREE Full text] [doi: 10.1037/int0000204]

Neary M, Bunyi J, PAlomares K, Mohr DC, Powell A, Ruzek J, et al. A process for reviewing mental health apps: using
the one mind PsyberGuide credibility rating system. Digit Health 2021 Oct 29;7:20552076211053690 [ FREE Full text]
[doi: 10.1177/20552076211053690] [Medline: 34733541]

Larsen ME, Huckvale K, Nicholas J, Torous J, Birrell L, Li E, et al. Using science to sell apps: evaluation of mental health
app store quality claims. NPJ Digit Med 2019 Mar 22;2:18 [FREE Full text] [doi: 10.1038/s41746-019-0093-1] [Medline:
31304366]

Eisenberg D, Hunt J, Speer N, Zivin K. Mental health service utilization among college studentsin the United States. J
Nerv Ment Dis 2011 May;199(5):301-308. [doi: 10.1097/NMD.0b013e3182175123] [Medline: 21543948]

Son C, Hegde S, Smith A, Wang X, Sasangohar F. Effects of COVID-19 on college students mental health in the united
states: interview survey study. JMed Internet Res 2020 Sep 03;22(9):€21279 [FREE Full text] [doi: 10.2196/21279]
[Medline: 32805704]

Ben-Zeev D. The digital mental health genieisout of the bottle. Psychiatr Serv 2020 Dec 01;71(12):1212-1213. [doi:
10.1176/appi.ps.202000306] [Medline: 32576123]

Abbreviations

GAD-7: Generalized Anxiety Disorder Scale-7
PHQ-9: Patient Health Questionnaire-9

Edited by J Torous; submitted 31.10.22; peer-reviewed by A Peipert, K Cohen, C Benjet, | Shubina; comments to author 02.12.22;
revised version received 15.12.22; accepted 15.12.22; published 22.03.23

Please cite as:

Bautista J, Schueller SM

Understanding the Adoption and Use of Digital Mental Health Apps Among College Students: Secondary Analysis of a National
Survey

JMIR Ment Health 2023;10:e43942

URL: https://mental.jmir.org/2023/1/e43942

doi: 10.2196/43942

PMID: 36947115

©Justine Bautista, Stephen M Schueller. Originally published in IMIR Mental Health (https://mental .jmir.org), 22.03.2023. This
is an open-access article distributed under the terms of the Creative Commons Attribution License

https://mental.jmir.org/2023/1/e43942 JMIR Ment Health 2023 | vol. 10 | e43942 | p. 11

RenderX

(page number not for citation purposes)


https://escholarship.org/uc/item/21z85443
http://dx.doi.org/10.1111/aphw.12090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28707767&dopt=Abstract
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.jmir.org/2021/9/e27745/
http://dx.doi.org/10.2196/27745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34519668&dopt=Abstract
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0295
http://dx.doi.org/10.1056/cat.20.0295
https://europepmc.org/abstract/MED/31930477
http://dx.doi.org/10.1111/acps.13149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31930477&dopt=Abstract
https://europepmc.org/abstract/MED/30050916
http://dx.doi.org/10.21037/mhealth.2018.06.01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30050916&dopt=Abstract
http://dx.doi.org/10.1111/acps.13306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33835483&dopt=Abstract
https://europepmc.org/abstract/MED/31037061
http://dx.doi.org/10.3389/fpsyt.2019.00246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31037061&dopt=Abstract
https://mental.jmir.org/2020/10/e21496/
http://dx.doi.org/10.2196/21496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33079071&dopt=Abstract
https://psycnet.apa.org/record/2020-39749-009
http://dx.doi.org/10.1037/int0000204
https://journals.sagepub.com/doi/abs/10.1177/20552076211053690?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076211053690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34733541&dopt=Abstract
https://doi.org/10.1038/s41746-019-0093-1
http://dx.doi.org/10.1038/s41746-019-0093-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304366&dopt=Abstract
http://dx.doi.org/10.1097/NMD.0b013e3182175123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21543948&dopt=Abstract
https://www.jmir.org/2020/9/e21279/
http://dx.doi.org/10.2196/21279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32805704&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.202000306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32576123&dopt=Abstract
https://mental.jmir.org/2023/1/e43942
http://dx.doi.org/10.2196/43942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36947115&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Bautista & Schueller

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Mental Health, is properly cited. The complete bibliographic information, a
link to the original publication on https://mental.jmir.org/, as well as this copyright and license information must be included.

https://mental.jmir.org/2023/1/e43942 JMIR Ment Health 2023 | vol. 10 | e43942 | p. 12
(page number not for citation purposes)

RenderX


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

