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Abstract

Objective: Suicide is the second leading cause of death among college students in the United
States, and the percentage of students reporting suicidal thoughts is increasing. Nevertheless, many
students at risk do not seek mental health (MH) services. This randomized controlled trial (RCT)
examined the efficacy of Electronic Bridge to Mental Health for College Students (eBridge) for
increasing at-risk students’ linkage to MH services.

Method: Students from four universities were recruited via email; 40,347 (22.6%) completed the
online suicide risk screen; and 3,363 (8.3%) met criteria for randomization based on suicide risk
factors and lack of current treatment (62.2% female, 35.0% male, 2.8% transgender/non-binary;
73.2% white, 7.0% Black, 19.9% Asian, 11.7% other; 12.4% Hispanic, 76.2% undergraduate).
These students were randomized to eBridge (personalized feedback [PF] with option of online
counseling) or Control (PF). The primary outcome was linkage to MH services within six months.

Results: Among students assigned to eBridge, 355 students (21.0%) posted = 1 message and 168
(10.0%) posted = 2 messages to the counselor. In intent-to-treat analyses, there was no eBridge
effect on obtaining MH services. However, within the eBridge group, students who posted >1
message were significantly more likely to link to MH services.

Correspondence concerning this article should be addressed to Cheryl A. King, Ph.D., Department of Psychiatry, University of
Michigan, Rachel Upjohn Building, 4250 Plymouth Road, Ann Arbor, M1 48109. kingca@umich.edu.
Daniel Eisenberg is now at the Fielding School of Public Health at the University of California Los Angeles.

We have no known conflict of interest to disclose.
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Conclusions: eBridge shows promise for reaching a relatively small subset of college students
at risk for suicide; however, engagement in eBridge was low. This study underscores the urgent
need for more effective strategies to engage young adults in online mental health interventions.

Keywords

suicide risk; online screening; college students; personalized feedback; counseling

Suicide is second only to unintentional injuries as a cause of death among college students
ages 18 to 24 in the United States; the suicide rate increased 40% in this age group

during the past decade (Centers for Disease Control and Prevention, 2020). This disturbing
statistic is closely paralleled with an increase in suicidal ideation among college students.
Based on population surveys of over 155,000 students from 196 campuses, Lipson, Lattie
and Eisenberg (2019) found that suicidal ideation among students increased from 5.8% in
2007 to 10.8% in 2016-2017 (Lipson et al., 2019). Moreover, recent American College
Health Association (ACHA) data indicate that approximately 13% of college students have
seriously considered suicide and 2% of college students have attempted suicide in the past
12 months (American College Health Association, 2019). Suicide risk and suicide among
college students are substantial and growing public health concerns.

Converging evidence from college counseling center surveys (Xiao et al., 2017) and broader
population level surveys (Lipson et al., 2019) indicate that utilization of mental health (MH)
services among college students has also increased during the past decade. Nevertheless,
many students with elevated suicide risk do not share their suicidal thoughts with others

or seek professional help. In one study, 41% of the college students who reported having
seriously considered suicide also reported that they had not shared their suicidal thoughts
with anyone (Becker et al., 2018). Similarly, in the Healthy Minds Study, only 50% of
students with past-year suicidal ideation received MH services (Eisenberg et al., 2011); and
a survey of college counseling center directors indicated that only 17% of students who
died by suicide were current or former clients (Gallagher, 2006). This lack of professional
help-seeking may be due to barriers such as a lack of insurance coverage, a belief that
treatment is unneeded or may not be helpful, a lack of time, or a preference to solve one’s
own problems (Czyz et al., 2013; Eisenberg et al., 2007). It may also be due to perceived
cultural barriers or cultural sensitivity concerns among students who identify with sexual
minority, gender minority, or racial/ethnic minority subgroups (Horwitz et al., 2020).

Research on population-level interventions designed to address the relative lack of
professional help-seeking among college students at risk for suicide has been limited.
Nevertheless, the National Strategy for Suicide Prevention recommended online screening
and referral programs as one promising strategy (Office of the Surgeon General & National
Action Alliance for Suicide Prevention, 2012), and initiatives spearheaded by national
organizations, including the American Foundation for Suicide Prevention (AFSP) and the
Jed Foundation, have resulted in the use of voluntary, web-based screening programs at
many colleges and universities in the United States (American Foundation for Suicide
Prevention, 2020; The Jed Foundation, 2020). College populations are well-suited for such
interventions as they are in an age range that is often associated with the first onset of
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mental disorders (Kessler et al., 2005) and are savvy with Internet-based communication
technologies. They also have a prevalence of mental disorders similar to same-aged non-
college students (Blanco et al., 2008).

Perhaps the most widely disseminated population-level MH intervention for college students
is the Interactive Screening Program (ISP), which was developed by the AFSP and, to our
knowledge, was the first such intervention for college students (Haas et al., 2008). ISP is an
interactive web-based intervention that offers confidential MH screening to identify students
with elevated suicide risk. It provides students with information about counseling services
and an opportunity to dialog with counselors via an online portal (American Foundation

for Suicide Prevention, 2020). In a 3-year naturalistic study of ISP conducted at two
universities from 2003-2005, 8% of those invited to participate submitted the screening
survey, 91% of initial respondents viewed their personalized assessments, 35% engaged

in online counseling dialogues, and 20% came for in-person evaluations (Garlow et al.,
2008; Haas et al., 2008). While this study was not a randomized trial with a control group,
enabling us to infer effectiveness, it provided valuable insight related to the promise and
further development of this type of online approach.

In the present study, we examined the efficacy of a theoretically driven intervention,
Electronic Bridge to Mental Health for College Students (eBridge), in a large-scale, multi-
university randomized trial. The primary aim of eBridge is to facilitate the linkage of
students with elevated suicide risk to professional mental health (MH) services following
web-based screening. Although the development of eBridge was informed by the ISP,
eBridge is theoretically based in health behavior theories and more explicitly incorporates
principles of motivational interviewing (MI), which emphasize personal choice and a
nonjudgmental communication style to elicit and strengthen intrinsic motivation for
behavior change (Burke et al., 2003; W. R. Miller & Rollnick, 2012). These MI principles
are incorporated in the eBridge presentation of personalized screening feedback, its offer of
optional online counseling, and its use of online counselors who are trained in MI. eBridge
also differs from ISP in its suicide risk screening questions and extended baseline evaluation,
and in the eBridge platform’s inclusion of several unique tools for students and online
counselors (e.g., decision ruler for students, multiple student counseling request options,
screening item scores readily available for counselors to review).

The design of eBridge was specifically informed by two health behavior promotion models,
the Health Belief Model (HBM; Henshaw & Freedman-Doan, 2009; Janz et al., 2002;
Rosenstock, 1966; Strecher et al., 1997) and Self-Determination Theory (SDT; Deci &
Ryan, 1985). The HBM, which emphasizes the individual’s values regarding possible
behavior change (e.g., the value of seeking treatment or improving mental health) and the
individual’s expectancies regarding the effects of taking action (e.g., expectancy regarding
the helpfulness of treatment), has gained impressive support in hundreds of empirical studies
(e.g. Janz et al., 2002). SDT posits that intrinsic motivation is important to behavior change
and can be enhanced by supporting individuals’ autonomy (Deci & Ryan, 1985). Several
researchers have described the integration of SDT with Ml and have suggested that SDT
provides a framework to explain how MI works (Markland et al., 2005; W. R. Miller &
Rollnick, 2012; Patrick & Williams, 2012).
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We previously developed and iteratively refined eBridge (including its web-based interface
and interaction modality), and then conducted a pilot randomized controlled trial (RCT)

to examine the range and variability of outcomes associated with eBridge and the control
condition (King et al., 2015). Although students in both conditions were provided online
personalized feedback (PF), they received PF in different formats and only students in
eBridge were offered the option of online counseling. After completing the suicide risk
screen, students in the control group were automatically taken to a webpage with PF in
graphic form. In keeping with a M1 framework, students in eBridge had the option of
viewing their PF that was provided using Ml-adherent language. We found that students
assigned to eBridge, relative to students in the control condition, reported significantly
higher levels of readiness to seek MH services, lower levels of stigma regarding MH
services, and a greater likelihood of linking to MH services. This was a relatively small RCT
and findings were considered preliminary.

The primary aim of this large, multi-site randomized controlled intervention trial was to
examine the efficacy of eBridge in increasing the likelihood that students at elevated risk
for suicide link to MH services. As suicide risk factors are multifactorial and vary across
individuals (Ginley & Bagge, 2017), we defined suicide risk as any two of the following:
lifetime history of suicide attempt, past-year suicidal thoughts, positive screen for depression
(past 2 weeks), positive screen for heavy alcohol use (past 2 months). The choice to use
multiple positive suicide risk screen criteria was based on conceptual models of suicide,
such as the biopsychosocial model for suicide (Turecki & Brent, 2016), which recognize
suicide risk as multi-factorial, representing a complex interplay between predisposing and
proximal factors (Turecki et al., 2019). In eBridge, we focused on empirically based clinical
risk factors. A history of one or more suicide attempts is relatively common among those
who die by suicide and frequent thoughts of suicide are a leading predictor of suicide
attempts (e.g. Fergusson et al., 2005; Moskos et al., 2005). Depression is a leading predictor
of suicide and suicide attempts (e.g. Hawton et al., 2013) and the risk of depression is
heightened in the transition to adulthood (Richards, 2011). Similarly, alcohol use disorders
are associated with elevated risk of suicide (Flensborg-Madsen et al., 2009), and in a
national US sample, acute alcohol use co-occurred with approximately one-third of suicide
deaths involving common methods (Conner et al., 2014).

We compared eBridge to the control condition (as described above for pilot RCT), and our
primary outcome, measured at six months, was linkage to MH services (psychotherapy,
psychoactive medication, combination). We hypothesized that eBridge would result in
significantly greater MH services utilization. As secondary outcomes, we also examined
eBridge effects on readiness to seek MH services, perceived stigma in relation to MH
services, and reductions in levels of suicide risk factors (suicidal ideation, depression, heavy
alcohol use). We hypothesized that éBridge would result in significantly greater readiness to
seek MH services, lower perceived stigma regarding MH services, and better MH outcomes.
Finally, we examined three moderators of eBridge effectiveness — readiness for treatment,
gender, and history of multiple suicide attempts. We focused on these possible moderators
due to their theoretical importance to treatment seeking based on HBM and SDT models
(readiness for treatment), and previous research indicating that problem severity and female
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gender are related to a greater likelihood of seeking MH services (Bruffaerts et al., 2019;
Sontag-Padilla et al., 2016).

The study sample consisted of students from four Universities (three public, one private)

in midwestern and western regions of the United States. Eligibility criteria included age 18
or above, enrollment in a degree-seeking program, residing domestically (i.e., not abroad),
and being more than one semester from graduation. Across sites, a total of 178,879 students
were invited to participate in the study over the course of four consecutive fall semesters
(2015-2018), and 40,334 (22.5%) of these students completed the initial screening survey.

The sample of invited students was 49.5% male and 50.5% female. Among the screened
sample, the majority (61.9%) identified as female, while 36.7% identified as male, and
1.4% identified as transgender or gender queer. Females were significantly more likely
than males to consent to participate and complete the study screen, p < .001. The racial
composition of the sample (participants were invited to check all that apply) was White
(71.4%), Black (5.0%), Asian (22.5%), American Indian (1.5%), Pacific Islander (0.7%),
and other (8.2%). A Hispanic or Latinx ethnicity was endorsed by 9.7% of the sample.

The age distribution was age 18 (30.0%), ages 19-22 (34.0%), ages 23-30 (28.6%), and
ages 31+ (7.4%). The sample was predominantly undergraduate students (60.7%); graduate
students and professionals comprised 33.1% and 6.2% of the sample, respectively.

The Consolidated Standards of Reporting Trials (CONSORT) Participant Flowchart is
displayed in Figure 1. Among those who completed the screening survey, 14.4% (n=5,790)
were positive for suicide risk and 8.3% (n=3,363) were eligible for inclusion in the
intervention trial (positive suicide risk, completed baseline survey, and not currently
receiving MH services). Among this randomized sample, students’ self-reported gender
identities were distributed as follows: female (n = 2,088; 62.3%), male (n = 1,171; 34.9%),
transgender or gender queer (n = 95; 2.8%, combined due to low frequency), missing (n =
9; 0.3%). The racial composition of this sample of eligible participants (participants were
invited to check all that apply) was White (n = 2462, 73.2%), Black (n = 235, 7.0%), Asian
(n =669, 19.9%), American Indian (n = 70, 2.1%), Pacific Islander (n = 33, 1.0%), and other
(n =288, 8.6%). There were 418 (12.4%) students reporting a Hispanic or Latinx ethnicity.
The age distribution was age 18 (h = 1336, 39.7%), 19-22 (n = 1231, 36.6%), 23-30 (n =
677, 20.1%), and ages 31+ (n = 119, 3.5%). The sample was predominantly undergraduate
students (n = 2562, 76.2%); graduate and professional students comprised 20.2% (n = 680)
and 3.6% (n = 121) of the sample, respectively.

Screen—The screen for intervention eligibility included measures of four risk factors
(depression, alcohol misuse, suicidal ideation, history of suicide attempt) and an assessment
of current and past MH services utilization.

J Consult Clin Psychol. Author manuscript; available in PMC 2024 October 01.
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Depression.: The Patient Health Questionnaire-2 (PHQ-2; Kroenke et al., 2003) was used
to screen for depression over the past two weeks. The PHQ-2 has two items, one assessing
feeling down, depressed, or hopeless, and one assessing anhedonia, which are each scored
on a four-point Likert scale ranging from “Not at all” to “Nearly every day.” The PHQ-2
has been validated as a reliable indicator of depression (L6we et al., 2005), and the
recommended cut-off score of 3 was used to indicate a positive screen.

Alcohol Misuse.: The 10-item Alcohol Use Disorders Identification Test (AUDIT; Saunders
et al., 1993) was utilized to measure frequency of alcohol use, dependency on alcohol, and
alcohol-related consequences. The AUDIT has been validated as a screener (Kokotailo et
al., 2004) and, given the high prevalence of drinking on college campuses, we utilized a
conservative cutoff score of 8 as a positive screen for alcohol problems in the past two
months. The AUDIT was also administered at 6-month follow-up assessments. Internal
consistency was 0.84 in this sample.

Suicidal Ideation.: National Comorbidity Survey (Kessler et al., 2004) items were used to
assess suicidal ideation at baseline and 6-month follow-up. A positive screen was defined
as an affirmative response to, “In the past 12 months, has there ever been a period of 2
weeks or more when you felt like you wanted to die?” or “In the past 12 months, have you
ever felt so low that you thought about committing suicide?” Individuals responding ‘yes’
received a follow-up assessing presence of suicidal ideation in the past month. Further, any
endorsement of thoughts of being better off dead or hurting oneself in the past two weeks,
as assessed by the ninth item from the PHQ-9, was also considered a positive screen for
suicidal ideation.

Suicide Attempt History.: A National Comorbidity Survey (Kessler et al., 2004) item

was used to screen for a positive suicide attempt history, “In your lifetime, have you ever
attempted suicide?” Those who indicated a past attempt were also asked to specify lifetime
number of attempts, and whether they had made an attempt in the past year and past month.

Mental Health Service Utilization.: Items from the Healthy Minds study (Eisenberg et

al., 2007) were used to assess use of MH services in the past year. For medications,
participants were asked, “In the past 12 months, have you taken any of the following

types of medications at least several times per week with a prescription from a health
professional (select all that apply): psychostimulants, antidepressants, anti-psychotics, anti-
anxiety medications, mood stabilizer, sleep medications, other medication for mental or
emotion health (specify); or none (of the above). Those with an affirmative response were
prompted, “Of the medication(s) you just noted, which ones are you currently taking?” For
therapy/counseling, participants were asked, “In the past 12 months, have you received
counseling or therapy for your mental or emotional health from a health professional

(such as psychiatrist, psychologist, social worker, or primary care doctor)?”. Those with

an affirmative response were further prompted, “Are you currently receiving counseling or
therapy?”. Students who reported any current use of MH medications or counseling/therapy
were not eligible for randomization into the intervention study. At 6-month follow-up, these
items were tailored to assess MH services received since the previous assessment.

J Consult Clin Psychol. Author manuscript; available in PMC 2024 October 01.
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Additional Baseline and Outcome Measures

Drug Use Scale.: Items adapted from the Youth Behavior Risk Survey (Kann et al., 2018)
were administered at baseline and 6-month follow-up to assess recreational substance

use. Participants were asked how often they had used cannabis, prescription stimulants,
prescription opioids, and sedatives recreationally over the past three months, and how often
they had used other illegal drugs over the past year, with response options for, “O=Never,”
“1=0nce or twice,” “2=Monthly,” “3=Weekly,” and “4=Daily or almost daily.”

Depression (full scale).: The six items of the PHQ-9 (Kroenke et al., 2001) that were not
part of the original screen were administered at baseline to measure the remaining primary
symptoms of depression (e.g., fatigue, concentration difficulties, appetite changes), and the
full PHQ-9 (nine items, total scale score range: 0-27) was administered at the follow-up
assessments. Internal consistency for the full PHQ-9 scale in this sample was 0.83.

Adaptive Functioning.: The adaptive functioning item of the PHQ (item #10) (Kroenke

et al., 2001), which is not included in the PHQ-9 total score, was adapted to assess the
perceived impact of any emotional or behavioral problem in the past two weeks. The

degree to which these problems were perceived as contributing to difficulty in managing
academics, personal responsibilities, and social interactions, was scored on a 4-point Likert
scale ranging from “Not difficult at all” to “Extremely difficult” and administered at baseline
and follow-up.

Per ceived Public Stigma and Personal Stigma.: Three items adapted from the
Discrimination-Devaluation Scale (DDS; Link et al., 1989) were administered at baseline
and the 6-month follow-up to assess how participants perceive those who receive mental
health treatment and how participants believe others perceive those who receive mental
health treatment. Internal consistency for this sample was 0.75.

Readiness Scale.: Six items adapted from LaBrie, Quinlan, Schiffman, and Earleywine
(2005) were administered at baseline and follow-up assessments to measure participants’
willingness to seek help for mental health and other problems from a variety of sources (e.g.,
websites, family, friends, mental health professionals). Participants scored their readiness on
a 0-10 scale, with markers described as: 0 - | have no interest in doing this, 3- Sometimes |
think about doing this, 5- | am strongly considering doing this, 7- | have taken steps toward
doing this, 10- I already did this. Internal consistency for this sample was 0.79.

The institutional review board at each participating university approved all procedures. The
study invitation included the following text: “confidential online research study...about
mental health and general well-being among college students. Our goals are to understand
the service needs of students and examine the usefulness of eBridge, an online program
that may help link students to supportive services”. As a study incentive, all students who
were invited to participate were eligible for inclusion in ten drawings for $100 online

gift certificates at each university. All participants who met the intervention study criteria
for participation received $25 for completing the 6-month assessment. Participants were

J Consult Clin Psychol. Author manuscript; available in PMC 2024 October 01.
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recruited in the fall semester of each academic year. Emails were obtained from university
registrar offices and sent to students, inviting them to participate. Randomization was
stratified by natal sex and history of multiple suicide attempts.

Description of eBridge Intervention and Control Groups

Students in both eBridge and Control groups could view information about mental health
resources available in their campus communities (with contact information) on all online

pages.

eBridge—Students in the eBridge intervention were offered two online, MI-adherent
intervention components: the choice to access their PF and the option of confidential
counseling via a secure and confidential online portal with an MH professional who was
knowledgeable about local MH resources. After completing the screening survey, these
students could select to view their PF and/or, consistent with the M1 principle of honoring
autonomy and providing a menu of options, they could click on one of three topics
(“more about my concerns or my survey feedback,” “more about available resources”
“other”) to begin a confidential exchange with a counselor. Students could initiate or
respond to communications with the counselor in an asynchronized manner (and view
transcripts of their communications). eBridge counselors focused on facilitating linkage
to professional mental health services; they did not provide therapy specifically targeting
students’ presenting problems.

All communications between eBridge counselors and student participants were via
asynchronous online messages. When one posted a message at the secure online site, the
other received an email indicating a message had been posted. eBridge counselors used
MI-consistent messages that were affirming and supported the students’” autonomy. They
had no information about students’ personal identities; however, they could view students
responses to screening questions and PF. eéBridge counselors also initiated communication
with students who did not click on any of the communication topics listed above, or who
became inactive after initiating communications. Counselors discontinued outreach when
two consecutive messages were unanswered by students.

eBridge counselors were master’s or doctoral level mental health professionals, including
clinicians at participating counseling centers and clinics, clinical psychologists with faculty
appointments, and clinicians in advanced training programs (postgraduate social work
fellows, postdoctoral fellows). Each participating site identified their study clinicians,
which were university counseling center staff at two sites. eBridge counselors completed
MI training provided by a clinical supervisor who was a member of the Motivational
Interviewing Network of Trainers (MINT) and met study certification criteria prior to
providing online counseling for the study. Certification involved interactive messaging

role plays with mock participants where counselors were rated for their adherence to Ml
principles adapted from the Motivational Interviewing Treatment Integrity code (Moyers et
al., 2010). Role play transcripts were reviewed by the supervisor, and coded for key Ml
behaviors (e.g., questions, reflections, affirmations, global ratings) and the feedback was
given to counselors to review between role plays. Counselors were expected to exceed

J Consult Clin Psychol. Author manuscript; available in PMC 2024 October 01.
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proficiency thresholds on at least 2 role play transcripts prior to being certified to begin
contact with enrolled participants. Counselors also attended weekly group supervision
meetings that included the review and discussion of online transcripts and drafting responses
to student posts in real time.

Control Condition—Students randomized to the Control group were automatically taken
to a webpage with their PF information displayed after completing the online screen (i.e.,
this was not presented as an option), and they were not offered the option of online
counseling.

Data Analyses

Results

We examined between-group differences for demographic factors (e.g., age, gender, race),
clinical factors (e.g., depression, suicide attempt history), and treatment-seeking factors
(e.g., past-year service utilization, treatment readiness) to ensure that randomization resulted
in group equivalence at baseline. Similarly, we examined differences between participants
who were and were not retained for 6-month follow-up to determine if demographic,
clinical, and MH service attitude variables may have been related to retention. We used an
intent-to-treat (ITT) strategy and logistic regression to examine our primary hypothesis that
eBridge would have a positive effect on linkage with MH services. For secondary outcomes,
related to improvement in MH functioning (e.g., depression severity), we used an ITT
strategy and linear regressions, adjusting for key covariates (gender, age; baseline PHQ-9
score, AUDIT score, suicidal ideation, history of multiple suicide attempts). Following

ITT analyses, we examined whether or not the subgroup of students randomly assigned

to eBridge who actively engaged in online counseling had improved outcomes relative

to the control group. Finally, we examined potential moderators of intervention effects:
gender identity, baseline severity (lifetime history of multiple suicide attempts), and baseline
readiness score. For both sets of analyses, ITT and with the actively engaged subgroup,

we analyzed moderators by estimating regressions with interactions between intervention
assignment and the moderator variables.

Baseline Characteristics and Group Equivalence

At baseline, the majority of randomized students (54.3%) reported past-year suicidal
ideation; 25.6% reported a lifetime suicide attempt. Participants had an average PHQ-9
score of 12.88 (SD=5.7), indicating moderate to moderately severe depressive symptoms.
We did not find significant differences at baseline between eBridge and Control groups for
any of the examined demographic variables (e.g., age, gender, race/ethnicity) (see Table 1)
or clinical variables (e.g., depression, alcohol use, suicidal ideation, suicide attempt history)
(see Table 2).

Retention Analyses

Six-month follow-up data were obtained from 79.0% (2,659 of 3,363) of study participants.
Follow-up retention did not differ as a function of intervention assignment [Xz(l) =117, p=
.28). Retention was found to differ, however, by study site X2(3) =56.11, p<.001, with rates
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ranging from 72.3% to 87.3%. Men (72.6%) were less likely to participate in the follow-up
than women (82.4%) and gender minorities (84.9%), XZ(Z) =46.41, p<.001. Similarly,
students with higher depression scores at baseline [M(SD) 13.33(5.7) vs. 12.77(5.6), 43361)
=2.37, p=.018] and students who reported suicidal ideation in the past month [x2(1) =
4.37, p=.037] were less likely to participate in the follow-up (76.3% vs. 79.8%). There
were no differences in retention based on participants’ age, race, ethnicity, use of alcohol,
past-year suicidal ideation, or history of suicide attempt.

eBridge Engagement (Personalized Feedback and Online Counseling)

Among the 1,673 students who screened positive for suicide risk and were randomized to
eBridge, 833 students (49.8%) viewed each of their feedback reports (alcohol, depression)
once and 245 students (14.6%) viewed a report more than once. A total of 126 students
(7.5%) viewed their depression feedback only, and 463 students (27.7%) did not view either
of their feedback reports. Among this same group, 627 (37.5%) logged into the eBridge
counseling site at least once, and 355 (21.2%) posted at least one message to the online
counselor [187 (11.2%) posted one message, 68 (4.0%) posted two messages, and 100
(6.0%) posted three or more messages]. Asian students were significantly more likely than
students who did not identify as Asian (29.1%; x (1) = 16.22, p< .001), White students
were significantly less likely than students who did not identify as White (18.8%; Xz(l)
=15.40, p< .001), and 18-year-old students were significantly less likely than students of
other ages (17.8%; Xz(l) =7.65, p=.006) to post any message. Those posting messages
had significantly higher scores at baseline for depression [M(SD): 13.53(5.7) vs. 12.65(5.6);
#(1668) = 2.59, p=.010] and readiness to seek help from a mental health professional
[M(SD): 4.78(3.1) vs. 4.04(3.1); {1671) = 3.98, p < .001] than those who did not post a
message. In addition, those posting messages had a higher prevalence of past year suicidal
ideation (61.7% vs. 53.6%; Xz(l) =7.33, p=.007) than those who did not post a message.

eBridge Efficacy: Intent-to-Treat Analyses

In a multivariate logistic regression controlling for demographics and baseline clinical
characteristics, there were no significant main effects for eBridge at 6-months for

our primary outcome of MH services utilization (i.e., obtaining psychotherapy and/or
psychotropic medications). A total of 807 students (31.6%), including 392 students (31.1%)
in the eBridge condition and 415 students (31.9%) in the Control condition, obtained mental
health services prior to 6-month follow-up (see Table 2).

The significant predictors of MH services utilization were depression severity (PHQ-9
score), alcohol use (AUDIT score), history of multiple suicide attempts, and an age of 23—
30-years (see Table 3). Similarly, in ITT multivariate linear and logistic regression analyses,
we found no significant eBridge main effects for our secondary outcomes: students’
readiness for MH services, MH stigma, depression, alcohol use, suicidal ideation, or suicide
attempt.

We did not find any evidence of significant moderators for the intervention effects; none
of the interactions between intervention assignment and moderator variables (2 versus > 2
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positive suicide risk screens, readiness for treatment, gender, and history of multiple suicide
attempts) were significant at p<0.05.

eBridge Outcomes Associated with Engagement in Online Counseling

Since a majority of students in eBridge did not meaningfully engage with online counseling,
we examined outcomes for the subgroup of students assigned to eBridge based on whether
they posted zero, one, or two or more messages to the online counselor. Those who posted
one message to the online counselor had 47% greater odds of receiving any MH treatment
(i.e., psychotherapy and/or psychotropic medications) compared to those in the Control
group, and those posting two or more messages had 57% greater odds of receiving any MH
treatment, and 72% greater odds of receiving psychotherapy, relative to the Control group
(see Table 3). We did not find any evidence of significant moderators of these intervention
effects.

Regarding secondary outcomes, students’ readiness to seek MH treatment was higher at
6-month follow-up among students who posted messages. An ANOVA with four factors
[control, eBridge (no message), eBridge (1 message), eBridge (= 2 messages)] was
significant, ~ (3, 2554) = 8.08, p <.001, and post-hoc Tukey tests indicate that readiness
scores for the eBridge one message [M=5.7 (SD = 3.7)] and 2+ message [M= 6.0 (SD =
3.7)] groups were significantly higher than those for the no message [M=4.7 (SD=3.7)]
and control [M = 4.8 (5D = 3.6)] groups. Students who posted messages did not differ from
students in the Control group at 6-months with respect to other secondary outcomes.

Discussion

We conducted an RCT at four universities to examine the efficacy of eBridge for

linking students at elevated risk for suicide to MH services (psychotherapy, psychoactive
medication, or both). We also examined possible moderators (e.g., gender, baseline readiness
to seek services) of eBridge effectiveness in linking students to services. Although a
program that is effective at screening students and linking those at risk to MH services

has the potential to help large numbers of vulnerable young adults during a developmental
phase marked by important life transitions, our findings suggest that it is extremely
challenging to engage students in such a program. In ITT analyses involving all students
who were randomized to eBridge or the control condition, eBridge had no effects on

our primary outcome (linkage to MH services) or secondary outcomes (improved MH
functioning). Nevertheless, eBridge was associated with greater linkage to MH services

in subgroup analyses that included only students in the eBridge condition who engaged

in the optional online counseling. Among this subgroup, which may have been inclined
toward help-seeking, eBridge seems to have facilitated their decision to seek mental health
treatment.

Nearly one-quarter of the students invited to participate in this study (23%) consented to
participate and completed the eBridge online suicide risk screen. They consented with the
understanding that if they were invited to participate in the study’s intervention phase,
their continued participation would be optional. Across the four study universities, this
23% initial participation rate translated into reaching thousands of students for suicide risk
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screening (and personalized feedback) and was approximately twice as high as rates that
have been reported for previous similar initiatives. In their study of ISP with undergraduate
students at two universities, Haas et al. (2008) reported that, among students invited to
participate, approximately 8% completed their online Stress and Depression Questionnaire.
In a descriptive study of ISP implementation with graduate students that employed several
strategies in an effort to increase participation (e.g., personal email from president of
Graduate Student Council encouraging participation), only 9.8% of students completed the
online screening questionnaire (Moffitt et al., 2014). Screening initiatives in medical schools
that have used email invitations to residents, fellows, and faculty, or to these groups and
medical students, report screen participation rates of 8% (Haskins et al., 2016) and 13%
(Moutier et al., 2012), respectively. The higher rate of participation in eBridge screening
could be accounted for by the content or timing of our email invitation and/or by the
incentive prize drawings that we held at each university. These prize drawings totaled only
$1000 per university (10, $100 gift certificates) and could be a cost-effective strategy for
possibly doubling rates of participation.

Despite this relatively high rate of participation, many students chose not to participate.

This may have reflected a preference not to participate in research; however, it may also
have reflected students’ preferences regarding participation in screening. Further research

is recommended on the impact of group- or university-level incentives or other types of
“nudges” on student participation rates in mental health screening or, more specifically,
suicide risk screening. It is also possible that a university community could decide to make it
mandatory to participate in the screening component, which includes personalized feedback.
This would have some parallel to a requirement to have inoculations up to date. Another
option would be for universities to use an “opt-out” rather than “opt-in” enrollment strategy,
which would likely result in the participation of more male students (a higher proportion

of females than males participated in the present study) and a higher proportion of students
overall.

The rates of participation in eBridge intervention components, MI-adherent PF and online
counseling, were similar to what has been reported for other online and mobile applications
designed to promote mental health, including among college students. Among those
randomized to eBridge, students were given the option of viewing their PF, in keeping

with M1 principles, and 72% viewed this feedback. In contrast, among those randomized

to the Control condition, all students were automatically taken to a web page with PF,
which may have been helpful in facilitating their treatment linkage and partially account
for the absence of differences in treatment linkage between groups. The intention of PF is
to provoke thoughtful consideration of current high risk behaviors and/or emotions (Miller
et al., 2013), and it has been shown to reduce suicide risk factors, such as alcohol misuse
and depressive symptoms, with modest effects (Geisner et al., 2006; Miller et al., 2013).
Although a meta-analysis indicated that single-session PF interventions are associated with
significant reductions in drinking problems among students (Riper et al., 2009), research has
also indicated that counselor-guided PF is associated with even greater reductions (Doumas
etal., 2011).
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Among students randomized to eBridge, 11% sent one message to the online counselor,

and 10% sent two or more messages to the online counselor. Despite presenting the

online counseling option in an MI format with multiple options to check (e.g., information
about resources, discuss PF, other), engagement with this component of eBridge was
relatively low, albeit consistent with previous efforts. In a study of self-guided mental health
applications with adults, Arean et al. (2016) reported that nearly 60% of adults did not even
download an assigned depression intervention application. Additionally, those with higher
depression and anxiety scores were less likely to use their assigned applications, and usage
rates for all participants steadily declined over time. In one recent study, university students
reported using a mental health support application an average of at least eight out of ten
days when in constant contact with study staff; however, more than half of these participants
reported never using the application during the following 30-day period when they were not
contacted (Flett et al., 2019). Owen et al. (2015) investigated usage of a PTSD-treatment
application and found that, among all 153,834 downloads of the application, 38.9% of users
never opened the application after the day of download. This study also found that usage
rates decreased further over time, with only 15.2% of Apple users and 9.3% of Android
users using the application 3 months after download (Owen et al., 2015). Finally, a review of
technology-based mental health interventions indicated that adults’ rates of use in ‘real-life’
outside of empirical studies, are even lower than when adults are actively engaged in an
experimental condition (Baumel et al., 2019).

There are many possible reasons for these largely consistent low usage rates. Two studies

of 100 and 389 college students, respectively, found that students reported cost, privacy
concerns, questions of credibility and quality, and inaccessible interfaces as reasons why
they were skeptical of using most web or mobile app-based MH services (Levin et al., 2018;
Melcher et al., 2020). Many students worry that personal information collected by such
websites or mobile apps will be seen by others, leading to stigmatization from peers (Levin
et al., 2018). Although we used confidentiality assurances in eBridge to temper anticipated
privacy concerns, these may have persisted. It is interesting to note that one recent pilot
study of a smartphone application for risky substance use among adolescents and young
adults did not identify such privacy concerns (Coughlin et al., 2021). Nevertheless, this
study differed from eBridge in that it used a two-stage enrollment process and only 55%

of those who screened positive in the first stage, making them study eligible, were enrolled
in the second stage to provide feedback about the application. The second stage sample
may have been self-selected for interest in mobile health apps. In eBridge, a one-stage
enrollment process was used (with understanding that only a subset would be randomized to
the intervention, for which participation would be optional), and all students who screened
positive and had complete survey data were randomized (> 90%).

As a second potential barrier to engagement, eBridge counselors at one site in the current
study reported that a number of students who participated in online counseling asked
whether or not the counselor was “a bot.” This suggests a possible concern about credibility
and perhaps a preference for connection with a “real person.” It is possible that the
asynchronous nature of counselor communications or the fact that all communications were
online contributed to this perception. Video conferencing, which has become much more
prevalent since the COVID-19 pandemic (e.g. Evans, 2020), may be one way to lessen
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this perception, although this may also lessen students’ sense of privacy or anonymity. In
another study using asynchronous messaging via a similar platform, we have created a
webpage where counselors are introduced with photos and brief biographies, which may
also minimize this perception (Bonar et al., in press).

Empirical research on strategies to boost student engagement in online mental health
interventions is a critical next step for the field. In addition to examining the extent to
which intervention engagement is improved by personalizing the online counselors or using
video conferencing, further research is recommended on the cultural tailoring of intervention
website interfaces, understanding that such tailoring may need to occur regularly due to
changes in student preferences. Although we sent up to two “friendly” Ml-adherent follow-
up messages to students in eBridge who did not make use of online counseling, it is
possible that other types of “nudge” strategies would be helpful, and these warrant further
investigation. It would also be useful to examine strategies for integrating interventions into
university infrastructure, which could facilitate student engagement. Possibilities include
linking eBridge or a similar intervention with student orientations or class registrations,
offering eBridge as an “opt-out” intervention, and/or having eBridge be introduced by
trusted university personnel such as academic advisors or residence hall advisors. For first
year college students, it is possible that involvement of their parents at orientation would

be helpful. Finally, it would be beneficial to examine strategies for changing students’
beliefs regarding the helpfulness of treatment. The Health Belief Model (e.g. Janz et al.,
2002) emphasizes the importance of these beliefs to treatment seeking, which is supported
by recent research suggesting that students with more severe depression are not more

likely to obtain treatment. In a study of college students’ mental health practices, students
with moderate depressive symptoms and impairment were more likely to obtain services
than those without depressive symptoms, while those with even more severe depressive
symptoms and impairment were not (Cadigan et al., 2019).

Promising, albeit preliminary, findings suggest that interventions aimed at linking at-risk
students to professional care may be helpful to the students who engage with them. In
addition to our findings that engagement with eBridge was associated with linkage to mental
health services, Ray et al. (2019) reported promising findings for the “Student Resilience
Project,” an online wellness intervention for college students. Conceptualized as a trauma
resistance education strategy, this intervention incorporated videos about key developmental
issues (e.g., relationship breakups), psychoeducational talks, online skills training, and links
to campus resources. In their quasi-experimental study of 382 undergraduate students, in
which treatment and control groups were compared using post-tests only, students in the
intervention group reported greater self-efficacy to address their “struggles and challenges,”
a higher likelihood of engaging in self-help activities, and a greater intention to use mental
health resources.

This study had substantial strengths, including its randomized design, prospective 6-month
follow-up, and large sample size drawn from four universities. In addition, our relatively
large sample size enabled us to control for potential baseline group differences in readiness
to seek treatment and clinical characteristics, such as depression. Despite these strengths, our
sample was not nationally representative, and we could only reach the approximately 25% of
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invited students who enrolled in the study and completed the suicide risk screen. Although
this is higher than the participation rates found previously for online interventions for mental
health concerns among college students (e.g. Moffitt et al., 2014), it indicates the importance
of multiple strategies for reaching students at risk. Regarding study design, it is possible

that our Control condition, which included screening with PF and the presentation of MH
resource information on all screening and PF website pages, was beneficial to students and
obscured differences between intervention groups. Nevertheless, we believe it is important
to offer PF to all students who participate in screening as they are at elevated risk for
suicidal behavior, PF is already known to be somewhat helpful, and the critical scientific
questions at this time pertain to how we can build upon this effectiveness. Further research
is recommended, however, that provides PF automatically to students in both conditions,
rather than requiring those in the eBridge condition to actively choose to view this PF.

In keeping with the theoretical basis of éBridge and its emphasis on personal choice, we
made viewing PF an option for students in the eBridge condition; however, this necessitated
an additional step to view the feedback, which may have created an artificial hurdle and
negatively impacted engagement and intervention effects.

In summary, although the majority of students in the eBridge condition viewed their PF,
many fewer engaged in the optional online counseling. This was despite the nonthreatening
MI-adherent approach of the eBridge online counselors, including their use of up to two
“reach outs” to students who did not initiate online counseling. These findings suggest the
importance of further research to identify strategies to facilitate the engagement of students
in online interventions and in MH services. Although it cannot be interpreted as an eBridge
effect per se, eBridge was associated with greater linkage to MH services, relative to the
control condition, for students in the eBridge condition who engaged in online counseling.
In line with a public health approach, this suggests that eBridge is a promising strategy for
reaching some students at risk, perhaps as part of multi-pronged campus plans to address
suicide risk, and that a number of different strategies are likely needed to reach a larger
proportion of college students at elevated risk for suicide.
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Public Health Significance

Suicide is the second leading cause of death among college students. Moreover,

recent national surveys indicate that more than 10% of college students have seriously
considered attempting suicide within the past year. In keeping with recommendations in
the National Strategy for Suicide Prevention (Office of the Surgeon General & National
Action Alliance for Suicide Prevention, 2012), this project examined the efficacy of
eBridge, an online intervention that identifies students at elevated suicide risk and
facilitates their linkage to mental health services, in a multi-university randomized
controlled trial.
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42,148 (23.6%) consented to participate
40,334 (95.7%) completed screen

34,544 (85.6%) Negative Screen |«
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e for Randomization

255 (7.0%) Incomplete survey | <

3,363 (93.0%) Randomized

A4

1,673 (49.7%)
Allocated to
eBridge

!

[ Allocation ]

1310 (78.3%) initiated
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6-month assessment

[ Analysis ]

A

75 (2.8%) not included in
regressions due to insufficient
data at follow-up
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Sample Demographic Characteristics with Between-Group Comparisons

Table 1

Overall Control eBridge  Test statistic
n=3363 n=1690 n=1673 2 (df)or t(df)
Study Site x? (3) = 1.67
Site A 11.2% 10.7% 11.7%
Site B 26.9% 26.4% 27.4%
Site C 37.5% 38.1% 36.9%
Site D 24.4% 24.8% 24.0%
Age Group x?(3)=6.01
18 Years 39.7% 40.4% 39.0%
19-22 Years 36.6% 34.8% 38.4%
23-30 Years 20.1% 20.8% 19.4%
31+ Years 3.5% 4.0% 3.1%
Gender x?(2)=0.70
Male 35.0% 35.3% 34.7%
Female 62.2% 62.1% 62.3%
Transgender/Genderqueer 2.8% 2.6% 3.1%
Race
White 73.2% 74.4% 720%  x2(1)=2.62
Black 7.0% 6.6% 7.4% x? (1) =0.92
Asian 199%  188%  21.0%  x2(1)=247
American Indian 2.1% 1.7% 25%  x2(1)=223
Pacific Islander 1.0% 0.8% 11%  x%2(1)=0.82
Other Race 8.6% 8.2% 89%  x2(1)=0.50
Ethnicity
Hispanic or Latinx 12.4% 12.8% 12.0%  x2(1)=0.53

Note. Participants could select more than one race.
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