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Abstract
Background: High rates of mental illness, stress, and suicidality among teens constitute a major public health concern in the
United States. However, treatment rates remain low, partially because of barriers that could be mitigated with tech-based telemental
health (TMH) resources, separate from or in addition to traditional care.
Objective: This study aimed to analyze TMH resource usage by high school students to establish current user characteristics
and provide a framework for future development.
Methods: A total of 2789 students were surveyed regarding demographics, recent anxiety and depression symptoms, suicidality,
and stress; people with whom they could openly and honestly discuss stress or problems, and prior TMH use. Logistic regression
models and a general linear model were used to test relationships between variables.
Results: Overall, 30.58% (853/2789) and 22.91% (639/2789) of students reported moderate to severe anxiety and depression
symptoms, respectively, in the past 2 weeks; 16.24% (414/2550) had seriously considered suicide in the past year, consistent
with national averages. Meanwhile, 16.03% (447/2789) of students had previously used at least 1 of 4 types of TMH resources
(ie, self-help, anonymous chat, online counselor, or crisis text line). Teens reporting depression symptoms, higher stress, or
suicidality were less likely to talk to a parent about stress or problems and more likely to tell no one. Suicidality was related to
the use of all 4 types of TMH resources. Depression symptoms were related to the use of anonymous chat and crisis text line,
and those with higher stress were more likely to have used an online counselor. Those reporting anxiety symptoms were less
likely to have no one to talk to and more likely to have used a self-help resource.
Conclusions: Youth struggling with mental health symptoms, some of whom lack real-life confidants, are using existing TMH
support, with resource preferences related to symptoms. Future research should consider these preferences and assist in the creation
of specialized, evidence-based TMH resources.
(JMIR Ment Health 2019;6(6):e13230) doi: 10.2196/13230
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Introduction

space where they do not want provider involvement, citing
stigma and confidentiality as concerns [29].

Background

Researchers have suggested that digital health interventions
could be particularly successful among younger individuals
because of their frequent technology usage [30]. Indeed, 95%
of American teens own smartphones and nearly half use the
internet “almost constantly,” [22] with those aged 13 to 18 years
spending an average of over 6.5 hours per day with screen
media, including over 2.5 hours of social media, video-chatting,
browsing the Web, or engaging in other computer or mobile
activities besides gaming or watching video [31]. Although the
health care industry has been slower to utilize the full potential
of the internet compared with other sectors [32], many digital
health innovations (ie, electronic health, mobile health, and
telehealth) have been developed over the last decade to
supplement or deliver care [30]. Such innovations have been
used successfully with youth to improve chronic disease
management [33-36], assist with symptom and behavior
monitoring [37,38], supplement face-to-face treatment [39,40],
and provide health education [41,42]. In recent years, Web-based
services specifically designed to support mental health (ie,
telemental health, or TMH) have been developed as well [43];
however, thus far, these resources have not been integrated
within the health system, which represents a significant
opportunity for improved care [44]. TMH refers to a range of
services provided or accessible via communications
technologies, such as videoconferencing administered by
professionals [11], platforms to mutually discuss problems and
seek peer support (eg, chat rooms), and self-help mobile apps
[43]. These resources are numerous—recent estimates show
over 10,000 commercially available mental health apps, for
example—but are not always evidence-based or formally
evaluated [45].

With rates rising over the last decade [1], suicide is the second
leading cause of death among adolescents and young adults
aged 15 to 24 years [2]. In 2016, 17.2% of high school students
reported serious suicidal thoughts, 13.6% made a plan, and 7.4%
attempted suicide. The rate of suicidal ideation among
adolescents with depression is much higher, with some estimates
as high as 40 to 50% [3,4]. Depression itself is a public health
concern for youth, as well: in 2016, 12.8% of adolescents aged
12 to 17 years reported experiencing a major depressive episode
in the last year [5]. Another survey from the same year suggested
an even higher prevalence of subclinical depression symptoms,
with 31.5% of high school students feeling sad and hopeless
nearly every day in the past 2 weeks [6]. Anxiety disorders are
also present among teens aged 13 to 18 years at high rates (31%
lifetime prevalence) [7], and, like suicidality and depression,
affect females more than males [5-7].
As with all health care, there are barriers to mental health service
access. Less than 30% of teens experiencing suicidality and
40% of teens experiencing major depression seek professional
treatment [5,8], and only about a third of teenagers with any
mental health issues are treated by a specialist [9]. Treatment
rates are even lower among minorities [3,8] and those with
geographical constraints [4,8]. In addition to physician shortage
[10-12] and patient financial struggles [8,10], stigma is a major
factor discouraging teens from seeking mental health treatment,
which includes reticence with sharing symptoms with a parent
to initiate the process [13-17]. This may disproportionately
affect male teens, who are less likely to seek help for suicidal
ideation than females [8,15]. Teens also may lack awareness of
their symptoms or treatment options [13,16-18], perceive high
stress as normal [8,13], have confidentiality concerns [8,13-16],
or feel that adults will not understand their problems [13,15].
Youth may instead seek out informal sources of help, such as
friends or the internet [13-15,19,20], or attempt to handle their
problems alone [8,13-15,20,21]. Those endorsing self-reliance
are more likely to be depressed and suicidal and less likely to
seek traditional care; however, they are more likely to seek
support from anonymous Web-based sources such as forums,
chat rooms, or support groups [20]. Some adolescents and young
adults report that social interaction on the internet enhances
their real-life friendships and contributes to a feeling of social
connectedness [22-24]; however, social media can also be a
source of stress or negative feelings, and problematic use (ie,
that which mirrors behavioral addiction) is associated with
depression and anxiety [21,25,26]. Those with higher levels of
depression and anxiety are also likely to share their stresses on
social media [21,27], as this venue may provide greater control
over social interaction with nonjudgmental peers [28]. With
regard to social media as a conduit to formal mental health care,
1 study showed that almost 63% of youth were open to a
provider proactively contacting them via social media, and 70%
expressed a favorable view of receiving professional advice on
the internet [27]. However, some view social media as personal
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At present, data regarding effectiveness and perceptions of TMH
resources are both mixed and somewhat limited
[17,30,39,46-51]. Upon reviewing trials of TMH resources,
researchers note methodological difficulties that inhibit
definitive conclusions about efficacy, cost-effectiveness, and
clinical applicability [30,52]. However, extant literature suggests
that TMH resources based in cognitive behavioral therapy
principles may improve symptoms in teens with mild to
moderate depression and anxiety [30,48] and that
self-monitoring mobile apps, particularly in addition to
traditional treatment, may benefit individuals struggling with
stress, anxiety, and depression [39,52-55]. In one qualitative
study, users discussed the contrasting benefits of both
face-to-face and Web-based support (ie, the website 7 Cups of
Tea): face-to-face support is administered by a trained
professional with whom a patient has a relationship, whereas
the website allows anonymous real-time support from people
who sympathize with the users’ problems [49]. Researches also
note ongoing concerns about the true potential of these resources
to expand access to mental health care, noting that some studies
have found a lack of user interest, even among younger age
groups, and that not all providers endorse this type of
nontraditional care [30]. However, many individuals lack
knowledge of these resources, and opinions may become more
positive with increased information and awareness [46,47,56].
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Objective

Measures

Due to the novelty and ever-evolving nature of communication
technology, ongoing research of TMH resources is necessary
to direct continual development [30,43,48,57-60]. In this study,
we investigated the relationships between depression, suicidal
ideation, stress, anxiety, communication preferences, and TMH
use, with the intent to establish use patterns, especially among
at-risk youth, and provide a framework for development and
implementation of future technologies.

The 35-question survey began with demographic questions,
including age, race, and gender and included the measures
below. Due to the sensitive nature of some measures,
participants could select “prefer not to answer” or skip any
question, with the exception of an initial question regarding age
(ie, minor status) to determine consent versus assent.

Methods
Sample and Data Collection
Participants were from 4 northwestern Indiana high schools (2
suburban, 2 rural). These schools were representative of the
general area of study, which contains 1 midsize city with much
suburban sprawl, surrounded by several large rural counties.
Surveys were conducted during educational assemblies at each
school in February and March 2017. Schools provided detailed
study information to parents at least 2 weeks before each event.
Parents either passively consented or opted out on their child’s
behalf; students also completed an age-appropriate consent or
assent process directly before the survey.
Students assembled into their school’s auditorium or gymnasium
and connected their tablet, laptop, or mobile phone to the secure
local Wi-Fi network provided by the study team. Survey
questions were presented via prerecorded video, integrated
within an hour-long media-rich educational presentation. In
addition to the large screen displayed to the group, questions
were shown on students’ devices, on which they responded
confidentially. Anonymous aggregate responses were displayed
to the group after all answers for each question had been
recorded, contributing to a larger message of stigma reduction
within the presentation. See Figure 1 for screen images.
A more detailed description of these events is available in our
methodology paper regarding the use of immediate response
technologies to gather health data from youth [61]. The events
were engineered by a contracted company specializing in
audiovisual presentations, which was vetted by the research
institution’s legal department. All procedures were approved
by the research institution’s institutional review board
(PRC15-1001).
The original sample included 3412 high school students. We
removed responses from 168 students who only completed the
practice questions, 434 students who stopped the survey before
the 30th question, and 27 students who responded “prefer not
to answer” or did not respond for 80% or more of the questions,
leaving a final sample of 2789. To maintain representativeness
in the sample, participants who provided partial data were
retained where possible (n=1667), and analysis was performed
with pairwise deletions, resulting in varying sample sizes across
the results.
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Depression and anxiety were measured with the Patient Health
Questionnaire-4 (PHQ-4) [62], a validated 4-item measure of
depression and anxiety [63,64] in young adults [65], which
includes the 2 items in the PHQ-2 plus 2 items from the
Generalized Anxiety Disorder 7-item (GAD-7) scale, both of
which have been validated as appropriately sensitive and specific
measures of detecting depression and anxiety in adolescents
aged 13 to 17 years [66,67]. Students used a 4-point Likert scale
(0=not at all, 3=nearly every day) to indicate how often they
had experienced anxiety (items 1 and 2) and depression (items
3 and 4) symptoms in the last 2 weeks. These items were
summed to create a total PHQ score, as well as depression and
anxiety subscale scores, in which a score of 0 to 2 indicates no
or mild symptoms, and a score of 3 to 6 indicates moderate or
severe symptoms.
Suicidality was assessed with 1 item from the Youth Risk
Behavior Surveillance System survey [68], a validated measure
of recent suicidal thoughts and behaviors in adolescents [69].
Participants were asked, “In the last 12 months, did you ever
seriously consider attempting suicide?” and responded yes (1)
or no (0).
Stress level was measured with 1 item, adapted from the
American Psychological Association’s Stress in America survey
[70], that asked students to rate their stress level over the past
month on a scale of 0 to 10, where 0= no stress and 10= a great
deal of stress.
Communication preferences were established by asking students
with whom they could openly and honestly discuss stress or
problems with multiple response options (of which they could
select any or all), including parent or guardian; friend; teacher,
guidance counselor, or school staff; health professional; other
adult; someone else; or no one.
Prior use of TMH resources was measured with 4 questions
regarding use of anonymous online chat, self-help resources,
online therapist or counselor, and crisis text line. To inform
students of available resources and improve the sensitivity of
these questions, the presentation included audiovisual
educational information about each type, including specific
websites, apps, and services. Students indicated prior use with
“yes, and it was helpful,” “yes, but it was not helpful,” “maybe,
I’m not sure” or “no.” Both “yes” answers were combined for
analyses predicting prior use.
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Figure 1. Example screen images from the live survey events.

Statistical Analysis
Summary statistics were calculated for demographics,
suicidality, PHQ-4 anxiety and depression scores, stress, and
previous TMH use. To explore bivariate relationships between
predictors and outcomes, zero-order correlations were computed
(tetrachoric and polychoric for categorical variables, and Pearson
coefficients for continuous variables). A total of 3 series of
statistical models were tested. First, to understand how
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covariates were related to mental health outcomes, demographic
characteristics (age, gender, race) were entered into separate
logistic regression models predicting suicidality, moderate or
severe anxiety, and moderate or severe depression; for stress,
the same set of covariates were tested using a general linear
model. Second, demographics and mental health outcomes were
related to individuals with whom students felt they could openly
and honestly discuss problems—parents, friends, or no
one—using separate logistic regression models. Third, separate
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ordinal logistic models were used to relate demographics,
suicidal ideation, anxiety, depression, and stress to students'
previous use of the aforementioned 4 types of TMH resources
(3= yes, 2= maybe, 1= no). Analyses were conducted using SAS
software 9.4. (SAS Institute Inc). SAS and all other SAS
Institute Inc product or service names are registered trademarks
or trademarks of SAS Institute Inc, Cary, NC, United States.

Results
Demographics and Mental Health
As shown in Table 1, the sample was 51.70% (1442/2789)
female and 62.60% (1746/2789) white with an average age of
16.09 years (SD 1.20; range=13-19). In addition, 16.24%
(414/2550) reported seriously considering a suicide attempt in
the previous 12 months, and 30.58% (853/2789) and 22.91%
(639/2789) of the sample reported moderate to severe anxiety
(mean 1.64, SD 1.49; range=0-4) and depression symptoms

Toscos et al
(mean 1.37, SD 1.38; range=0-4), respectively, in the last 2
weeks. On average, students reported 6.06 on the stress scale
(SD 2.83; range=0-10). Figure 2 includes a histogram for
suicidality responses, scores for the PHQ anxiety and depression
scales, stress levels, and previous TMH use.
In preliminary analyses examining zero-order correlations for
demographics with mental health outcomes, all correlations
were low (r<.30). Across these mental health outcomes, gender
had highest correlations with suicidality (r=–.10), anxiety
(r=–.30), depression (r=–.15), and stress (r=–.30). Consistently,
as shown in Table 2, females compared with males (P<.001)
and other gender compared with females (P<.001) were
significantly more likely to report symptoms of anxiety and
depression and considering suicide. Similarly, females reported
more stress than males (P<.001). White students were more
likely to report experiencing anxiety (P<.001) and stress (P=.01)
than minorities. Age was also positively related to anxiety
(P=.003) and stress (P=.04).

Table 1. High school sample characteristics.
Characteristic

n (%)

Age (years)
13-14

235 (8.43)

15-16

1514 (54.30)

17-19

1039 (37.27)

Race
White

1746 (62.60)

Black

342 (12.26)

Hispanic American or Latino

211 (7.57)

Other

339 (12.15)

Prefer not to answer

151 (5.41)

Gender
Male

1266 (45.39)

Female

1442 (51.70)

Other

81 (2.90)

Seriously considered suicide in the last 12 months

414 (16.24)

Moderate or severe anxiety symptoms last 2 weeks

853 (30.58)

Moderate or severe depression symptoms last 2 weeks

639 (22.91)

Stress (0-10)
0-3

516 (20.32)

4-7

1131 (44.55)

8-10

892 (35.13)
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Figure 2. Histogram of number of responses or scores for suicidality, Patient Health Questionnaire (PHQ) anxiety, PHQ depression, stress, and website,
anonymous online chat, online counselor, and crisis text line use for telemental health.
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Table 2. Binary logistic regression analyses for combined demographics predicting suicidality, anxiety, and depression and generalized linear model
analysis for combined demographics predicting stress.
Predictor

Seriously considered suicide in Moderate or severe anxiety in
the last 12 months (n=2427)
the last 2 weeks (n=2637)

Moderate or severe depression Average stress during past
in the last 2 weeks (n=2637)
month (n=2403)

Ba (SEb)

ORc (95% CId)

B (SE)

B (SE)

Intercept

–0.80 (0.76)

—e

–1.94f (0.60) —

Age

–0.04 (0.05)

0.96 (0.88-1.06) 0.11f (0.04)

–0.06 (0.12)

0.94 (0.74-1,19) –0.48f (0.10) 0.62 (0.51-0.75) 0.14 (0.10)

OR (95% CI)

OR (95% CI)

–1.87f (0.63) —

1.12 (1.04-1.20) 0.06 (0.04)

B (SE)

Wald 95%
confidence
limit

5.50f (0.73)

4.06, 6.94

1.06 (0.98-1.14) 0.09f (0.05)

0.005, 0.18

Race
Not white

1.15 (0.94-1.39) –0.29f (0.11) –0.52, –0.07

Gender

a

Male versus
female

–0.77f (0.12) 0.46 (0.37-0.59) –1.34f (0.10) 0.26 (0.22-0.32) –0.84f (0.10) 0.43 (0.36-0.53) –1.88f (0.11) –2.10, –1.67

Other versus
female

1.54f (0.29)

4.68 (2.65-8.28) 1.08f (0.29)

2.94 (1.68-5.14) 1.03f (0.27)

2.81 (1.65-4.78) 0.91f (0.39)

0.14, 1.68

Unstandardized parameter estimate.

b

SE: standard error.

c

OR: odds ratio.

d

CI: Confidence Interval.

e

Not available.

f

Represents significant findings, P<.05.

Communication Preferences
More students indicated that they could openly and honestly
discuss stress or problems with friends (1874/2682, 69.87%)
than with parents or guardians (1204/2682, 44.89%); teachers,
guidance counselors, or school staff (360/2682, 13.42%); other
adults (270/2682, 10.07%); health professionals (204/2682,
7.60%); or someone else not listed (281/2682, 10.48%).
Unfortunately, 19.35% (519/2682) of students reported that
they could talk with no one about their stress or problems. The
largest zero-order correlation coefficients were observed
between talking with a parent and previous suicidality (r=–.38),
anxiety (r=–.26), depression (r=–.33), and stress (r=–.27).
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Consistently, as shown in Table 3, students who were not white
(P=.03), male (P=.001) with previous suicidality (P<.001) and
more depression symptoms (P<.001) and stress (P=.01) were
less likely to report that they could talk open and honestly with
parents. All other correlations were less than .25. Students who
were not white (P<.001), male (P<.001) with depression
symptoms (P=.04) were less likely to talk with friends in an
open and honest fashion. Finally, students who were not white
(P=.02), male (P<.001), other gender (P<.001) with depression
symptoms (P<.001) and higher stress levels (P<.05) were more
likely to report that they could talk to no one; interestingly,
students with more anxiety were significantly less likely to
report talking to no one (P=.047).
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Table 3. Binary logistic regression analyses for combined demographics, suicidality, depression, anxiety, and stress predicting talking with friends,
parents, or no one (n=2168).
Predictor

Talk to friend

Talk to parent or guardian

Talk to no one

Ba (SEb)

ORc (95% CId)

B (SE)

OR (95% CI)

B (SE)

OR (95% CI)

Intercept

0.96 (0.67)

—e

0.90 (0.62)

—

–2.07f (0.79)

—

Age

0.02 (0.04)

1.02 (0.94-1.11)

–0.001 (0.04)

1.0 (0.93-1.08)

–0.03 (0.05)

0.98 (0.89-1.07)

Race: not white

–0.64f (0.10)

0.53 (0.43-0.64)

–0.22f (0.10)

0.81 (0.67-0.98)

0.28f (0.12)

1.32 (1.05-1.68)

Male versus female

–0.37f (0.11)

0.69 (0.56-0.85)

–0.32f (0.10)

0.73 (0.60-0.88)

0.49f (0.13)

1.63 (1.28-2.09)

Other versus female

–0.55 (0.34)

0.58 (0.30-1.12)

–0.83g (0.42)

0.44 (0.19-1.00)

1.31f (0.34)

3.70 (1.89-7.22)

Suicide: Yes

–0.13 (0.15)

1.14 (0.85-1.53)

–.59f (0.15)

1.80 (1.34-2.41)

0.31g (0.16)

1.37 (1.00-1.87)

Depression

–0.10f (0.05)

0.90 (0.82-0.99)

–0.24f (0.05)

0.79 (0.72-0.86)

0.28f (0.06)

1.32 (1.18-1.48)

Anxiety

0.005 (0.05)

1.01 (0.91-1.11)

–0.06 (0.04)

0.95 (0.87-1.03)

–0.13f (0.06)

0.88 (0.79- 0.99)

Stress

0.04g (0.02)

1.05 (1.00-1.09)

–0.05f (0.02)

0.95 (0.91-0.99)

0.05f (0.03)

1.06 (1.00-1.12)

Gender

a

Unstandardized parameter estimate.

b

SE: standard error.

c

OR: odds ratio.

d

CI: Confidence Interval.

e

Not available.

f

Represents significant findings, P<.05.

g

Represents marginally significant findings, P<.10.

Prior Telemental Health Resource Use
Overall, 447 students reported using 1 or more of the 4 TMH
tools, with most (318/447, 71.1%) of this group using only 1
type. Anonymous online chat (189/2523, 7.49%) and self-help
apps or websites (191/2616, 7.30%) were the most common,
followed by the crisis text line (158/2615, 6.04%) and online
counselor (92/2652, 3.46%). In review of zero-order correlations
involving TMH use, suicidality had the largest correlations with
all 4 types (TMH website: r=.28, chat: r=.28, counselor: r=.27,
text line: r=.34). Other equivalent correlations were between
anxiety and self-help app or website use (r=.28), and between
depression and online anonymous chat (r=.29); all other
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correlations were lower. As displayed in Table 4, students who
had seriously considered suicide (TMH website: P=.003, chat:
P=.03, counselor: P=.002, text line: P<.001) or identified their
gender as “other” (TMH website: P=.051, chat: P<.001,
counselor: P<.001, text line: P=.002) were more likely to report
previous use of each of the 4 types. Depression predicted
previous use of anonymous online chat (P<.001) and crisis text
line (P=.01). Anxiety predicted previous self-help app or website
use (P<.001); stress predicted previous use of an online
counselor or therapist (P=.02). Female students were more likely
to have used a self-help app or website than males (P=.02);
males were more likely to use the crisis text line (P=.04) than
females.
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Table 4. Ordinal logistic regression analyses for combined variables predicting previous telemental health tool use (app or website, anonymous online
chat, online counselor, crisis text line).
B coefficient (SEa)

Odds ratio (95% CIb)

Intercept 1

–2.42c (0.14)

—d

Intercept 2

–3.02c (0.15)

—

Male versus female

–0.32c (0.14)

0.73 (0.55-0.96)

Other versus female

0.59e (0.30)

1.80 (1.00-3.26)

Suicide: Yes

0.46c (0.16)

1.59 (1.17-2.16)

Anxiety

0.25c (0.05)

1.28 (1.17-1.41)

Intercept 1

–2.46c (0.13)

—

Intercept 2

–3.12c (0.14)

—

–0.15 (0.14)

0.86 (0.66-1.13)

Model and predictors
App or website (n=2404)

Gender

Anonymous online chat (n=2319)

Gender
Male versus female
Other versus female

c

1.06 (0.29)

2.89 (1.64-5.07)

Suicide: Yes

0.36c (0.17)

1.43 (1.03-1.99)

Depression

0.28c (0.05)

1.33 (1.20-1.47)

Intercept 1

–3.83c (0.31)

—

Intercept 2

–4.38c (0.32)

—

Race: Not white

0.53c (0.19)

1.70 (1.18-2.47)

Male versus female

0.19 (0.20)

1.21 (0.81-1.80)

Other versus female

1.49c (0.39)

4.42 (2.04-9.57)

Suicide: Yes

0.69c (0.23)

2.00 (1.29-3.12)

Stress

0.09c (0.04)

1.09 (1.01-1.18)

Intercept 1

–2.70c (0.14)

—

Intercept 2

–3.58c (0.15)

—

Race: Not white

0.66c (0.13)

1.94 (1.51-2.50)

Male versus female

0.27c (0.13)

1.31 (1.01-1.70)

Other versus female

0.98c (0.32)

2.67 (1.43-5.00)

Suicide: Yes

0.88c (0.16)

2.41 (1.74-3.32)

Depression

0.14c (0.05)

1.15 (1.04-1.27)

Online counselor (n=2119)

Gender

Crisis Text Line (n=2294)

Gender

a

SE: standard error.

b

CI: Confidence Interval.

c

Represents significant findings, P<.05.
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d

Not available.

e

Represents marginally significant findings, P<.10.

Discussion

that these relationships are more thoroughly explored and at-risk
students might be better identified, educated, and treated.

Results and Prior Work

In general, teens who reported issues with their mental health
were more likely to have utilized TMH resources than those
who did not, indicating that those who are struggling are
attempting to find help and TMH has potential to serve these
groups. Teens experiencing suicidality were more likely to have
used all 4 categories of TMH resources, those with depressive
symptoms were more likely to have used anonymous chat and
the crisis text line, and those with higher stress were more likely
have used an online therapist. A related theme that emerged,
reflecting previous findings [8,13-15,20,21], was self-reliance
and its correlation with depression and suicidality. Teens who
reported depressive symptoms, higher stress, and/or suicidal
ideation were less likely to report they could speak openly and
honestly with their parents about problems, and more likely to
have no one to talk to. Nearly 20% of students in total reported
talking to no one when struggling, including 22% of prior TMH
users, in line with previous findings that teens who endorse
self-reliance are more likely to utilize anonymous Web-based
support for problems [20]. These teens may feel more
comfortable using a phone or computer to discuss mental health
than, for example, asking their parent to see a therapist
[15,20,43] and may benefit from the anonymity and relative
independence afforded by TMH [72].

Youth in this high school sample reported high rates of anxiety
and depression symptoms and suicidal ideation that were
consistent with national averages among teenagers (31% [7],
12.8-31.5% [5,6], and 17.2% [6], respectively). In addition,
more than 35% reported high stress (ie, ≥8 out of 10) in the last
month. With regard to their usage of TMH, approximately 16%
of youth had utilized 1 or more types of TMH resources. This
number may seem low, but it is important to consider within
context, as not all students have a need for these resources.
Approximately half of the sample (1378/2789, 49.4%) indicated
high stress, moderate or high depression or anxiety, and/or
suicidal thoughts. However, as we asked about symptoms within
constrained time periods but TMH usage at any time, and some
students may have accessed traditional mental health care and
not TMH, we did not expect these measures to be congruent.
However, our prevalence statistics for stress, anxiety, and
depression provide some evidence on the percentage of youth
who would be likely to need such resources.
Prior research has found similarly low TMH usage rates: in 1
recent study of patients who were older than our sample (average
age=57.5 years), but all had a documented need for mental
health care, only 10% had previously used TMH apps, but over
70% were interested in doing so once informed of them [71].
This pattern of increased interest in TMH after receiving
education has been noted in other research, as well [46,47]. Our
sample had not necessarily received formal education on these
resources before the assembly, and TMH does not encompass
prototypical treatment options (ie, visiting a therapist in person
or taking medication) of which they would likely be aware. We
did not ask about students’ prior awareness of these resources,
only their use, but in a recent longitudinal study of college
students, only 10% had initially used a self-help website and
even less could identify one by name; however, both use and
awareness increased throughout the study period [56].
Depression and anxiety symptoms occurred at higher rates
among female students, consistent with national trends [1-4,6].
However, female students were not more likely to have used
anonymous chat or an online therapist than males, though they
were more likely to access self-help resources, whereas males
were more likely to have used the crisis text line. In addition,
although the number of gender nonconforming students was
small, they were more likely than those who identified as male
or female to experience stress and symptoms of anxiety and
depression, as well as use every form of TMH. White students
reported experiencing more anxiety symptoms than minorities,
and they were more likely to talk about their stress or problems
with parents or friends and were less likely to talk to no one.
However, minority students were more likely than white students
to have used an online counselor or the crisis text line.
Combined, these findings underscore the importance of
measuring gender, race, and ethnicity in an inclusive way so
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In contrast, teens reporting anxiety, as well as those who did
not report any mental health symptoms, were more likely to
talk to parents or friends about their problems and less likely
to talk to no one. Overall, they had not used the full scope of
TMH resources compared with those struggling with depression
and suicidality, although they were more likely to have tried
self-help apps. Together, this collection of preferences related
to symptom type and available confidants represents an
important consideration for researchers and developers of TMH
services. Future research could further evaluate these unique
preferences among symptom groups, and, assuming preferences
remain, engage these target end users in participatory design
and usability testing related to the specific types of apps they
have shown preferences for. For example, those designing
services with the goal of helping with depression and stress
management could focus on evidence-based services that allow
anonymous disclosure (ie, online therapy and anonymous chat)
and allow these potential users to give feedback on their
experiences using prototypes of the service before it is released.
Services designed to reach those with anxiety could use a
self-help model, and all services could potentially include
information about resources (both tech-based and in local
communities) to help those considering suicide.

Future Directions
Nearly a third of the students in our study who reported recent
anxiety or depression symptoms, high stress, or suicidal ideation
also reported prior use of a TMH resource. However, we did
not investigate in detail whether they found TMH helpful,
although this is an important area of consideration for future
study. In asking about prior use, we allowed students to select
JMIR Ment Health 2019 | vol. 6 | iss. 6 | e13230 | p. 10
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“yes, and it was helpful” or “yes, but it was not helpful,” which
were collapsed into 1 answer of “yes” for most analyses. These
responses were split nearly evenly overall (49/51%,
respectively), with little variation across resource categories.
However, these data alone do not provide much insight without
further information regarding exact services participants were
using, how they hoped to benefit from them, and why they were
unsatisfied with their experience. Other research has suggested
that insufficient personalization of resources is likely a factor
affecting use but emphasized the difficulty of drawing these
conclusions merely from survey data [71]. This reinforces the
need for evidence-based and tailored resources [30], along with
education about them, as discussed in the Objectives of this
study.
Even when effective TMH resources are created, there should
be continued work to integrate them into the health care system,
likely in conjunction with face-to-face care, as this has not yet
been sustainably executed on a large scale [44,57]. When
attempting to integrate TMH technologies into formal health
care, it is important to engage the target audience in
user-centered design processes to further ensure efficacy and
sustainability [45]. As stigma is a major barrier to traditional
mental health treatment [8,13-17], the relative flexibility,
immediacy, and anonymity of TMH may mitigate this concern
[13]. Prior research also suggests that successful Web-based
self-disclosure, in general, may lead to self-disclosure in person
[73]; thus, future research could additionally explore TMH as
a bridge between self-reliance and professional help. In addition,
many prior studies have revealed insufficient knowledge about
both traditional mental health care and TMH [13,17,18]. To
effectively locate and utilize TMH resources, youth must be
able to identify their symptoms and find reputable avenues of
support. Although the events connected to this study educated
participants about available sources of tech-based help, barriers
to TMH use (including lack of awareness, stigma, and feelings
of trust) should be a focus of future research.
TMH also has the potential to play an important role in suicide
prevention—youth in this study who had considered suicide
were more likely to have used all categories of resources. Given
the disparity between urban and rural suicide rates [74], and the
fact that individuals in rural locations may particularly benefit
from TMH resources [4,17,43] because of geographic isolation
from traditional treatment, TMH may be a useful addition to
suicide treatment and prevention efforts, which, in light of
current trends, need revision or supplementation [8,17]. Our
sample included only suburban and rural schools, and we did
not evaluate the urban or rural status of individual students;
thus, we are unable to elucidate the usefulness of TMH among
these different groups. However, we believe it is an important
direction for future research.
Finally, participants in prior research have cited data protection,
information security, and anonymity as important concerns
related to health care delivered via apps or websites [30];
therefore, TMH resources must be able to guarantee that
personal health information will be safe [43,45]. With regard
to public buy-in, concerns related to teen social media and
internet use persist, as anonymous online behavior may increase
susceptibility to cyberbullying and leave individuals more
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vulnerable in a suicide attempt, without a real-life support
network to intervene [20]. However, extant literature suggests
that benefits of TMH outweigh concerns [38], many of which
could be mitigated by appropriate design, moderation, or
professional involvement [43,45,50,]. Future research should
continue to consider these safety-related factors when
developing new interventions.

Limitations
Our sample included only students enrolled in and present at
school, whose parents had not opted out. Several variables (ie,
male or other gender, minority race, higher depression level)
related positively to nonresponse, potentially limiting data for
topics particularly sensitive to these individuals. The setting of
the survey (ie, an auditorium or gymnasium in which students
were seated near each other and could not be truly prevented
from speaking) could have contributed to nonresponse or skewed
responses toward lower reporting of stigmatized topics.
Conversely, the group setting may have kept other students
engaged. In addition, the themed presentation may have
influenced students to respond either positively or negatively
to the TMH-related questions, if they assumed we were seeking
positive response and chose to fulfill or deny this expectation.
However, we do not believe these limitations would necessarily
create strong trends in any specific direction, nor would they
be entirely mitigated in a different setting (ie, classroom or
computer lab).
In addition, the number of students reporting their gender as
“other” was small, but gender-nonconformity was associated
with higher rates of depression and anxiety symptoms, suicidal
ideation, stress, inability to discuss stress or problems openly
and honestly with a parent (or anyone), and prior use of all 4
TMH categories. We did not record sexual orientation, but given
the consistency of gender nonconformity as a predictor, future
research should explore both gender and sexual minority status
in relation to mental health help-seeking. These 2 groups, which
sometimes overlap, face similar sets of social and familial
challenges and may uniquely benefit from the lack of required
parental involvement involved in TMH help-seeking.
This high school survey was part of a larger study about TMH
usage that also included college students; thus, the PHQ-4 was
used for consistency among both groups, although it has not
been specifically validated with adolescents. However, over
37% of our sample for this study was aged 17 to 19 years (for
whom the PHQ-4 has been validated [65]), and the 2 measures
from which the PHQ-4 was created (the PHQ-2 and GAD-7)
have been validated among adolescents aged 13 to 17 years
[66,67]. Given these factors, along with the expected rates of
depression and anxiety reported by our sample, we believe the
PHQ-4 was an acceptable choice for the 13 to 19 years age
group despite lacking validation in its exact 4-item format for
the younger students.

Conclusions
Overall, our results indicate that teenagers experiencing mental
distress are utilizing existing TMH resources at a moderate rate
consistent with extant literature. Type of resource usage
correlated with mental health and demographic variables,
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providing a framework for future research and targeted resource
development. Suicidality and gender nonconformity predicted
use of all 4 categories of resources; depression, anxiety, and
stress all predicted use of at least 1 unique type. In addition,
suicidality, depression, and stress were correlated with lacking
confidants with whom to discuss stress or problems, whereas
those with anxiety were less likely to report this. As the mental
health field progresses toward electronically-based care, it is
important to consider findings such as these to provide

Toscos et al
appropriate interventions that target specific populations for
effective and tailored care or supplementation of care [60].
Particularly, access to evidence-based resources that use varying
methods of engagement based on symptoms or preference
[13,29] and/or allow students to discuss their issues informally,
on their own time, mutually, and anonymously
[17,21,28,43,46,49,50] may be promising routes for providing
support for specific symptoms, stressors, or demographics
among youth who are in need of mental health interventions.

Acknowledgments
Support for this research was provided by the Robert Wood Johnson Foundation (grant #73055). The views expressed here do
not necessarily reflect the views of the foundation. The authors would like to acknowledge and thank the other members of their
study team who made this study possible, including a number of people in the community. They would also like to thank the high
school administrators and students that participated in this research.

Conflicts of Interest
None declared.

References
1.

2.
3.

4.
5.
6.

7.
8.

9.

10.

11.

12.
13.

14.

Centers for Disease Control and Prevention. 2018. Trends in the Prevalence of Suicide-Related Behaviors: National YRBS:
1991 - 2017 URL: https://www.cdc.gov/healthyyouth/data/yrbs/pdf/trends/2017_suicide_trend_yrbs.pdf[WebCite Cache
ID 74Q85cwk3]
National Institutes of Mental Health. 2018. Suicide URL: https://www.nimh.nih.gov/health/statistics/suicide.shtml[WebCite
Cache ID 74SvVPBnO]
Avenevoli S, Swendsen J, He J, Burstein M, Merikangas KR. Major depression in the national comorbidity survey-adolescent
supplement: prevalence, correlates, and treatment. J Am Acad Child Adolesc Psychiatry 2015 Jan;54(1):37-44.e2 [FREE
Full text] [doi: 10.1016/j.jaac.2014.10.010] [Medline: 25524788]
Tarlow KR, Johnson TA, McCord CE. Rural status, suicide ideation, and telemental health: risk assessment in a clinical
sample. J Rural Health 2018 Jun 25. [doi: 10.1111/jrh.12310]
National Institutes of Mental Health. 2017. Major Depression URL: https://www.nimh.nih.gov/health/statistics/
major-depression.shtml[WebCite Cache ID 74Q8f92F2]
Kann L, McManus T, Harris WA, Shanklin SL, Flint KH, Queen B, et al. Youth risk behavior surveillance - United States,
2017. MMWR Surveill Summ 2018 Dec 15;67(8):1-114 [FREE Full text] [doi: 10.15585/mmwr.ss6708a1] [Medline:
29902162]
National Institutes of Mental Health. 2017. Any Anxiety Disorder URL: https://www.nimh.nih.gov/health/statistics/
any-anxiety-disorder.shtml[WebCite Cache ID 74Q8yTeBs]
Hom MA, Stanley IH, Joiner TE. Evaluating factors and interventions that influence help-seeking and mental health service
utilization among suicidal individuals: a review of the literature. Clin Psychol Rev 2015 Aug;40:28-39. [doi:
10.1016/j.cpr.2015.05.006] [Medline: 26048165]
Merikangas KR, He J, Burstein M, Swendsen J, Avenevoli S, Case B, et al. Service utilization for lifetime mental disorders
in US adolescents: results of the National Comorbidity Survey-Adolescent Supplement (NCS-A). J Am Acad Child Adolesc
Psychiatry 2011 Jan;50(1):32-45 [FREE Full text] [doi: 10.1016/j.jaac.2010.10.006] [Medline: 21156268]
Substance Abuse and Mental Health Services Administration. California Institute for Behavioral Health Solutions. 2013.
Report to Congress on the Nation's Substance Abuse and Mental Health Workforce Issues URL: http://www.cibhs.org/
sites/main/files/file-attachments/samhsa_bhwork_0.pdf[WebCite Cache ID 74QA4sPqG]
Myers K, Nelson E, Rabinowitz T, Hilty D, Baker D, Barnwell SS, et al. American Telemedicine Association practice
guidelines for telemental health with children and adolescents. Telemed J E Health 2017 Dec;23(10):779-804. [doi:
10.1089/tmj.2017.0177] [Medline: 28930496]
Thomas CR, Holzer CE. The continuing shortage of child and adolescent psychiatrists. J Am Acad Child Adolesc Psychiatry
2006 Sep;45(9):1023-1031. [doi: 10.1097/01.chi.0000225353.16831.5d] [Medline: 16840879]
Martínez-Hernáez A, DiGiacomo SM, Carceller-Maicas N, Correa-Urquiza M, Martorell-Poveda MA.
Non-professional-help-seeking among young people with depression: a qualitative study. BMC Psychiatry 2014 Apr
28;14(1). [doi: 10.1186/1471-244X-14-124] [Medline: 24774644]
Gulliver A, Griffiths KM, Christensen H. Perceived barriers and facilitators to mental health help-seeking in young people:
a systematic review. BMC Psychiatry 2010;10:113 [FREE Full text] [doi: 10.1186/1471-244X-10-113] [Medline: 21192795]

http://mental.jmir.org/2019/6/e13230/

XSL• FO
RenderX

JMIR Ment Health 2019 | vol. 6 | iss. 6 | e13230 | p. 12
(page number not for citation purposes)

JMIR MENTAL HEALTH
15.
16.
17.
18.
19.

20.

21.

22.
23.
24.
25.

26.

27.

28.

29.
30.

31.

32.
33.

34.

35.

36.

DeFrino DT, Marko-Holguin M, Cordel S, Anker L, Bansa M, Voorhees BV. “Why should I tell my business?”: an emerging
theory of coping and disclosure in teens. Res Theory Nurs Pract 2016 Jan 1;30(2):124-142. [doi: 10.1891/1541-6577.30.2.124]
Verhaeghe M, Bracke P. Stigma and trust among mental health service users. Arch Psychiatr Nurs 2011 Aug;25(4):294-302.
[doi: 10.1016/j.apnu.2011.02.001] [Medline: 21784287]
Howard A, Flanagan M, Drouin M, Carpenter M, Chen EM, Duchovic C, et al. Adult experts' perceptions of telemental
health for youth: a Delphi study. JAMIA Open 2018 Jul;1(1):67-74. [doi: 10.1093/jamiaopen/ooy002]
Wahl O, Susin J, Lax A, Kaplan L, Zatina D. Knowledge and attitudes about mental illness: a survey of middle school
students. Psychiatr Serv 2012 Jul;63(7):649-654. [doi: 10.1176/appi.ps.201100358] [Medline: 22508463]
Arria AM, Winick ER, Garnier-Dykstra LM, Vincent KB, Caldeira KM, Wilcox HC, et al. Help seeking and mental health
service utilization among college students with a history of suicide ideation. Psychiatric Serv 2011 Dec;62(12):1510-1513.
[doi: 10.1176/appi.ps.005562010] [Medline: 22193801]
Labouliere C, Kleinman M, Gould M. When self-reliance is not safe: associations between reduced help-seeking and
subsequent mental health symptoms in suicidal adolescents. Int J Environ Res Public Health 2015 Apr 1;12(4):3741-3755
[FREE Full text] [doi: 10.3390/ijerph120403741] [Medline: 25837350]
Drouin M, Reining L, Flanagan M, Carpenter M, Toscos T. College students in distress: can social media be a source of
social support? Coll Stud J 2018;52(4):494-504
https://www.questia.com/library/journal/1G1-572402027/college-students-in-distress-can-social-media-be.
Pew Research Center. Pew Internet. 2018. Teens, Social Media, & Technology 2018 URL: http://www.pewinternet.org/
2018/05/31/teens-social-media-technology-2018/[WebCite Cache ID 74Q98EapV]
Spies Shapiro LA, Margolin G. Growing up wired: social networking sites and adolescent psychosocial development. Clin
Child Fam Psychol Rev 2014 Mar;17(1):1-18 [FREE Full text] [doi: 10.1007/s10567-013-0135-1] [Medline: 23645343]
American Psychological Association. 2018. Stress in America: Generation Z URL: http://www.apa.org/news/press/releases/
stress/2018/stress-gen-z.pdf [accessed 2018-10-31] [WebCite Cache ID 76ouEhnph]
Hussain Z, Griffiths MD. Problematic social networking site use and comorbid psychological disorders: a systematic review
of recent large-scale studies. Front Psychiatry 2018 Dec;9:686 [FREE Full text] [doi: 10.3389/fpsyt.2018.00686] [Medline:
30618866]
Memon AM, Sharma SG, Mohite SS, Jain S. The role of online social networking on deliberate self-harm and suicidality
in adolescents: a systematized review of literature. Indian J Psychiatry 2018;60(4):384-392 [FREE Full text] [doi:
10.4103/psychiatry.IndianJPsychiatry_414_17] [Medline: 30581202]
Birnbaum ML, Rizvi AF, Confino J, Correll CU, Kane JM. Role of social media and the internet in pathways to care for
adolescents and young adults with psychotic disorders and non-psychotic mood disorders. Early Interv Psychiatry 2017
Dec;11(4):290-295. [doi: 10.1111/eip.12237] [Medline: 25808317]
Naslund JA, Aschbrenner KA, Marsch LA, Bartels SJ. The future of mental health care: peer-to-peer support and social
media. Epidemiol Psychiatr Sci 2016 Apr;25(2):113-122 [FREE Full text] [doi: 10.1017/S2045796015001067] [Medline:
26744309]
Montague AE, Varcin KJ, Simmons MB, Parker AG. Putting technology into youth mental health practice: young people's
perspectives. SAGE Open 2015 Apr 15;5(2):1-10. [doi: 10.1177/2158244015581019]
Hollis C, Falconer CJ, Martin JL, Whittington C, Stockton S, Glazebrook C, et al. Annual Research Review: digital health
interventions for children and young people with mental health problems - a systematic and meta-review. J Child Psychol
Psychiatry 2017 Apr;58(4):474-503. [doi: 10.1111/jcpp.12663] [Medline: 27943285]
Common Sense Media. 2015. The Common Sense Census: Media Use by Tweens and Teens URL: https://www.
commonsensemedia.org/sites/default/files/uploads/research/census_researchreport.pdf [accessed 2019-05-16] [WebCite
Cache ID 78QFuCUip]
Angaran DM. Telemedicine and telepharmacy: current status and future implications. Am J Health Syst Pharm 1999 Jul
15;56(14):1405-1426. [Medline: 10428449]
Johnson KB, Patterson BL, Ho Y, Chen Q, Nian H, Davison CL, et al. The feasibility of text reminders to improve medication
adherence in adolescents with asthma. J Am Med Inform Assoc 2016 May;23(3):449-455 [FREE Full text] [doi:
10.1093/jamia/ocv158] [Medline: 26661717]
Toscos TR, Ponder SW, Anderson BJ, Davidson MB, Lee ML, Montemayor-Gonzalez E, et al. Integrating an Automated
Diabetes Management System into the family management of children with type 1 diabetes: results from a 12-month
randomized controlled technology trial. Diabetes Care 2012 Mar;35(3):498-502 [FREE Full text] [doi: 10.2337/dc11-1597]
[Medline: 22301127]
Toscos T, Connelly K, Rogers Y. Best intentions: Health monitoring technology and children. In: Proceedings of the 30th
annual ACM Conference on Human Factors in Computing Systems. New York: Association for Computing Machinery;
2012 Presented at: CHI'12; May 5-10, 2012; Austin, TX p. 1431-1440. [doi: 10.1145/2207676.2208603]
Liu LS, Inkpen K, Pratt W. I'm not like my friends: Understanding how children with a chronic illness use technology to
maintain normalcy. In: Proceedings of the 18th ACM Conference on Computer Supported Cooperative Work & Social
Computing. New York: Association for Computing Machinery; 2015 Presented at: CSCW'15; March 14-18, 2015; Vancouver,
BC, Canada p. 1527-1539. [doi: 10.1145/2675133.2675201]

http://mental.jmir.org/2019/6/e13230/

XSL• FO
RenderX

Toscos et al

JMIR Ment Health 2019 | vol. 6 | iss. 6 | e13230 | p. 13
(page number not for citation purposes)

JMIR MENTAL HEALTH
37.
38.

39.

40.
41.
42.

43.
44.

45.

46.
47.
48.

49.

50.
51.

52.

53.

54.

55.

56.
57.

58.

Shaw RJ, Steinberg DM, Bonnet J, Modarai F, George A, Cunningham T, et al. Mobile health devices: will patients actually
use them? J Am Med Inform Assoc 2016 Jan 17:ocv186. [doi: 10.1093/jamia/ocv186]
Murnane EL, Cosley D, Chang P, Guha S, Frank E, Gay G, et al. Self-monitoring practices, attitudes, and needs of individuals
with bipolar disorder: implications for the design of technologies to manage mental health. J Am Med Inform Assoc 2016
May;23(3):477-484. [doi: 10.1093/jamia/ocv165] [Medline: 26911822]
Younes N, Chollet A, Menard E, Melchior M. E-mental health care among young adults and help-seeking behaviors: a
transversal study in a community sample. J Med Internet Res 2015;17(5):e123 [FREE Full text] [doi: 10.2196/jmir.4254]
[Medline: 25979680]
Schueller SM, Washburn JJ, Price M. Exploring mental health providers' interest in using web and mobile-based tools in
their practices. Internet Interv 2016 May;4:145-151. [doi: 10.1016/j.invent.2016.06.004]
Radovic A, Vona PL, Santostefano AM, Ciaravino S, Miller E, Stein BD. Smartphone applications for mental health.
Cyberpsychol Behav Soc Netw 2016 Jul;19(7):465-470. [doi: 10.1089/cyber.2015.0619]
Reid SC, Kauer SD, Hearps SJC, Crooke AH, Khor AS, Sanci LA, et al. A mobile phone application for the assessment
and management of youth mental health problems in primary care: health service outcomes from a randomised controlled
trial of mobiletype. BMC Fam Pract 2013 Jun 19;14:84 [FREE Full text] [doi: 10.1186/1471-2296-14-84] [Medline:
23782796]
National Institutes of Mental Health. 2018. Technology and the Future of Mental Health Treatment URL: https://www.
nimh.nih.gov/health/topics/technology-and-the-future-of-mental-health-treatment/index.shtml[WebCite Cache ID 74Q9B10rP]
Mohr DC, Weingardt KR, Reddy M, Schueller SM. Three problems with current digital mental health research...and three
things we can do about them. Psychiatr Serv 2017 May 1;68(5):427-429. [doi: 10.1176/appi.ps.201600541] [Medline:
28412890]
Torous J, Andersson G, Bertagnoli A, Christensen H, Cuijpers P, Firth J, et al. Towards a consensus around standards for
smartphone apps and digital mental health. World Psychiatry 2019 Feb;18(1):97-98. [doi: 10.1002/wps.20592] [Medline:
30600619]
Neal D, Campbell A, Williams L, Liu Y, Nussbaumer D. “I did not realize so many options are available”: cognitive
authority, emerging adults, and e-mental health. Lib Inform Sci Res 2011 Jan;33(1):25-33. [doi: 10.1016/j.lisr.2010.07.015]
Casey LM, Joy A, Clough BA. The impact of information on attitudes toward e-mental health services. Cyberpsychol
Behav Soc Netw 2013 Aug;16(8):593-598. [doi: 10.1089/cyber.2012.0515] [Medline: 23679567]
Rice SM, Goodall J, Hetrick SE, Parker AG, Gilbertson T, Amminger GP, et al. Online and social networking interventions
for the treatment of depression in young people: a systematic review. J Med Internet Res 2014 Sep 16;16(9):e206 [FREE
Full text] [doi: 10.2196/jmir.3304] [Medline: 25226790]
Baumel A. Online emotional support delivered by trained volunteers: users' satisfaction and their perception of the service
compared to psychotherapy. J Ment Health 2015;24(5):313-320. [doi: 10.3109/09638237.2015.1079308] [Medline:
26485198]
McColl LD, Rideout PE, Parmar TN, Abba-Aji A. Peer support intervention through mobile application: an integrative
literature review and future directions. Can Psychol 2014;55(4):250-257. [doi: 10.1037/a0038095]
Toscos T, Carpenter M, Drouin M, Roebuck A, Kerrigan C, Mirro M. College students' experiences with, and willingness
to use, different types of telemental health resources: do gender, depression/anxiety, or stress levels matter? Telemed J E
Health 2018 Apr 16;24(12):998. [doi: 10.1089/tmj.2017.0243] [Medline: 29658826]
Firth J, Torous J, Nicholas J, Carney R, Rosenbaum S, Sarris J. Can smartphone mental health interventions reduce symptoms
of anxiety? A meta-analysis of randomized controlled trials. J Affect Disord 2017 Dec 15;218:15-22 [FREE Full text] [doi:
10.1016/j.jad.2017.04.046] [Medline: 28456072]
BinDhim NF, Shaman AM, Trevena L, Basyouni MH, Pont LG, Alhawassi TM. Depression screening via a smartphone
app: cross-country user characteristics and feasibility. J Am Med Inform Assoc 2014 Oct 17;22:29-34. [doi:
10.1136/amiajnl-2014-002840] [Medline: 25326599]
Kauer SD, Reid SC, Crooke AH, Khor A, Hearps SJ, Jorm AF, et al. Self-monitoring using mobile phones in the early
stages of adolescent depression: randomized controlled trial. J Med Internet Res 2012 Jun;14(3):e67 [FREE Full text] [doi:
10.2196/jmir.1858] [Medline: 22732135]
Loo Gee B, Griffiths KM, Gulliver A. Effectiveness of mobile technologies delivering Ecological Momentary Interventions
for stress and anxiety: a systematic review. J Am Med Inform Assoc 2015 May 21;23:221-229. [doi: 10.1093/jamia/ocv043]
[Medline: 25997643]
Culjak G, Kowalenko N, Tennant C. Awareness, access and use of internet self-help websites for depression by university
students. JMIR Ment Health 2016 Oct 27;3(4):e48. [doi: 10.2196/mental.5311] [Medline: 27789425]
Hollis C, Sampson S, Simons L, Davies EB, Churchill R, Betton V, et al. Identifying research priorities for digital technology
in mental health care: results of the James Lind Alliance Priority Setting Partnership. Lancet Psychiatry 2018
Oct;5(10):845-854. [doi: 10.1016/S2215-0366(18)30296-7] [Medline: 30170964]
Ali K, Farrer L, Gulliver A, Griffiths KM. Online peer-to-peer support for young people with mental health problems: a
systematic review. JMIR Ment Health 2015 May 19;2(2):e19. [doi: 10.2196/mental.4418] [Medline: 26543923]

http://mental.jmir.org/2019/6/e13230/

XSL• FO
RenderX

Toscos et al

JMIR Ment Health 2019 | vol. 6 | iss. 6 | e13230 | p. 14
(page number not for citation purposes)

JMIR MENTAL HEALTH
59.

60.
61.

62.
63.

64.

65.

66.

67.

68.
69.
70.
71.

72.
73.
74.

Toscos et al

Bakker D, Kazantzis N, Rickwood D, Rickard N. Mental health smartphone apps: review and evidence-based
recommendations for future development. JMIR Ment Health 2016 Mar;3(1):e7 [FREE Full text] [doi: 10.2196/mental.4984]
[Medline: 26932350]
Chan S, Torous J, Hinton L, Yellowlees P. Mobile tele-mental health: increasing applications and a move to hybrid models
of care. Healthcare 2014 May 6;2(2):220-233. [doi: 10.3390/healthcare2020220] [Medline: 27429272]
Toscos T, Carpenter M, Drouin M, Roebuck A, Howard A, Flanagan M, et al. Using Immediate Response Technology to
gather electronic health data and promote telemental health among youth. EGEMS (Wash DC) 2018 Jul 31;6(1):19 [FREE
Full text] [doi: 10.5334/egems.231] [Medline: 30094291]
Kroenke K, Spitzer RL, Williams JB, Löwe B. An ultra-brief screening scale for anxiety and depression: the PHQ-4.
Psychosomatics 2009 Dec;50(6):613-621. [doi: 10.1176/appi.psy.50.6.613] [Medline: 19996233]
Löwe B, Wahl I, Rose M, Spitzer C, Glaesmer H, Wingenfeld K, et al. A 4-item measure of depression and anxiety:
validation and standardization of the Patient Health Questionnaire-4 (PHQ-4) in the general population. J Affect Disord
2010 Apr;122(1-2):86-95. [doi: 10.1016/j.jad.2009.06.019] [Medline: 19616305]
Kroenke K, Spitzer RL, Williams JBW, Löwe B. The Patient Health Questionnaire Somatic, Anxiety, and Depressive
Symptom Scales: a systematic review. Gen Hosp Psychiatry 2010 Jul;32(4):345-359. [doi:
10.1016/j.genhosppsych.2010.03.006] [Medline: 20633738]
Khubchandani J, Brey R, Kotecki J, Kleinfelder J, Anderson J. The psychometric properties of PHQ-4 Depression and
Anxiety Screening Scale among college students. Arch Psychiatr Nurs 2016 Dec;30(4):457-462. [doi:
10.1016/j.apnu.2016.01.014] [Medline: 27455918]
Richardson LP, Rockhill C, Russo JE, Grossman DC, Richards J, McCarty C, et al. Evaluation of the PHQ-2 as a brief
screen for detecting major depression among adolescents. Pediatrics 2010 May;125(5):e1097-e1103 [FREE Full text] [doi:
10.1542/peds.2009-2712] [Medline: 20368315]
Mossman SA, Luft MJ, Schroeder HK, Varney ST, Fleck DE, Barzman DH, et al. The Generalized Anxiety Disorder 7-item
scale in adolescents with generalized anxiety disorder: signal detection and validation. Ann Clin Psychiatry 2017
Nov;29(4):227-34A [FREE Full text] [Medline: 29069107]
Centers for Disease Control and Prevention. 2018. Youth Risk Behavior Surveillance System (YRBSS) URL: https://www.
cdc.gov/healthyyouth/data/yrbs/questionnaires.htm[WebCite Cache ID 74TL91CWq]
May A, Klonsky ED. Validity of suicidality items from the Youth Risk Behavior Survey in a high school sample. Assessment
2011 Sep;18(3):379-381. [doi: 10.1177/1073191110374285] [Medline: 20622196]
American Psychological Association. 2014. Stress in America: Are Teens Adopting Adults' Stress Habits? URL: http:/
/www.apa.org/news/press/releases/stress/2013/stress-report.pdf[WebCite Cache ID 74Q9HlrAM]
Lipschitz J, Miller C, Hogan T, Burdick KE, Lippin-Foster R, Simon SR, et al. Adoption of mobile apps for depression
and anxiety: cross-sectional survey study on patient interest and barriers to engagement. JMIR Ment Health 2019 Jan
25;6(1):e11334 [FREE Full text] [doi: 10.2196/11334] [Medline: 30681968]
Klein B, Cook S. Preferences for e-mental health services amongst an online Australian sample. E J Appl Psychol 2010
May 25;6(1):27-38. [doi: 10.7790/ejap.v6i1.184]
Valkenburg PM, Sumter SR, Peter J. Gender differences in online and offline self-disclosure in pre-adolescence and
adolescence. Br J Dev Psychol 2011 Jun;29(Pt 2):253-269. [doi: 10.1348/2044-835X.002001] [Medline: 21199497]
Kegler SR, Stone DM, Holland KM. Trends in suicide by level of urbanization-United States, 1999-2015. MMWR Morb
Mortal Wkly Rep 2017 Mar 17;66(10):270-273 [FREE Full text] [doi: 10.15585/mmwr.mm6610a2] [Medline: 28301448]

Abbreviations
PHQ: Patient Health Questionnaire
TMH: telemental health

Edited by A Tsanas; submitted 22.12.18; peer-reviewed by M Barnes, D Hilty, N Zhao, H Tibble; comments to author 18.01.19; revised
version received 22.03.19; accepted 30.04.19; published 21.06.19
Please cite as:
Toscos T, Coupe A, Flanagan M, Drouin M, Carpenter M, Reining L, Roebuck A, Mirro MJ
Teens Using Screens for Help: Impact of Suicidal Ideation, Anxiety, and Depression Levels on Youth Preferences for Telemental
Health Resources
JMIR Ment Health 2019;6(6):e13230
URL: http://mental.jmir.org/2019/6/e13230/
doi: 10.2196/13230
PMID: 31228179

http://mental.jmir.org/2019/6/e13230/

XSL• FO
RenderX

JMIR Ment Health 2019 | vol. 6 | iss. 6 | e13230 | p. 15
(page number not for citation purposes)

JMIR MENTAL HEALTH

Toscos et al

©Tammy Toscos, Amanda Coupe, Mindy Flanagan, Michelle Drouin, Maria Carpenter, Lauren Reining, Amelia Roebuck,
Michael J Mirro. Originally published in JMIR Mental Health (http://mental.jmir.org), 21.06.2019. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Mental
Health, is properly cited. The complete bibliographic information, a link to the original publication on http://mental.jmir.org/, as
well as this copyright and license information must be included.

http://mental.jmir.org/2019/6/e13230/

XSL• FO
RenderX

JMIR Ment Health 2019 | vol. 6 | iss. 6 | e13230 | p. 16
(page number not for citation purposes)

