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A B S T R A C T

Rationale: Novel approaches to suicide prevention are needed to address increasing rates of suicide deaths.
Research suggests that interventions led by certified Peer Specialists may improve suicide protective factors such
as hope and connectedness; however, the effectiveness of a Peer Specialist intervention for reducing suicidal
thoughts or behaviors has not previously been tested empirically.
Design: We describe the methodology of a randomized controlled hybrid effectiveness-implementation trial of a
peer specialist intervention known as PREVAIL (Peers for Valued Living). The primary effectiveness aim is to
determine whether the 3-month peer mentorship intervention compared to a minimally enhanced usual care
condition reduces suicide attempts and suicidal ideation among adults at high risk for suicide who have been
psychiatrically hospitalized. Secondary effectiveness outcomes include medically serious suicide attempts ac-
cording to chart review and self-reported self-efficacy to avoid suicide. We also describe suicide risk manage-
ment, supervision, and fidelity monitoring in the context of Peer Specialist providers and our methods for as-
sessing implementation barriers and facilitators.
Conclusion: The PREVAIL trial will demonstrate novel methods for incorporating peer providers into a suicide
prevention effectiveness trial with high-risk study participants. PREVAIL's hybrid effectiveness-implementation
design aims to maximize the likelihood of rapid implementation in the community if shown to be effective.

1. Introduction

Peer specialists are individuals with a lived experience of mental
health challenges who are trained and employed to provide support to
others who are in earlier stages of the recovery process [41]. Research
suggests peer specialists can potentially contribute to improved out-
comes for peer support recipients by fostering hope and connectedness
and reducing depression [7,16,17,56,73]. As such, clinical approaches
to suicide prevention could potentially include innovative roles for peer
specialists.

Though research on peer-delivered suicide prevention interventions
is limited [23,34,51,63,64], the reality of community practice is that

peer specialists already serve populations that are at risk for suicide
[16,67], suggesting a need for further research as well as guidance on
best practices for implementing new interventions. With US suicide
rates at their highest point in decades [10], developing and testing peer-
led suicide prevention interventions is consistent with the National
Strategy for Suicide Prevention, which states peers “can help promote
hope and motivation for recovery; provide support for addressing spe-
cific stressors, such as the loss of a job; and help foster a sense of
meaning, purpose, and hope.” [71].

In this paper, we present the protocol of a randomized controlled
hybrid effectiveness-implementation trial designed to determine whe-
ther a peer mentorship intervention known as PREVAIL (Peers for
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Valued Living) reduces suicide attempts and suicidal ideation among
individuals at high risk for suicide who have been psychiatrically hos-
pitalized. Secondary aims seek to identify moderators of outcomes at
the patient level and also, to identify potential barriers and facilitators
to implementing and delivering PREVAIL to help to more quickly
translate findings into practice [20]. We describe the intervention's
theoretical basis, risk management approach, supervisory structure,
and formative evaluation to assess implementation factors.

2. Materials and methods

2.1. Overview of study design

PREVAIL is a Type 1 hybrid effectiveness-implementation trial de-
signed to maximize the likelihood of rapid implementation in the
community if shown to be effective. We selected this design in the
context of research showing that decades may pass before effective new
interventions are implemented widely [20,38], in part due to failure to
maximize real-world clinical utility in the research design [49]. Hybrid
effectiveness-implementation trial designs address this problem of long
delays between research and implementation by studying the barriers
and strategies for future implementation concurrently with determining
effectiveness [20,38]. Thus, our primary aim is to test effectiveness of
PREVAIL within a randomized clinical trial and a secondary aim is
focused on formative evaluation to identify potential barriers and fa-
cilitators to future implementation in clinical settings outside those
participating in the current trial. Work by Chinman and colleagues [14]
discusses the dearth of implementation research focusing on barriers
and facilitators of peer specialist services, noting that previous outcome
studies included in their reviews have not measured the fidelity of these
services [13]. Our trial design remedies these gaps in the literature by
including qualitative interviews to identify implementation barriers
and facilitators, and by using a measure developed during the pilot
phase to rate audio recordings of peer mentorship sessions for fidelity.

The addition of a formative evaluation can provide valuable insights
about the role of context in implementation. For example, prior studies
of peer support implementation identified confusion about the peer
specialist's role within a clinical team as a barrier [12,27]. Formative
evaluation conducted as part of this study will assess whether the
PREVAIL training and protocols address this barrier, and whether other
factors rise in prominence when accounting for the health system per-
spective (e.g., effect on readmissions) and the context of suicide pre-
vention (e.g., acceptability of safety protocols) [24]. Even if PREVAIL
proves not to be effective, assessing consumer, peer specialist, and
provider stakeholder experiences may provide explanations for the null
findings, guide future research on improved interventions, and inform
ongoing initiatives to increase effectiveness of peer specialist involve-
ment in suicide prevention.

The effectiveness component of the study is a single-blind rando-
mized controlled trial of the PREVAIL peer mentorship for suicide
prevention intervention compared to enhanced usual care among 490
participants at high-risk for suicide recruited from two inpatient psy-
chiatric units. We will use the Consolidated Framework for
Implementation Research (CFIR) [24] to structure interviews of ap-
proximately 40 stakeholders to elicit perspectives about actual and
potential barriers and facilitators to implementation of PREVAIL.

2.2. Aims

The three primary aims in the PREVAIL trial are to (1) determine
the effectiveness of the PREVAIL peer mentorship intervention for re-
ducing suicide attempts and suicidal ideation among recently hospita-
lized adult psychiatric patients at high risk for suicide; (2) examine the
mechanisms of peer mentorship by measuring the effects of PREVAIL on
potential mediators, including hope and belongingness; and (3) identify
barriers and facilitators in PREVAIL's implementation.

2.3. Sponsors

PREVAIL (R01MH115111-01) is supported by the National Institute
of Mental Health (NIMH). The study protocol was approved by the
Institutional Review Boards of the University of Michigan Health
System and the Henry Ford Health System. The study convened a Data
Safety and Monitoring Board (DSMB) composed of three members not
otherwise involved with the project, which meets bi-annually to review
data on adverse events, recruitment, and adherence to the protocol.
PREVAIL is registered with clinicaltrials.gov (NCT03373916).

2.4. Eligibility, recruitment, and enrollment

2.4.1. Participants in the PREVAIL intervention
The goal of study inclusion and exclusion criteria is to identify a

broadly representative sample of adult inpatient psychiatric patients at
high risk for suicide based on a suicide attempt or suicidal ideation
prior to admission. Including only those with a suicide attempt would
limit the generalizability of the intervention. Recruitment from in-
patient units facilitates the initial in-person peer support contact in a
safe setting and ensures some intervention has taken place prior to
when patients are at maximal risk immediately following discharge
[70].

Patients are eligible for the study if they: (1) are age 18 years or
older, (2) are currently admitted to an inpatient psychiatric unit and
have medical record documentation of suicidal ideation or suicide at-
tempt at the time of admission, (3) have a Beck Suicide Scale score of 5
or higher with respect to the 1-week period prior to admission, (4) are
fluent in English, and (5) are able to be reached reliably by telephone.
The age and language criteria are necessary because peer mentors will
be English-speaking adults. Patients are excluded if they are: (1) sub-
stantially cognitively impaired (according to the Mini-Cog [5,52]); (2)
unable to provide informed consent for any reason (including in-
competency); (3) identified by the attending psychiatrist as in-
appropriate for peer mentorship due to cognitive disorder, unstable
psychosis, or severe personality disorder; (4) already receiving or in-
tending to receive peer support services for suicide prevention (e.g.,
suicide attempt survivor support group) or services from a certified peer
support specialist; (5) residing more than 50 miles from any peer
mentor; (6) planning to be discharged to another inpatient or re-
sidential facility; or (7) receiving electroconvulsive therapy (which
prolongs the hospital stay and complicates informed consent and peer
interactions due to risks of memory impairment).

The study team will recruit participants from the psychiatric in-
patient units of two Midwestern hospitals. One site admits approxi-
mately 800 patients per year, and the other site admits approximately
1200 patients per year. All patients admitted to each inpatient psy-
chiatry unit will be screened for study enrollment via review of their
electronic medical records and consultation with the attending psy-
chiatrist. The research assistant will then approach those who meet
initial inclusion criteria in order to describe the study, obtain informed
consent, and complete the screening items not available from the
medical record.

Informed consent will be obtained from all participants, and base-
line measures will be completed at the time of enrollment, prior to
study arm assignment. Randomization will occur using a minimization
algorithm implemented by the U-M Consulting for Statistics, Computing
& Analytics Research (CSCAR) center [1] that incorporates gender and
recent suicide attempts, and will be stratified by study site. These three
variables are known to be associated with our outcomes, and thus
minimization randomization is used to minimize serious treatment
imbalance in these factors. The three control variables are each used in
minimization, and simulation studies have shown that adjusted ana-
lyses preserved type 1 error and increased power [77].

A. Lapidos, et al. Contemporary Clinical Trials 87 (2019) 105850

2



2.4.2. Participants in the formative evaluation
We will purposively sample approximately 40 patient care stake-

holders, some of whom are involved in the PREVAIL implementation,
and some of whom work in other settings likely to consider im-
plementing PREVAIL if it proves effective [55]. Specifically, we will
invite clinical leaders from the two inpatient units at which PREVAIL
participants are recruited and from two inpatient units not affiliated
with the current study; PREVAIL peer mentors; PREVAIL participants;
and employed peer specialists without PREVAIL training. We will also
sample leaders from county community mental health (CMH) services,
as they are one of the largest employers of peer specialists in the region
[46].

2.5. Intervention

2.5.1. Theoretical basis of intervention
Our theoretical model for peer mentorship to prevent suicide at-

tempts is based on the interpersonal theory of suicide (ITS) [40,74] and
the postulated effects of peer support (Fig. 1). The ITS describes em-
pirically-supported suicide risk factors in four categories: hopelessness,
thwarted belongingness, burdensomeness, and acquired capability for
suicide. The theory proposes that thoughts of killing oneself occur when
thwarted belongingness, burdensomeness, and hopelessness co-occur,
and that an acquired capability for suicide is important for the transi-
tion from ideation to making a suicide attempt. The ITS domains ex-
plain a greater portion of the variance of suicidal ideation and attempts
than models using demographic characteristics and diagnoses [40].
While studies have not consistently replicated the theorized interac-
tions between domains, the independent effects of the ITS domains
have been found to be associated with suicide outcomes, thereby sup-
porting the use of these constructs as intervention targets [15].

The selected theoretical model has significant implications for the
intervention's design. While the effects of hopelessness and poor be-
longingness on suicide risk are well established according to several
reviews encompassing dozens of trials [50,66,68,74], whether peer
mentorship improves an individual's sense of belongingness or hope-
lessness has not been shown definitively, as most peer support trials
have not included measures of these constructs [37]. In our review of
40 trials of peer support cited in 3 recent meta-analyses, 17 studies
included measures of belongingness with 6 showing positive effects,
and 4 studies included measures of hope or hopelessness with 3
showing positive effects [7,33,56]. In light of this evidence, the PRE-
VAIL intervention explicitly includes content addressing protective
factors such as belongingness, connectedness, and hope.

2.5.2. Intervention description
During the pilot phase, the study team convened an expert panel to

develop the intervention [57]. The intervention is informed by common
elements found in many peer specialist interventions, especially sharing
recovery stories and reflective listening, and tailors these elements to

working with individuals at high risk for suicide. The investigators then
developed a series of semi-structured conversation guides for peer
specialists that focused on hope, belongingness, and safety that were
adapted from evidence-based practices. For example, establishing
physical reminders of hope and safety plans are similar to elements of
Wellness Recovery Action Planning (WRAP) [16] and cognitive beha-
vioral therapy for suicide prevention (CBT-SP) [67]. Conversations re-
garding mindfulness exercises were adapted from dialectical behavioral
therapy (DBT) [48], hopeful goal-setting conversations were informed
by Hope Therapy [11,30], and a discussion of values as a link to goals
was adapted from Acceptance and Commitment Therapy (ACT) [36].
The conversation guides are situated within semi-structured conversa-
tion templates called ILSM Guides: “Invite, Learn, Share, Motivate.” The
ILSM conversation guides are intended to assist the peer specialists in
facilitating a discussion that balances disclosure and sharing with lis-
tening, and are situated within a Motivational Interviewing (MI) fra-
mework [53], incorporating the conversation guides described above
and emphasizing reflective listening and “change talk” in forming and
motivating recovery goals in partnership with peer support recipients.

Peer specialists are trained to use these conversation guides during a
3-day training program that involves extensive group discussion and
role-play using the ILSM Guides. The training also includes guidance on
sharing personal experiences related to suicide, emphasizing that peer
specialists should describe their recovery from suicidal actions or
thoughts, but not include graphic descriptions of self-harm or methods.
Training introduces basic MI skills with the intention to reinforce those
skills during ongoing supervision. It also covers the study's risk man-
agement algorithm, which is described later in this paper.

2.5.3. Intervention delivery
Participants randomized to PREVAIL are given a short written de-

scription of each available peer mentor. Each peer mentor writes his or
her own description, which includes demographic information, philo-
sophy of peer support, and some discussion of prior mental health
challenges. These descriptions are designed to improve fit between
participant and peer mentor and provide the participant with agency in
establishing the relationship, as one would have with natural supports.
The study team provides minimal input on the initial peer mentor de-
scriptions, mainly editing for length. If a peer is chosen substantially
less often than others based on their description, the description will be
subject to further review and suggested edits by the research staff.

The selected peer mentor then meets with the participant while he
or she is still in the hospital. To establish “peerness,” the peer specialists
refer to their own suicide-related experiences during their first meeting
with the peer support recipient. The first meeting also includes dis-
cussing logistics and describing the limits of confidentiality, particu-
larly in the case of acute suicide risk.

Subsequent sessions are scheduled according to the participant's
preferences, with a suggested maximum frequency of twice a week for
the first two weeks, once a week for weeks 3 to 8, and every other week

Fig. 1. Interpersonal theory of suicide constructs in relationship to peer mentorship.
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for the last month. Allowable meeting locations include public places in
the community (e.g., coffee shop, park), the participant's home, or a
research clinic space. Meetings can also take place by phone, and brief
contacts between meetings can occur via text message or e-mail if
needed. To protect participants for whom an abrupt end to the peer
relationship may be harmful, peer mentors may offer participants the
option of 3 additional sessions over 4 weeks following the end of the 3-
month intervention. Session duration is on average 1 h with at least
15 min discussing hope or belongingness consistent with the ILSM
conversation guides.

Session content is flexible and allows for the peer mentor to provide
general supportive listening, validation, and sharing. In delivering the
intervention, the peer specialists may use whichever ILSM Guide feels
most relevant to the peer support recipient's current presenting con-
cerns and recovery. Group supervision meetings may help clarify which
conversation guide might be most helpful. Session structure and content
are intentionally flexible to allow for genuineness in the peer re-
lationship, thereby increasing acceptability and implicit belongingness.
One exception to this flexibility is that during the first session after
hospital discharge, peer mentors are instructed to review the partici-
pant's suicide safety plan that was created during their inpatient stay
and revise as necessary. The 6-week session is also a “check in” point for
the peer mentor to gauge preferences for more- or less-structured
conversations or sharing, and remind participants they are half-way
through the intervention so they anticipate termination at 3 months.

As part of the study's risk management protocol (see Fig. 2), peer
specialists ask about suicidal ideation (and recent suicide attempt be-
haviors, if ideation has been present) at each encounter. If the partici-
pant endorses suicidal ideation, the peer specialist asks whether the
suicidal ideation or intensity is any worse than when last reported to a
mental health clinician. If there has been any recent suicide attempt
behaviors or worsening of suicidal ideation, the peer specialist will
contact the PREVAIL on-call clinician – either a licensed clinical psy-
chologist or a psychiatrist – while the participant is still present. The
clinician then assesses the situation, possibly speaking with the parti-
cipant directly, and determines next steps. In these cases, the study
team may contact the participant's usual care clinician to relay what
they have learned and what actions they have taken. Using this pro-
tocol, the peer specialists are not placed in the position of having to
conduct more than a minimal risk screening, to make clinical judg-
ments, or to manage acute suicide risk on their own.

All peer mentoring sessions are audio recorded. The research team
analyzes these recordings for content and fidelity. The clinical super-
visors also review these recordings and may play them during group
supervision meetings for discussion and analysis.

2.5.4. Certified peer support specialists
State-certified peer specialists are hired and trained to deliver the

PREVAIL intervention. They are recruited through e-mail announce-
ments to all state-certified peer specialists and through peer-facilitated
social media (e.g. peer specialist Facebook page). Candidates are
screened for their ability to discuss a lived experience of recovery from
suicidal thoughts or a suicide attempt, preferably including inpatient
treatment, and for having had at least one year of work experience as a
professional peer.

2.5.5. Group supervision
Peer mentors attend a weekly group supervision meeting led by a

clinical psychologist to review each active participant. The meeting
allows clinicians to provide guidance regarding challenges the peer
mentors may encounter that are beyond their training or experience,
and also allows the peer mentors to provide one another with con-
sultation and support. Peer mentors have the opportunity to review
their audio recordings during supervision which provides an opportu-
nity for self-reflection and additional feedback from the group. Group
supervision also reinforces fidelity to the intervention by reviewing
training materials, planning future sessions, and providing feedback on
the use of ILSM conversations and general support skills.

2.5.6. Enhanced usual care
The investigators chose an enhanced usual care (EUC) control

condition to address ethical concerns that high-risk study participants
should receive some enhancement in care, to address concerns that
comparing peer mentorship to usual care lacks equipoise, to increase
expectancy and credibility among control participants, and to increase
external validity by demonstrating the intervention is superior to an-
other credible health system approach to suicide prevention [31]. The
EUC condition consists of a caring message from the study team via e-
mail or text message 24–72 h after discharge. An example message is,
“We hope things are going well for you since you left the hospital. If you
wish to reply, we'd be glad to hear from you.” A list of local mental
health resources is available if participants reply, and during the 3- and

Fig. 2. Suicide risk screening and management protocol.

A. Lapidos, et al. Contemporary Clinical Trials 87 (2019) 105850

4



6-month follow-up assessments.
The EUC condition is modeled on prior studies of caring letters and

brief contacts by health professionals after suicidal crisis and national
recommendations to provide post-crisis follow-up [9,43,47,54,72]. A
research assistant trained in suicide risk protocols will address re-
sponses; after-hours responses will be automatically sent crisis re-
sources. Participants randomized to the peer mentorship arm also re-
ceive EUC.

2.6. Study assessments

2.6.1. PREVAIL assessments
The primary outcomes to assess the effectiveness of the PREVAIL

peer mentorship intervention are suicide attempts and suicidal idea-
tion. Three- and 6-month outcome assessments occur through in-person
meetings with research staff blinded to study arm assignment. In cases
where in-person attendance is not feasible, research staff can complete
the assessment over the phone or internet, though in these cases they
first confirm the participant's location and availability of an emergency
contact person in the event of acute suicide risk. If a participant does
not complete an assessment within 45 days, that assessment will be
documented as incomplete.

2.6.1.1. Primary outcomes

1) We use the Columbia Suicide Severity Rating Scale (CSSR-S) ad-
ministered at 3 and 6 months to detect any suicide attempts over the
6-month period. The definition of suicide attempt for the primary
outcome will consist of any actual suicide attempt, aborted suicide
attempt, or interrupted suicide attempt according to the CSSR-S. The
CSSR-S will be administered by a trained research assistant, and all
ambiguous classifications will be reviewed by the study team and
resolved by consensus to maximize inter-rater reliability.

2) We use the Beck Scale for Suicide Ideation (BSI) [3] administered at
baseline, 3 months, and 6 months to detect change in suicidal
ideation over 6 months. The BSI is a scale consisting of 5 screening
items and 21 test items. It assesses thoughts, plans, and intent to
commit suicide. Each of the items are rated on a three-point scale (0
to 2). Total scores range from 0 to 48. While there are no established
cut-off scores to create a severity classification, higher scores sug-
gest greater suicide risk. For the primary outcome we assess current
ideation (i.e., past week), but we also assess worst ideation since the
last assessment (i.e., prior 3 months) as a secondary outcome.

2.6.1.2. Secondary outcomes

1) We use the patient medical record from baseline to 6 months to
detect medically serious suicide attempts, defined as any actual
suicide attempt that results in medical hospitalization or more than
23 hours stay in an emergency department.

2) We use the Self Efficacy to Avoid Suicidal Action Scale (SEASA) [3]
administered at baseline, 3 months, and 6 months to detect self-
efficacy to avoid suicide. Prior studies have found that lower scores
on the SEASA are associated with a higher incidence and greater
severity of suicide attempts [22].

2.6.1.3. Other pre-specified measures. Exploratory analysis will also
measure the effects of PREVAIL on the following outcomes measured
at baseline, 3months, and 6 months, and the potential role of changes in
these factors as mediators:

1) Hopelessness, as measured by the Beck Hopelessness Scale (BHS), a
20-item measure of negativity and pessimism about the future.
Scores range from 0 to 20, indicating the severity of self-reported
hopelessness: minimal (0–3), mild (4–8), moderate (9–14), and
severe (15–20) [2].

2) Quality of life, as measured by the Quality of Life Enjoyment and
Satisfaction Questionnaire Short Form (Q-LES-Q-SF), a 14-item
measure of satisfaction with a variety of life domains such as
physical health, work, and social relationships. The scoring of the
Q-LES-Q-SF involves summing the first 14 items to create a total
score. The total score ranges from 14 to 70. Higher scores suggest
higher levels of enjoyment and satisfaction with life [28].

3) Functional status, as measured by the Short Form 12 (SF-12),
which covers domains including: (1) physical functioning; (2) role-
physical; (3) bodily pain; (4) general health; (5) vitality; (6) social
functioning; (7) role emotional; and (8) mental health. Summing
factor-weighted scores across the subscales creates a summary
score; the factor weights are derived from a US-based general po-
pulation sample. Physical and Mental Health Composite Scores
(PCS & MCS) are calculated using the twelve item scores and range
from 0 to 100 in which a zero indicates the lowest level of health
and a 100 indicates the highest level of health [39].

4) Perceived social support, as measured by the Multidimensional
Scale of Perceived Social Support (MDPSS), which contains 12-item
Likert scale items with three subscales to address different sources
of support: family, friends, and significant other [78].

5) Depression, as measured by the Patient Health Questionnaire
(PHQ-9), a measure of the severity of depression [44,45].

6) Hope, as measured by the State Hope Scale, a 6-item measure that
contains two sub-scales reflecting respondents’ personal capacity
for change (agency) and knowledge regarding how to achieve
change (pathways) [65].

7) Burdensomeness, as measured by the burdensomeness subscale of
the Interpersonal Needs Questionnaire (INQ), a measure of the
interpersonal theory of suicide construct of burdensomeness.

8) Perceived emotional support, as measured by the 8-item emotional
support scale of the NIH Toolbox Adult Social Relationship Scales
(ASRS) [21].

9) Perceived instrumental support, as measured by the 8-item in-
strumental support scale of the NIH Toolbox Adult Social
Relationship Scales (ASRS) [21].

10) Perceived friendship, as measured by the 8-item friendship scale of
the NIH Toolbox Adult Social Relationship Scales (ASRS) [21].

11) Loneliness, as measured by the 5-item loneliness scale of the NIH
Toolbox Adult Social Relationship Scales (ASRS) [21].

12) Perceived rejection, as measured by the 8-item perceived rejection
scale of the NIH Toolbox Adult Social Relationship Scales (ASRS)
[21].

13) Self-reported utilization of health care services, as measured by the
adapted Health Services Inventory [4].

14) Medication adherence, as measured by the Single-Item Self Rating
(SISR) Scale for Medication Adherence [29].

15) Change in perceived meaning in life, as measured by the Meaning
in Life Questionnaire (MLQ), a 10-item measure of the presence of
and search for meaning in life [69].

16) Expectancy and credibility will be measured by the Credibility and
Expectancy Questionnaire to assess for differences between the two
study arms and the extent to which expectancy and credibility
mediate the intervention and EUC effects [26]. This measure is only
administered at baseline.

2.6.2. Fidelity assessments
Fidelity to the PREVAIL intervention is monitored through formal

fidelity ratings of a random sample of 20% of each peer mentor's audio-
recorded sessions using the fidelity rating scale developed during the
pilot study and further revised to improve inter-rater reliability. The
measure, based initially on the Yale Adherence and Competence Scale
[8], uses a 3-point scale (1: “inadequate”, 2: “adequate”, 3: “skilled”) to
rate the skill with which peer mentors (a) deliver ILSM conversations,
(b) demonstrate general peer specialist skills such as listening, empathy,
motivational enhancement, and self-disclosure, (c) ask about suicidal
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ideation, and (d) avoid irrelevant topics. The measure also assesses
whether or not the peer mentor provided medical advice, contradicted
providers, or suggested a diagnosis or treatment, each of which are
considered outside their scope. Incidents of inadequate fidelity are
addressed in individual supervision with the peer mentor.

2.6.3. Formative evaluation data collection
We will conduct qualitative semi-structured interviews with up to

40 patient stakeholders (see Section 2.4.2) to identify potential barriers
and facilitators to implementation of PREVAIL. Interviews will explore
health system, peer mentor, and patient perspectives relevant to actual
and future implementation. We will interview patients within a month
of discharge from the intervention, and all others after the intervention
to avoid co-intervention effects. We will develop semi-structured in-
terview guides based on the CFIR (see www.cfirguide.org) [24], which
will include open-ended exploration of implementation experiences,
prospects for future implementation along with potential barriers, and
exploration of potential implementation strategies. Interviews will ex-
plore access to training, costs, safety, and supervision concerns as well.
Experienced interviewers will conduct and audio record the interviews.

Our formative evaluation will help explain outcomes, whether po-
sitive or negative, especially if we find differences (subjective or ob-
jective) between study sites. Insights gained through this component of
our evaluation will help to inform recommendations on strategies to use
in future larger-scale implementations and/or adaptations of PREVAIL.

2.7. Data management

Preliminary eligibility data will be collected from participant's
electronic medical records and entered into a Microsoft Access data-
base. Clinical data will be entered from the electronic medical record.
This data will be linked by a coded identifier to direct identifiers (name,
phone number, address, and medical record number) but stored sepa-
rately. Outcome assessment data will be collected at baseline, 3 months,
and 6 months using Qualtrics (Provo, UT) [58], a platform for creating
and distributing online surveys, running on tablet computers. Data will
reside in a secure local Qualtrics database until it is extracted to another
secure platform for analysis. Qualitative recordings will be transferred
from recording devices to a secure server space where they will be
stored until the audio files have been transcribed and analyzed. Data
will be erased from recording devices upon transfer to the server.
Transcripts of the recordings will also be stored on a secure server
space.

2.8. Data analysis plan

2.8.1. General approach
We will examine between-group differences at baseline, particularly

in variables that are potentially associated with suicide attempts or
ideation, including age, severity of suicidal ideation prior to admission,
burdensomeness, hope, hopelessness, and belongingness. Balance is
expected for sex and recent suicide attempt due to randomization by
minimization.

We will examine the distribution of all study variables for extreme
values, missing data, variances, possible coding errors, skewness and
whether or how to categorize skewed data. We will describe means and
standard deviations for the continuous measures and frequencies of
dichotomous outcomes by study group for each assessment time for the
entire sample and for each of the study sites, separately.

2.8.2. Primary outcomes
Primary analyses will determine the effectiveness of PREVAIL in

decreasing the risk of suicide attempts and in decreasing suicidal
ideation at 6 months post-randomization. The primary analytic cohort
will be “intent to treat,” such that all randomized participants will be
included according to their original study arm assignment, regardless of

whether they subsequently drop out of participation. Secondary ana-
lyses will be conducted using a “per protocol” cohort where only par-
ticipants who complete 6 or more encounters with a peer specialist will
be compared to those assigned to the EUC arm.

To test for intervention effects at 6 months on the primary out-
comes, a logistic regression model will be used for the dichotomous
outcome of suicide attempt (as assessed by CSSR-S) and a multiple re-
gression model will be used for suicidal ideation (as assessed by BSI).
Each model will include the study arm as the primary predictor and will
also include study site, gender, and prior suicide attempt, which were
the balancing variables used in randomization. Outcomes at 6 months
post-randomization will be our primary analysis in order to assess
whether the intervention has lasting effects, but we will also assess
immediate effects at 3 months.

We will also assess the intervention effects over time using long-
itudinal data for both suicidal ideation and suicide attempt. For suicidal
ideation, we will use a linear mixed-effects model with ideation as-
sessed at baseline, 3 months, and 6 months as the dependent variable.
The model will allow the full use of all observed data despite missing
outcomes at one or two assessment times and will give unbiased esti-
mates as long as the missingness does not depend on the unobserved
missing data (missing at random). For suicide attempt, we will use a
generalized linear mixed-effects model with logit link for any suicide
attempt in the prior 3 months as a binary response variable assessed at
3 and 6 months. These models will include participant as random in-
tercepts to take into account the correlation of data within person over
time. The models will allow estimation of the time-averaged effect of
the intervention if the response to the intervention is immediate and
lasting, or estimate the differential effect of the intervention over time if
a significant interaction between time and intervention is found, such
as different trends between the study groups. Whether we compare the
time-averaged effects or the rates of changes between two groups, we
will be guided by careful graphical exploration of the longitudinal data
over time between the two groups.

2.8.3. Other quantitative outcomes and mediation analyses
The effects of the intervention on the secondary outcomes of self-

efficacy to avoid suicide and medically serious suicide attempts will be
conducted analogously to the primary outcomes. Effect of the inter-
vention on the hypothesized mediators of hope (Hope Scale and Beck
Hopelessness Scale) and belongingness (NIH Toolbox measures) will be
assessed using multiple regression models based on a similar model as
described under the primary outcomes. Our chief interest will be
comparisons between treatment arms at 3 months (primary analysis)
and 6 months (secondary analysis). We will use similar exploratory
analyses to assess intervention effects at 3 and 6 months on functioning,
quality of life, depression, patient activation, healthcare utilization, and
medication adherence.

We will examine whether any improvements in the primary out-
comes of suicide attempts or suicidal ideation are mediated through
improvements in hope and belongingness in primary exploratory ana-
lyses. The role of functioning, quality of life, depression, healthcare
utilization and medication adherence as mediators will be assessed in
secondary exploratory analyses. To test whether a variable might be a
mediator, we will first test the associations between the intervention
arm and the mediator (described in above bivariate analyses), and then
the mediator and the outcome of interest using bivariate analyses (e.g.,
hope at 3 months and suicidal ideation at 6 month). A variable will be
considered a potential mediator if the variable at the 3-month assess-
ment is associated with the intervention arm and with the outcome at 6
months. We will obtain a bias-corrected bootstrap confidence interval
as an estimate of the confidence interval for the mediated effect.

Potential mediators (at 3 months) will then be included as covari-
ates in multivariate regression models predicting the primary outcomes
at 6 months (Fig. 3). If, as hypothesized, the intervention's effects on the
primary outcomes are mediated through hope and belongingness (or
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other exploratory mediators), the variance in the 6-month outcomes
explained by the intervention group will be less once the mediator
variables are included in the models. Changes from baseline to 3
months will also be examined as potential mediators.

The intervention effects on any and number of readmissions to a
psychiatric inpatient unit, emergency department visits, and outpatient
mental health treatment visits (e.g., medication prescriber or psy-
chotherapist) will be analyzed using generalized linear models with
appropriate link function.

2.8.4. Formative evaluation data analyses
Audio-recording of interviews will be transcribed verbatim, then de-

identified. We will analyze the data using a qualitative content analysis
approach, with both deductive and inductive coding [59]. We will
create a draft codebook based on the CFIR, adapted to PREVAIL. To
refine the codebook, two study staff members will independently read
each of the interview transcripts, and in an iterative process, meet to
develop and refine the coding scheme and code definitions collabora-
tively, more precisely specifying code definitions, adding new sub-
themes and themes identified inductively from the transcripts, and in-
cluding exemplar quotations from the data. Larger study team meetings
will be convened periodically to review the coding as it develops and
help achieve consensus on codes and their definitions. Interviews will
then be coded by two members of the research team, with disagree-
ments resolved through consensus. A qualitative analysis software
package will be used to support coding and analyses. The study team
will consider and interpret implementation findings based on site-spe-
cific memos that summarize data in each code and include analytic
insights and decision rationale, which facilitates and enriches data in-
terpretation [61]. Final study findings will focus on identifying the most
important barriers to implementation and the most promising im-
plementation strategies for overcoming those barriers.

2.9. Statistical power

Based on our pilot study findings and those of other randomized
controlled trials of psychosocial interventions that included suicide
attempts as a primary outcome [6,35,60], we powered the study with
the assumption that frequency of suicide attempts at 6 months will be
22% in the intervention arm vs. 36% in the control arm. We propose to
enroll 490 patients in total, and assuming a 25% dropout rate, 368 (184
per group) are expected to provide primary outcome data. The pro-
posed sample size is expected to provide 84% power to detect the de-
sired difference between the two groups based on a two-sided 0.05 level
test. For the primary outcome of suicidal ideation according to the Beck
Scale for Suicidal Ideation at 6 months and measures of hope and be-
longingness at 3 months, our sample of 368 will provide 90% power to
detect a standardized effect size (Cohen's d) of .34. For the mediator
analysis, the proposed sample size is expected to provide 80% power to
detect a significant mediator assuming that the intervention explains
about 2% of the variance of the mediator (corresponding to “small”
effect based on Cohen's criteria), and about 7% of the variance of sui-
cide ideation is explained by the mediator adjusting for the intervention
effect, or vice versa based on joint significance testing for the mediation
effect [32].

3. Discussion

High unmet needs and low treatment rates persist among adults
with mental illnesses [18,76], and new approaches to suicide preven-
tion are needed to address increasing suicide deaths [71]. Workforce
innovations outside the traditional paradigm – that is, a paradigm in
which a highly trained clinician provides care from within their office –
are likely essential to alleviating the burden of mental illness on a po-
pulation level [42]. Peer specialists are a growing, professionalized, and
integrated workforce that can comprise one facet of a new mental
health paradigm; one that can reach diverse populations in their own
communities, fostering hope and belongingness through sharing their
own recovery stories and providing instrumental support that is in-
formed by lived experience.

Peer mentorship is a novel approach to reducing suicide risk by
addressing poor belongingness and hopelessness, which are two suicide
risk factors that are supported by theory, evidence, and advocates. Our
study of peer mentorship will be the first effectiveness trial of a peer
specialist-delivered intervention designed to reduce suicide attempts
and suicidal ideation. It will also be one of the first studies to measure
the degree to which a peer specialist intervention was delivered with
fidelity [13]. Even as the peer specialist workforce rapidly grows, some
clinical staff and administrators have voiced concerns about perceived
issues such as peer worker fragility, potential for relapse, difficulties
with documentation, and confidentiality [25]. In showing whether peer
mentors can effectively deliver an intervention for high-risk adults, and
in exploring whether implementation reflects the clinician concerns
noted above, PREVAIL will contribute to an ongoing debate among
clinicians about effective roles for peer specialists.

This study design grapples with, but does not fully resolve, different
approaches to the role of peer support in healthcare contexts. Peer
specialist interventions exist along a spectrum from unstructured mu-
tual support to highly specified, directive practices [19,25]. In some
qualitative studies, peer specialists have been found to experience in-
tervention policies, practices, and assessment protocols as clashing with
peer support values such as mutuality and equality [62,75]. In the
PREVAIL intervention we attempt to balance competing elements of the
peer specialist role through semi-structured, evidence-informed “con-
versation guides,” while also providing flexibility for the peer mentor to
select and customize the guides to ensure a good fit. The peer mentors
are also encouraged to incorporate their individual approach to peer
support, informed by their lived experience, alongside the semi-struc-
tured conversation guides. This autonomy, which is central to many
conceptualizations of peer services, presents challenges for measuring
fidelity, which we resolve through a flexible assessment approach that
allows multiple paths to meet fidelity.

A safe and effective peer-based intervention to prevent suicide at-
tempts could achieve wide-scale implementation, as the peer specialist
workforce already supports high-risk individuals, and has enjoyed fi-
nancial sustainability since the Centers for Medicare and Medicaid
(CMS) published Medicaid reimbursement guidelines supporting their
work in 2007. The hybrid effectiveness-implementation design will help
speed translation of PREVAIL from clinical trial evidence to practice if it
is effective. Finally, the study will determine whether the peer mentor
intervention impacts the hypothesized intermediate outcomes of hope
and belongingness, and the role these potential mechanisms play in
subsequent suicide attempts and suicidal ideation.

Funding source

National Institute of Mental Health (R34MH103447 and
R01MH115111).

Conflict of Interest

The authors declare that they have no known competing financial

Fig. 3. Mediation model of intervention effectiveness.

A. Lapidos, et al. Contemporary Clinical Trials 87 (2019) 105850

7



interests or personal relationships that could have appeared to influ-
ence the work reported in this paper.

Acknowledgments

PREVAIL pilot peer support specialists Yarrow Halstead, Merton
Hershberger, Deborah Monroe, Gregory Monroe. Intervention design
expert panel: Pamela Werner, Kelly Coe, Julie DeRosa, Matt Chinman,
Laura Hirshbein, Marjan Holloway. Manual development and training:
Debra Levine, Dequincy Lezine, Eduardo Vega.

References

[1] D.G. Altman, J.M. Bland, Treatment allocation by minimisation, BMJ. 330 (7495)
(2005) 843, https://doi.org/10.1136/bmj.330.7495.843.

[2] A.T. Beck, R.A. Steer, Manual for the Beck hopelessness scale, Psychological
Corporation, San Antonio, TX, 1988.

[3] A.T. Beck, R.A. Steer, W.F. Ranieri, Scale for suicide ideation: psychometric prop-
erties of a self‐report version, J. Clin. Psychol. 44 (4) (1988) 499–505, https://doi.
org/10.1002/1097-4679(198807)44:4<499::AID-JCLP2270440404>3.0.CO;2-6.

[4] B.M. Booth, J. Kirchner, J. Fortney, R. Ross, K. Rost, Rural at-risk drinkers: corre-
lates and one-year use of alcoholism treatment services, J. Stud. Alcohol 61 (2)
(2000) 267–277, https://doi.org/10.15288/jsa.2000.61.267.

[5] S. Borson, J. Scanlan, M. Brush, P. Vitaliano, A. Dokmak, The mini‐cog: a cognitive
‘vital signs’measure for dementia screening in multi‐lingual elderly, Int. J. Geriatric
Psychiatry 15 (11) (2000) 1021–1027, https://doi.org/10.1002/1099-
1166(200011)15:11<1021::AID-GPS234>3.0.CO;2-6.

[6] G.K. Brown, T. Ten Have, G.R. Henriques, S.X. Xie, J.E. Hollander, A.T. Beck,
Cognitive therapy for the prevention of suicide attempts: a randomized controlled
trial, JAMA. 294 (5) (2005) 563–570, https://doi.org/10.1001/jama.294.5.563.

[7] A.E. Bryan, H. Arkowitz, Meta-analysis of the effects of peer-administered psy-
chosocial interventions on symptoms of depression, Am. J. Community Psychol. 55
(3-4) (2015) 455–471, https://doi.org/10.1007/s10464-015-9718-y.

[8] K.M. Carroll, C. Nich, R.L. Sifry, K.F. Nuro, T.L. Frankforter, S.A. Ball, et al., A
general system for evaluating therapist adherence and competence in psy-
chotherapy research in the addictions, Drug Alcohol Dependence 57 (3) (2000)
225–238, https://doi.org/10.1016/S0376-8716(99)00049-6.

[9] M. Cedereke, K. Monti, A. Öjehagen, Telephone contact with patients in the year
after a suicide attempt: does it affect treatment attendance and outcome? A ran-
domised controlled study, Eur. Psychiatry 17 (2) (2002) 82–91, https://doi.org/10.
1016/S0924-9338(02)00632-6.

[10] Centers for Disease Control and Prevention (CDC). (2017). Web-based Injury
Statistics Query and Reporting System (WISQARS). National Center for Injury
Prevention and Control, CDC (producer). Retrieved from: Available from: http://
www.cdc.gov/injury/wisqars/index.html.

[11] J.S. Cheavens, D.B. Feldman, A. Gum, S.T. Michael, C.R. Snyder, Hope therapy in a
community sample: a pilot investigation, Social Indicators Res. 77 (1) (2006)
61–78, https://doi.org/10.1007/s11205-005-5553-0.

[12] M. Chinman, A. Lucksted, R. Gresen, M. Davis, M. Losonczy, B. Sussner, L. Martone,
Early experiences of employing consumer-providers in the VA, Psychiatric Serv. 59
(11) (2008) 1315–1321, https://doi.org/10.1176/ps.2008.59.11.1315.

[13] M. Chinman, S. McCarthy, C. Mitchell-Miland, K. Daniels, A. Youk, M. Edelen, Early
stages of development of a peer specialist fidelity measure, Psychiatric Rehabil. J.
39 (3) (2016) 256, https://doi.org/10.1037/prj0000209.

[14] M. Chinman, D.K. McInnes, S. Eisen, M. Ellison, M. Farkas, M. Armstrong,
S.G. Resnick, Establishing a research agenda for understanding the role and impact
of mental health peer specialists, Psychiatric Serv. 68 (9) (2017) 955–957, https://
doi.org/10.1176/appi.ps.201700054.

[15] C. Chu, J.M. Buchman-Schmitt, I.H. Stanley, M.A. Hom, R.P. Tucker, C.R. Hagan,
et al. The interpersonal theory of suicide: a systematic review and meta-analysis of a
decade of cross-national research. Psychol. Bull. 143 (12) 1313. doi: 10.1037/
bul0000123.

[16] J.A. Cook, M.E. Copeland, J.A. Jonikas, M.M. Hamilton, L.A. Razzano, D.D. Grey,
et al., Results of a randomized controlled trial of mental illness self-management
using Wellness Recovery Action Planning, Schizophr. Bull. 38 (4) (2012) 881–891,
https://doi.org/10.1093/schbul/sbr012.

[17] J.A. Cook, P. Steigman, S. Pickett, S. Diehl, A. Fox, P. Shipley, …, J.K. Burke-Miller,
Randomized controlled trial of peer-led recovery education using Building Recovery
of Individual Dreams and Goals through Education and Support (BRIDGES),
Schizophr. Res. 136 (1-3) (2012) 36–42, https://doi.org/10.1016/j.schres.2011.10.
016.

[18] T.B. Creedon, B.L. Cook, Access to mental health care increased but not for sub-
stance use, while disparities remain, Health Affairs 35 (6) (2016) 1017–1021,
https://doi.org/10.1377/hlthaff.2016.0098.

[19] R. Cronise, C. Teixeira, E.S. Rogers, S. Harrington, The peer support workforce:
results of a national survey, Psychiatric Rehabil. J. 39 (3) (2016) 211, https://doi.
org/10.1037/prj0000222.

[20] G.M. Curran, M. Bauer, B. Mittman, J.M. Pyne, C. Stetler, Effectiveness-im-
plementation hybrid designs: combining elements of clinical effectiveness and im-
plementation research to enhance public health impact, Med. Care 50 (3) (2012)
217, https://doi.org/10.1097/MLR.0b013e3182408812.

[21] J.M. Cyranowski, N. Zill, R. Bode, Z. Butt, M.A. Kelly, P.A. Pilkonis, …, D. Cella,

Assessing social support, companionship, and distress: National Institute of Health
(NIH) Toolbox Adult Social Relationship Scales, Health Psychol. 32 (3) (2013)
293–301, https://doi.org/10.1037/a0028586.

[22] E.K. Czyz, A.S. Bohnert, C.A. King, A.M. Price, F. Kleinberg, M.A. Ilgen, Self‐efficacy
to avoid suicidal action: factor structure and convergent validity among adults in
substance use disorder treatment, Suicide Life‐Threat. Behav. 44 (6) (2014)
698–709, https://doi.org/10.1111/sltb.12101.

[23] R.S. Dalgin, S. Maline, P. Driscoll, Sustaining recovery through the night: impact of
a peer-run warm line, Psychiatric Rehabil. J. 35 (1) (2011) 65–68, https://doi.org/
10.2975/35.1.2011.65.68.

[24] L.J. Damschroder, D.C. Aron, R.E. Keith, S.R. Kirsh, J.A. Alexander, J.C. Lowery,
Fostering implementation of health services research findings into practice: a
consolidated framework for advancing implementation science, Implement. Sci. 4
(1) (2009) 50, https://doi.org/10.1186/1748-5908-4-50.

[25] L. Davidson, M. Chinman, D. Sells, M. Rowe, Peer support among adults with ser-
ious mental illness: a report from the field, Schizophr. Bull. 32 (3) (2006) 443–450,
https://doi.org/10.1093/schbul/sbj043.

[26] G.J. Devilly, T.D. Borkovec, Psychometric properties of the credibility/expectancy
questionnaire, J. Behav. Ther. Exp. Psychiatry 31 (2) (2000) 73–86, https://doi.
org/10.1016/S0005-7916(00)00012-4.

[27] L. Dixon, N. Krauss, A. Lehman, Consumers as service providers: The promise and
challenge, Commun. Mental Health J. 30 (6) (1994) 615–625, https://doi.org/10.
1007/BF02188599.

[28] J. Endicott, J. Nee, W. Harrison, R. Blumenthal, Quality of Life Enjoyment and
Satisfaction Questionnaire: a new measure, Psychopharmacol. Bull. 29 (2) (1993)
321–326.

[29] B.J. Feldman, R.J. Fredericksen, P.K. Crane, S.A. Safren, M.J. Mugavero, J.H. Willig,
…, H.M. Crane, Evaluation of the single-item self-rating adherence scale for use in
routine clinical care of people living with HIV, AIDS Behav. 17 (1) (2013) 307–318,
https://doi.org/10.1007/s10461-012-0326-7.

[30] D.B. Feldman, C.R. Snyder, Hope and the meaningful life: theoretical and empirical
associations between goal-directed thinking and life meaning, J. Soc. Clin. Psychol.
24 (3) (2005) 401–421, https://doi.org/10.1521/jscp.24.3.401.65616.

[31] K.E. Freedland, D.C. Mohr, K.W. Davidson, J.E. Schwartz, Usual and unusual care:
existing practice control groups in randomized controlled trials of behavioral in-
terventions, Psychosomatic Med. 73 (4) (2011) 323–335, https://doi.org/10.1097/
PSY.0b013e318218e1fb.

[32] M.S. Fritz, D.P. MacKinnon, Required sample size to detect the mediated effect,
Psychol. Sci. 18 (3) (2007) 233–239, https://doi.org/10.1111/j.1467-9280.2007.
01882.x.

[33] D.C. Fuhr, T.T. Salisbury, M.J. De Silva, N. Atif, N. van Ginneken, A. Rahman,
V. Patel, Effectiveness of peer-delivered interventions for severe mental illness and
depression on clinical and psychosocial outcomes: a systematic review and meta-
analysis, Soc. Psychiatry Psychiatric Epidemiol. 49 (11) (2014) 1691–1702, https://
doi.org/10.1007/s00127-014-0857-5.

[34] T.K. Greenfield, B.C. Stoneking, K. Humphreys, E. Sundby, J. Bond, A randomized
trial of a mental health consumer-managed alternative to civil commitment for
acute psychiatric crisis, Am. J. Commun. Psychol. 42 (1-2) (2008) 135–144,
https://doi.org/10.1007/s10464-008-9180-1.

[35] E. Guthrie, N. Kapur, K. Mackway-Jones, C. Chew-Graham, Randomised controlled
trial of brief psychological intervention after deliberate self poisoning, BMJ 323
(2001) 135–137, https://doi.org/10.1136/bmj.323.7305.135.

[36] S.C. Hayes, J.B. Luoma, F.W. Bond, A. Masuda, J. Lillis, Acceptance and commit-
ment therapy: model, processes and outcomes, Behav. Res. Ther. 44 (1) (2006)
1–25, https://doi.org/10.1016/j.brat.2005.06.006.

[37] B.E. Hogan, W. Linden, B. Najarian, Social support interventions: Do they work?
Clin. Psychol. Rev. 22 (3) (2002) 381–440, https://doi.org/10.1016/S0272-
7358(01)00102-7.

[38] Institute of Medicine, Crossing the Quality Chasm: A New Health System for the
21st Century, The National Academies Press, Washington, DC, 2001.

[39] C. Jenkinson, R. Layte, D. Jenkinson, K. Lawrence, S. Petersen, C. Paice,
J. Stradling, A shorter form health survey: can the SF-12 replicate results from the
SF-36 in longitudinal studies? J. Public Health 19 (2) (1997) 179–186, https://doi.
org/10.1093/oxfordjournals.pubmed.a024606.

[40] T.E. Joiner, K.A. Van Orden, T.K. Witte, E.A. Selby, J.D. Ribeiro, R. Lewis,
M.D. Rudd, Main predictions of the interpersonal-psychological theory of suicidal
behavior: empirical tests in two samples of young adults, J. Abnormal Psychol. 118
(3) (2009) 634–646, https://doi.org/10.1037/a0016500.

[41] L. Kaufman, W. Kuhn, S. Stevens Manser, Peer Specialist Training and Certification
Programs: A National Overview, Texas Institute for Excellence in Mental Health,
School of Social Work, University of Texas at Austin, 2016.

[42] A.E. Kazdin, S.M. Rabbitt, Novel models for delivering mental health services and
reducing the burdens of mental illness, Clin. Psychol. Sci. 1 (2) (2013) 170–191,
https://doi.org/10.1177/2167702612463566.

[43] D.J. Knesper, American Association of Suicidology, & Suicide Prevention Resource
Center. Continuity of Care for Suicide Prevention and Research: Suicide Attempts
and Suicide Deaths Subsequent to Discharge from the Emergency Department or
Psychiatry Inpatient Unit, Education Development Center Inc, Newton, MA, 2010.

[44] K. Kroenke, R.L. Spitzer, The PHQ-9: a new depression diagnostic and severity
measure, Psychiatric Ann. 32 (9) (2002) 509–515, https://doi.org/10.3928/0048-
5713-20020901-06.

[45] K. Kroenke, R.L. Spitzer, J.B. Williams, The PHQ‐9: validity of a brief depression
severity measure, J. Gen. Internal Med. 16 (9) (2001) 606–613, https://doi.org/10.
1046/j.1525-1497.2001.016009606.x.

[46] A. Lapidos, J. Jester, M. Ortquist, P. Werner, M.C. Ruffolo, M. Smith, Survey of peer
support specialists: professional activities, self-rated skills, job satisfaction, and

A. Lapidos, et al. Contemporary Clinical Trials 87 (2019) 105850

8

https://doi.org/10.1136/bmj.330.7495.843
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0002
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0002
https://doi.org/10.1002/1097-4679(198807)44:4<499::AID-JCLP2270440404>3.0.CO;2-6
https://doi.org/10.1002/1097-4679(198807)44:4<499::AID-JCLP2270440404>3.0.CO;2-6
https://doi.org/10.15288/jsa.2000.61.267
https://doi.org/10.1002/1099-1166(200011)15:11<1021::AID-GPS234>3.0.CO;2-6
https://doi.org/10.1002/1099-1166(200011)15:11<1021::AID-GPS234>3.0.CO;2-6
https://doi.org/10.1001/jama.294.5.563
https://doi.org/10.1007/s10464-015-9718-y
https://doi.org/10.1016/S0376-8716(99)00049-6
https://doi.org/10.1016/S0924-9338(02)00632-6
https://doi.org/10.1016/S0924-9338(02)00632-6
http://www.cdc.gov/injury/wisqars/index.html
http://www.cdc.gov/injury/wisqars/index.html
https://doi.org/10.1007/s11205-005-5553-0
https://doi.org/10.1176/ps.2008.59.11.1315
https://doi.org/10.1037/prj0000209
https://doi.org/10.1176/appi.ps.201700054
https://doi.org/10.1176/appi.ps.201700054
https://doi.org/10.1037/bul0000123
https://doi.org/10.1037/bul0000123
https://doi.org/10.1093/schbul/sbr012
https://doi.org/10.1016/j.schres.2011.10.016
https://doi.org/10.1016/j.schres.2011.10.016
https://doi.org/10.1377/hlthaff.2016.0098
https://doi.org/10.1037/prj0000222
https://doi.org/10.1037/prj0000222
https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.1037/a0028586
https://doi.org/10.1111/sltb.12101
https://doi.org/10.2975/35.1.2011.65.68
https://doi.org/10.2975/35.1.2011.65.68
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1093/schbul/sbj043
https://doi.org/10.1016/S0005-7916(00)00012-4
https://doi.org/10.1016/S0005-7916(00)00012-4
https://doi.org/10.1007/BF02188599
https://doi.org/10.1007/BF02188599
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0027
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0027
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0027
https://doi.org/10.1007/s10461-012-0326-7
https://doi.org/10.1521/jscp.24.3.401.65616
https://doi.org/10.1097/PSY.0b013e318218e1fb
https://doi.org/10.1097/PSY.0b013e318218e1fb
https://doi.org/10.1111/j.1467-9280.2007.01882.x
https://doi.org/10.1111/j.1467-9280.2007.01882.x
https://doi.org/10.1007/s00127-014-0857-5
https://doi.org/10.1007/s00127-014-0857-5
https://doi.org/10.1007/s10464-008-9180-1
https://doi.org/10.1136/bmj.323.7305.135
https://doi.org/10.1016/j.brat.2005.06.006
https://doi.org/10.1016/S0272-7358(01)00102-7
https://doi.org/10.1016/S0272-7358(01)00102-7
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0037
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0037
https://doi.org/10.1093/oxfordjournals.pubmed.a024606
https://doi.org/10.1093/oxfordjournals.pubmed.a024606
https://doi.org/10.1037/a0016500
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0040
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0040
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0040
https://doi.org/10.1177/2167702612463566
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0042
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0042
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0042
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0042
https://doi.org/10.3928/0048-5713-20020901-06
https://doi.org/10.3928/0048-5713-20020901-06
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x


financial well-being, Psychiatric Serv. 69 (12) (2018) 1264–1267, https://doi.org/
10.1176/appi.ps.201800251.

[47] D.D. Luxton, E.K. Thomas, J. Chipps, R.M. Relova, D. Brown, R. McLay, et al.,
Caring letters for suicide prevention: Implementation of a multi-site randomized
clinical trial in the US military and veteran affairs healthcare systems, Contemp.
Clin. Trials 37 (2) (2014) 252–260, https://doi.org/10.1016/j.cct.2014.01.007.

[48] T.R. Lynch, W.T. Trost, N. Salsman, M.M. Linehan, Dialectical behavior therapy for
borderline personality disorder, Annu. Rev. Clin. Psychol. 3 (2007) 181–205,
https://doi.org/10.1146/annurev.clinpsy.2.022305.095229.

[49] J.S. March, S.G. Silva, S. Compton, M. Shapiro, R. Califf, R. Krishnan, The case for
practical clinical trials in psychiatry, Am. J. Psychiatry 162 (5) (2005) 836–846,
https://doi.org/10.1176/appi.ajp.162.5.836.

[50] D. McMillan, S. Gilbody, E. Beresford, L. Neilly, Can we predict suicide and non-
fatal self-harm with the Beck Hopelessness Scale? A meta-analysis, Psychol. Med. 37
(6) (2007) 769–778, https://doi.org/10.1017/S0033291706009664.

[51] S. Migdole, J. Tondora, M.A. Silva, A.D. Barry, J.C. Milligan, E. Mattison, …,
S. Powsner, Exploring new frontiers: recovery-oriented peer support programming
in a psychiatric ED, Am. J. Psychiatric Rehabil. 14 (1) (2011) 1–12, https://doi.org/
10.1080/15487768.2011.546274.

[52] M. Milian, A.M. Leiherr, G. Straten, S. Müller, T. Leyhe, G.W. Eschweiler, The Mini-
Cog versus the mini-mental state examination and the clock drawing test in daily
clinical practice: screening value in a German memory clinic, Int. Psychogeriatr. 24
(5) (2012) 766–774, https://doi.org/10.1017/S1041610211002286.

[53] W.R. Miller, S. Rollnick, Motivational Interviewing: Helping People Change,
Guilford press, 2012.

[54] J.A. Motto, A.G. Bostrom, A randomized controlled trial of postcrisis suicide pre-
vention, Psychiatric Serv. 52 (6) (2001) 828–833, https://doi.org/10.1176/appi.ps.
52.6.828.

[55] M.Q. Patton, Qualitative Research and Evaluation Methods, 3rd ed., Sage
Publications, Inc, Thousand Oaks, CA, 2002.

[56] P.N. Pfeiffer, M. Heisler, J.D. Piette, M.A. Rogers, M. Valenstein, Efficacy of peer
support interventions for depression: a meta-analysis, Gen. Hosp. Psychiatry 33 (1)
(2011) 29–36, https://doi.org/10.1016/j.genhosppsych.2010.10.002.

[57] P.N. Pfeiffer, C. King, M. Ilgen, D. Ganoczy, R. Clive, J. Garlick, et al., Development
and pilot study of a suicide prevention intervention delivered by peer support
specialists, Psychological Serv. (2018), https://doi.org/10.1037/ser0000257.

[58] Qualtrics (2018). Provo, Utah, USA. Available at: https://www.qualtrics.com.
[59] J. Forman, L. Damschroder, Qualitative content analysis, In Empirical methods for

bioethics: A primer (2007) 39–62 Emerald Group Publishing Limited.
[60] M.D. Rudd, C.J. Bryan, E.G. Wertenberger, A.L. Peterson, S. Young-McCaughan,

J. Mintz, et al., Brief cognitive-behavioral therapy effects on post-treatment suicide
attempts in a military sample: results of a randomized clinical trial with 2-year
follow-up, Am. J. Psychiatry 172 (5) (2015) 441–449, https://doi.org/10.1176/
appi.ajp.2014.14070843.

[61] M. Sandelowski, J. Barroso, Writing the proposal for a qualitative research meth-
odology project, Qual. Health Res. 13 (6) (2003) 781–820, https://doi.org/10.
1177/1049732303013006003.

[62] A. Scott, C. Doughty, H. Kahi, ‘Having those conversations’: the politics of risk in
peer support practice, Health Sociol. Rev. 20 (2) (2011) 187–201, https://doi.org/
10.5172/hesr.2011.20.2.187.

[63] M.M. Shattell, B. Harris, J. Beavers, S.K. Tomlinson, L. Prasek, S. Geevarghese,
et al., A recovery-oriented alternative to hospital emergency departments for per-
sons in emotional distress: "The Living Room", Issues Mental Health Nurs. 35 (1)

(2014) 4–12, https://doi.org/10.3109/01612840.2013.835012.
[64] W.H. Sledge, M. Lawless, D. Sells, M. Wieland, M.J. O'Connell, L. Davidson,

Effectiveness of peer support in reducing readmissions of persons with multiple
psychiatric hospitalizations, Psychiatr. Serv. 62 (5) (2011) 541–544, https://doi.
org/10.1176/ps.62.5.pss6205_0541.

[65] C.R. Snyder, S.C. Sympson, F.C. Ybasco, T.F. Borders, M.A. Babyak, R.L. Higgins,
Development and validation of the State Hope Scale, J. Personal. Soc. Psychol. 70
(2) (1996) 321, https://doi.org/10.1037/0022-3514.70.2.321.

[66] S. Stack, Suicide: a 15-year review of the sociological literature. Part II: moder-
nization and social integration perspectives, Suicide Life-Threaten. Behav. 30 (2)
(2000) 163–176, https://doi.org/10.1111/j.1943-278X.2000.tb01074.x.

[67] B. Stanley, G. Brown, D.A. Brent, K. Wells, K. Poling, J. Curry, et al., Cognitive-
behavioral therapy for suicide prevention (CBT-SP): treatment model, feasibility,
and acceptability, J. Am. Acad. Child Adolescent Psychiatry 48 (10) (2009)
1005–1013, https://doi.org/10.1097/CHI.0b013e3181b5dbfe.

[68] I.H. Stanley, M.A. Hom, M.L. Rogers, C.R. Hagan, T.E. Joiner Jr, Understanding
suicide among older adults: a review of psychological and sociological theories of
suicide, Aging Mental Health 20 (2) (2016) 113–122, https://doi.org/10.1080/
13607863.2015.1012045.

[69] M.F. Steger, P. Frazier, S. Oishi, M. Kaler, The meaning in life questionnaire: as-
sessing the presence of and search for meaning in life, J. Counsel. Psychol. 53 (1)
(2006) 80, https://doi.org/10.1037/0022-0167.53.1.80.

[70] T. Troister, P.S. Links, J. Cutcliffe, Review of predictors of suicide within 1 year of
discharge from a psychiatric hospital, Curr. Psychiatry Rep. 10 (1) (2008) 60–65,
https://doi.org/10.1007/s11920-008-0011-8.

[71] U.S. Department of Health and Human Services (HHS) Office of the Surgeon
General and National Alliance for Suicide Prevention, National Strategy for Suicide
Prevention: Goals and Objective for Action, Washington, DC, September 2012.

[72] G. Vaiva, F. Ducrocq, P. Meyer, D. Mathieu, A. Philippe, C. Libersa, M. Goudemand,
Effect of telephone contact on further suicide attempts in patients discharged from
an emergency department: randomised controlled study, BMJ 332 (7552) (2006)
1241–1245, https://doi.org/10.1136/bmj.332.7552.1241.

[73] H. van Gestel-Timmermans, E.P.M. Brouwers, M. van Assen, C. van Nieuwenhuizen,
Effects of a peer-run course on recovery from serious mental illness: a randomized
controlled trial, Psychiatric Serv. 63 (1) (2012) 54–60, https://doi.org/10.1176/
appi.ps.201000450.

[74] K.A. Van Orden, T.K. Witte, K.C. Cukrowicz, S.R. Braithwaite, E.A. Selby,
T.E. Joiner Jr., The interpersonal theory of suicide, Psycholol. Rev. Rev. 117 (2)
(2010) 575–600, https://doi.org/10.1037/a0018697.

[75] J. Vandewalle, B. Debyser, D. Beeckman, T. Vandecasteele, A. Van Hecke,
S. Verhaeghe, Peer workers’ perceptions and experiences of barriers to im-
plementation of peer worker roles in mental health services: a literature review, Int.
J. Nurs. Stud. 60 (2016) 234–250, https://doi.org/10.1016/j.ijnurstu.2016.04.018.

[76] E.R. Walker, R.E. McGee, B.G. Druss, Mortality in mental disorders and global
disease burden implications: a systematic review and meta-analysis, JAMA
Psychiatry 72 (4) (2015) 334–341, https://doi.org/10.1001/jamapsychiatry.2014.
2502.

[77] H. Weng, R. Bateman, J.C. Morris, C. Xiong, Validity and power of minimization
algorithm in longitudinal analysis of clinical trials, Biostatist. Epidemiol. 1 (1)
(2017) 59–77.

[78] G.D. Zimet, N.W. Dahlem, S.G. Zimet, G.K. Farley, The multidimensional scale of
perceived social support, J. Personal. Assessment 52 (1) (1988) 30–41, https://doi.
org/10.1207/s15327752jpa5201_2.

A. Lapidos, et al. Contemporary Clinical Trials 87 (2019) 105850

9

https://doi.org/10.1176/appi.ps.201800251
https://doi.org/10.1176/appi.ps.201800251
https://doi.org/10.1016/j.cct.2014.01.007
https://doi.org/10.1146/annurev.clinpsy.2.022305.095229
https://doi.org/10.1176/appi.ajp.162.5.836
https://doi.org/10.1017/S0033291706009664
https://doi.org/10.1080/15487768.2011.546274
https://doi.org/10.1080/15487768.2011.546274
https://doi.org/10.1017/S1041610211002286
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0053
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0053
https://doi.org/10.1176/appi.ps.52.6.828
https://doi.org/10.1176/appi.ps.52.6.828
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0055
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0055
https://doi.org/10.1016/j.genhosppsych.2010.10.002
https://doi.org/10.1037/ser0000257
https://www.qualtrics.com
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0008a
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0008a
https://doi.org/10.1176/appi.ajp.2014.14070843
https://doi.org/10.1176/appi.ajp.2014.14070843
https://doi.org/10.1177/1049732303013006003
https://doi.org/10.1177/1049732303013006003
https://doi.org/10.5172/hesr.2011.20.2.187
https://doi.org/10.5172/hesr.2011.20.2.187
https://doi.org/10.3109/01612840.2013.835012
https://doi.org/10.1176/ps.62.5.pss6205_0541
https://doi.org/10.1176/ps.62.5.pss6205_0541
https://doi.org/10.1037/0022-3514.70.2.321
https://doi.org/10.1111/j.1943-278X.2000.tb01074.x
https://doi.org/10.1097/CHI.0b013e3181b5dbfe
https://doi.org/10.1080/13607863.2015.1012045
https://doi.org/10.1080/13607863.2015.1012045
https://doi.org/10.1037/0022-0167.53.1.80
https://doi.org/10.1007/s11920-008-0011-8
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0070
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0070
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0070
https://doi.org/10.1136/bmj.332.7552.1241
https://doi.org/10.1176/appi.ps.201000450
https://doi.org/10.1176/appi.ps.201000450
https://doi.org/10.1037/a0018697
https://doi.org/10.1016/j.ijnurstu.2016.04.018
https://doi.org/10.1001/jamapsychiatry.2014.2502
https://doi.org/10.1001/jamapsychiatry.2014.2502
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0076
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0076
http://refhub.elsevier.com/S1551-7144(19)30565-8/sbref0076
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1207/s15327752jpa5201_2

	Peer mentorship to reduce suicide attempts among high-risk adults (PREVAIL): Rationale and design of a randomized controlled effectiveness-implementation trial
	Introduction
	Materials and methods
	Overview of study design
	Aims
	Sponsors
	Eligibility, recruitment, and enrollment
	Participants in the PREVAIL intervention
	Participants in the formative evaluation

	Intervention
	Theoretical basis of intervention
	Intervention description
	Intervention delivery
	Certified peer support specialists
	Group supervision
	Enhanced usual care

	Study assessments
	PREVAIL assessments
	Primary outcomes
	Secondary outcomes
	Other pre-specified measures
	Fidelity assessments
	Formative evaluation data collection

	Data management
	Data analysis plan
	General approach
	Primary outcomes
	Other quantitative outcomes and mediation analyses
	Formative evaluation data analyses

	Statistical power

	Discussion
	Funding source
	Conflict of Interest
	Acknowledgments
	References




