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Abstract

Background: This study is built on a long-standing research partnership between the Johns Hopkins Center for
American Indian Health and the White Mountain Apache Tribe to identify effective interventions to prevent suicide and
promote resilience among American Indian (AI) youth. The work is founded on a tribally-mandated, community-based
suicide surveillance system with case management by local community mental health specialists (CMHSs) who strive to
connect at-risk youth to treatment and brief, adjunctive interventions piloted in past research.

Methods: Our primary aim is to evaluate which brief interventions, alone or in combination, have the greater effect on
suicide ideation (primary outcome) and resilience (secondary outcome) among AI youth ages 10–24 ascertained for
suicide-related behaviors by the tribal surveillance system. We are using a Sequential Multiple Assignment Randomized
Trial with stratified assignment based on age and suicidal-behavior type, and randomizing N = 304 youth. Brief
interventions are delivered by AI CMHSs, or by Elders with CMHS support, and include: 1) New Hope, an evidence-
based intervention to reduce immediate suicide risk through safety planning, emotion regulation skills, and facilitated
care connections; and 2) Elders’ Resilience, a culturally-grounded intervention to promote resilience through
connectedness, self-esteem and cultural identity/values. The control condition is Optimized Case Management, which
all study participants receive. We hypothesize that youth who receive: a) New Hope vs. Optimized Case Management
will have significant reductions in suicide ideation; b) Elders’ Resilience vs. Optimized Case Management will have
significant gains in resilience; c) New Hope followed by Elders’ Resilience will have the largest improvements on suicide
ideation and resilience; and d) Optimized Case Management will have the weakest effects of all groups. Our secondary
aim will examine mediators and moderators of treatment effectiveness and sequencing.
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Discussion: Due to heterogeneity of suicide risk/protective factors among AI youth, not all youth require the same
types of interventions. Generating evidence for what works, when it works, and for whom is paramount to AI youth
suicide prevention efforts, where rates are currently high and resources are limited. Employing Native paraprofessionals
is a means of task-shifting psychoeducation, culturally competent patient support and continuity of care.

Trial registration: Clinical Trials NCT03543865, June 1, 2018.

Keywords: American Indian, Native American, Suicide, Resilience, Risk-reduction, Study design

Background
American Indian/Alaska Native (AI/AN) suicide inequi-
ties are concentrated in youth, with the highest rates
among 10 to 24 year olds [1]. Recent data indicate that
AI/AN youth and young adults (10–24) have suicide
mortality rates (crude rate 27.09 per 100,000) that are
more than 2 to 3 times higher same-aged European
American (crude rate 12.60 per 100,000), African Ameri-
can (crude rate 7.97 per 100,000), and Asian/Pacific
Islander (crude rate 8.68 per 100,000) peers [2]. These
rates are likely underestimates due to jurisdictional
challenges for who is responsible for reporting deaths
when tribal lands intersect with county and state, racial
and ethnic misclassification [1], and tribal communities’
distrust of researchers and data collection processes
resulting in a lack of reporting. The large loss of youth
to suicide is devastating to AI/AN communities and ob-
structs Indigenous values and visions of youth as sacred
and future leaders [3].
Compounded by a federal system of severely under-

funded mental health care [4], suicide risks among AI/
ANs include but are not limited to: mental health prob-
lems, chronic pain [5–7], historical trauma [8–10], ad-
verse childhood experiences [11]—including domestic
violence or history of abuse, alcohol or drug misuse [10,
12, 13], and the suicide attempt or death of family or
friends [7, 13]. Protection from suicide for AI/AN com-
munities has been linked to cultural factors, including
tribal spirituality, participation in cultural activities, so-
cial support from tribal leaders, and holistic connected-
ness to self/family/community/land [14–18]. Suicide
rates also vary greatly based on geographic region and
tribal community [19]. While some tribes experience lit-
tle suicide loss, many impacted AI/AN communities are
mobilizing to end this disparity through community-
driven innovations and evaluations.
The White Mountain Apache Tribe (WMAT) and Johns

Hopkins Center for American Indian Health (JH CAIH)
have been research partners addressing suicide prevention
since 1994. Self-determination underscores WMAT suicide
prevention efforts: In 2002, WMAT passed a tribal
resolution mandating the reporting of all suicidal be-
haviors for all departments within the tribe’s jurisdic-
tion. This resolution includes mandated reporting of

suicide ideation, attempts, and deaths, as well as non-
suicidal self-injury (added in 2008), and binge substance
use (added in 2010) to the Celebrating Life suicide preven-
tion program. This program is led by a group of White
Mountain Apache community mental health specialists
(CMHSs) using a common registry system (see Cwik
et al., 2014 [20]). This community-wide suicide surveil-
lance and case management follow-up system has become
a nationally-recognized model with endorsements from
the Academy of Child and Adolescent Psychiatry, Indian
Health Service, and The Substance Abuse and Mental
Health Services Administration [20]. Two noteworthy fea-
tures of the WMAT suicide prevention system are: a) a
focus on community-driven solutions that are adjunct to
conventional mental health treatment; and b) the employ-
ment of community-based paraprofessionals to fill gaps in
services, and improve the cultural congruence and
continuity of care [21, 22].
Between 2001 and 2006, data collected through the tri-

bal surveillance system documented WMAT suicide
rates at 40.0 per 100,000, nearly 11 times the U.S. All
Races rate [23]. The highest suicide rates were among 15
to 24 year olds at 128.5 per 100,000, which was 13 times
the U.S. All Races rate and 7 times the All AI/AN rate.
Since 2008, the WMAT-JH CAIH research team has
completed a series of risk and protective factor studies
utilizing qualitative and quantitative approaches that un-
covered the critical role of substance use, specifically
binge substance use, as a co-occurring risk factor for sui-
cide attempts and deaths. In addition, impulsivity and
challenges with family support were dominant risk fac-
tors for suicide attempts and related substance use [24].
Research also illustrated positive cultural identity and
connectedness to family and community as strong po-
tential protective factors [24, 25].
Based on these findings, the WMAT-JH CAIH re-

search partners have followed a tribal participatory re-
search process to adapt, develop and pilot-test several
evidence-based and culturally-informed interventions
that form a comprehensive public health approach to
suicide prevention [26]. In addition to surveillance and
case management, key components of this public health
approach include: 1) a culturally adapted brief interven-
tion called “New Hope” focused on safety-planning and
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suicide risk reduction delivered to youth and a family
member by a WMAT CMHS following a suicide attempt
[21], and, 2) a culturally grounded, upstream suicide pre-
vention program called “The Elders’ Resilience Curricu-
lum,” (implemented in 2012) in which Elders teach
cultural knowledge and values observed as protective
against suicide. Between 2007 and 2012 some of these
interventions (i.e., New Hope) were implemented in con-
cert with surveillance and case management, broad-
based community education, awareness, and outreach
about suicide prevention (e.g., door-to-door campaigns
and workshops focused on mental health awareness, par-
enting, and other topics), and a range of other interven-
tions (see Cwik et al., 2016 for a complete description
[27]). During that time period, there was a 38.3% reduc-
tion in suicide deaths among WMAT community mem-
bers of all ages and a 23% reduction among WMAT
youth ages 15–24, compared to the previous 6 years in
the same population and during a period when suicide
was increasing or staying the same among other AI/AN
same-age and U.S. All Races populations. During this
same time period, the annual number of suicide at-
tempts also decreased from 75 (in 2007) to 35 (in 2012)
for the entire WMAT population [21].
These promising trends prompted the WMAT-JH

CAIH team to pursue a rigorous evaluation of the “New
Hope” and “Elders’ Resilience” interventions in tandem
with the existing surveillance and case management sys-
tem. A Sequential Multiple Assignment Randomized
Trial (SMART) design was collaboratively selected as the
most appropriate study design by WMAT-JH CAIH
partners. A SMART design provides data that can be
utilized to create adaptive interventions targeting mental
health prevention and treatment [28]. The SMART de-
sign will answer the primary study aim: how to combine
three promising interventions (New Hope, Elders’ Resili-
ence, and Optimized Case Management) for youth after
a suicide attempt, suicide ideation, or binge substance
use with recent (past 3 months) suicide ideation.
Our primary research questions include: 1) What is

the added impact of New Hope on reducing suicide
ideation? 2) What is the added impact of Elders’ Resili-
ence on promoting resilience factors? 3) What is the
added impact of New Hope and Elders’ Resilience on
youth suicide risk and resilience? 4) How does Opti-
mized Case Management compare to the brief interven-
tion combinations? And, 5) Which intervention or
combination of interventions works best to reduce sui-
cide ideation and increase resilience based on age and
presenting suicidal-behavior event type (e.g., youth with
suicide ideation vs. suicide attempt vs. binge substance
use with recent suicide ideation)?
This study is part of a larger collaborative hub, including

four additional tribes in the Southwest (5U19MH113136–03)

and one in Montana, focused on reducing suicide among
youth in their communities [29]. WMAT serves as
the research intensive partner in the collaborative
hub, and if the brief interventions are proven effective
by this SMART, there is great potential for adaptation
and replication with the five tribal hub partners, and
ultimately, other tribes across Indian Country.

Methods/design
Overview of study design
The study utilizes a SMART design whereby eligible
youth are randomized at two timepoints to one of
two conditions. After an initial baseline assessment,
participants are randomized to either New Hope or
“Optimized Case Management” (Note: we describe
below what we mean by Optimized Case Management
intended to meet safety and ethical standards of the
research). The second randomization timepoint is at
60 days post baseline assessment timepoint, when par-
ticipants are then re-randomized to either participate
in Elders’ Resilience or Optimized Case Management.
All randomization is done using blocking based on
age group and type of suicidal behavior to help en-
sure equal distribution of ages and types of behaviors
in all groups (See Fig. 1).
Sequential Multiple Assignment Randomized Trials

(SMART) are primarily aimed at learning about opti-
mal sequencing of interventions in order to inform
optimized Adaptive Treatment Strategies (ATS) to
meet an individual’s needs [30]. Our trial employs a
SMART design with the goal of determining how
combinations of promising interventions (Optimized
Case Management, New Hope, Elders’ Resilience) can
prevent suicide among WMAT youth and for which
subgroups of youth these combinations are most use-
ful (See Fig. 1). Our study is designed to result in
four statistically comparable groups: 1) New Hope
plus Optimized Case Management; 2) Elders’ Resili-
ence plus Optimized Case Management; 3) New Hope
plus Elders’ Resilience plus Optimized Case Manage-
ment; and 4) Optimized Case Management alone. We
will determine which group improves the most on
suicide ideation and resilience outcomes, ultimately
informing an adaptive intervention approach that
combines these brief interventions based on empirical
findings to have the biggest impact on suicide out-
comes. Our hypothesis is that suicide risk will reduce
and resilience will increase for all groups, but the lar-
gest risk reductions will be for youth who receive
New Hope, while resilience will increase the most
among those youth who receive Elders’ Resilience.
We also hypothesize that the largest changes in risk
and resilience outcomes will be for youth who receive
both New Hope and Elders’ Resilience compared to
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youth who receive Optimized Case Management
alone.
We will also explore possible mediators and modera-

tors of intervention effects. Selection of mediators and
moderators was guided by WMAT-JH CAIH previous
research [24, 31, 32]. Moderators including age, gender,
and event type (i.e., suicide ideation, binge substance use
with recent suicide ideation, and suicide attempt), are
exploratory to determine which types and sequence of
interventions are best suited for which youth. We also
hypothesize that hopefulness, substance use, and impul-
sivity will mediate the relationship between New Hope
and suicide ideation due to the focus on increasing cop-
ing and self-regulation skills (See Fig. 2) [24, 31, 32].
Given the strengths- and culturally-based focus of El-
ders’ Resilience, we hypothesize that self-esteem,

connectedness, and cultural identity will mediate the re-
lationship between this intervention and resilience
(See Fig. 2).

Study site
This study will be conducted by the WMAT and JH
CAIH research team. The WMAT resides on the Fort
Apache Indian Reservation in Eastern Arizona. There
are 25 distinct communities within the reservation. The
WMAT is governed by a Tribal Council that includes a
Tribal Chair, Vice Chair, and 9 Council Members. The
WMAT includes approximately 17,500 enrolled tribal
members with more than one-third youth ages 10 to 24.
This study was approved by the Tribal Council, Tribal
Health Advisory Board, and Johns Hopkins University
research review boards (Current protocol version: #8,

Fig. 1 Trial Design
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IRB#00008138). Any modifications to the study protocol
are submitted as an amendment to relevant IRBs. This
manuscript was approved by the Tribal Council and
Tribal Health Advisory Board.

Participants
Participant inclusion criteria includes: 1) AI youth 10 to
24 years old; 2) residing on or near the Fort Apache In-
dian Reservation; 3) written consent for those over age
18, plus child assent and parent/guardian consent for
youth under 18 years old; and 4) suicide ideation in the
past 30 days, suicide attempt in the past 30 days, or
binge substance use in the past 30 days with suicide
ideation in past 3 months (Note: as described in the
background section, binge substance use and suicide-
related behaviors often co-occur in this community and
are a significant risk for future suicidal behavior includ-
ing death), as identified and verified by the WMAT sui-
cide surveillance system [20]. As specified by the tribe’s
surveillance system, suicide ideation is defined as
thoughts to take one’s own life with or without prepara-
tory action; binge substance use is defined as consuming
substances with the intention of modifying conscious-
ness and resulting in being found unresponsive or re-
quiring Emergency Department treatment; and suicide
attempt is defined as intentional self-injury with the
intent to die (includes interrupted or aborted suicide
attempts by self or others). Study exclusion criteria in-
cludes: 1) unstable and severe medical, psychiatric, or
substance use problem that requires inpatient treatment;
2) acute suicidal or homicidal ideation requiring imme-
diate intervention; 3) recent severe distressing life events
(e.g., physical or sexual abuse or violent victimization)
that requires specific and immediate intervention or out
of home placement; 4) severe visual impairment; 5) not
speaking English; and 6) any other condition that ren-
ders an individual without full capacity to provide in-
formed consent.

Recruitment and consent
Participants are recruited through the WMAT suicide
surveillance system (locally known as “Celebrating
Life”). When community members are identified
through the surveillance system, a WMAT Celebrat-
ing Life team member conducts an in-person follow-
up visit at the individual’s home or another private
setting to verify the event, collects information about
the individual, and provides referrals to the local
mental health center as well as religious or spiritual-
based services or traditional healing if requested [20].
During the follow-up visit, the Celebrating Life team
member assesses study eligibility using an approved
script. If the individual meets inclusion criteria and is
interested in participating, a WMAT research staff
member obtains informed consent/assent. Some of
the research staff are in the role of Independent Eval-
uators (IEs) and assist with administering self-report
assessments via a tablet with audio assistance while
providing Optimized Case Management to all partici-
pants; IEs do not learn or assist with administering
the brief interventions. Other research staff are in the
role of Interventionists, and deliver New Hope and
support Elders delivering Elders’ Resilience. Interven-
tionists do not administer study outcome assessments,
but they provide a session summary sheet for each
visit. All research staff have been trained in ethical
considerations and study procedures. In order to be
certified as study ready, they had to pass a knowledge
test on study procedures, scoring > 80%. Intervention-
ists had to pass an additional written test, also
scoring > 80%, specific to delivering the New Hope
intervention. Elders who already deliver a multi-
session version of the Elders’ Resilience intervention
in local classrooms were trained in how to deliver the
brief, individually-based Elders’ Resilience intervention
specific to this study and were trained in ethical
considerations.

Fig. 2 Hypothesized Exploratory Mediation and Moderation Models
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Randomization and blinding
When eligible participants are identified by the surveil-
lance system and consent/assent is obtained, an IE ad-
ministers the baseline assessment. Baseline and all
follow-up assessments are self-report assessments via a
tablet using REDCap with audio assistance and adminis-
tered by the IE. At the completion of the baseline assess-
ment, participants are randomized 1:1—stratified by age
group (10–14, 15–19, 20–24) and event type (suicide idea-
tion, binge substance use plus recent suicide ideation, sui-
cide attempt)—to either the control condition, Optimized
Case Management alone, or New Hope plus Optimized
Case Management. Re-randomization of all participants
occurs again at Visit 3 (60 days post baseline assessment
and after New Hope has been administered to the inter-
vention group) (see Fig. 1). Initial randomization (i.e., New
Hope/Optimized Case Management) is done via a random
number generator in REDCap and results are not dis-
played to keep the assessors blinded to study status. A
data manager reviews the results each day to inform the
Interventionists who is randomized to the intervention
groups so that a visit can be scheduled. Randomization as-
signments for the second sequence of the intervention (El-
ders’ Resilience/Optimized Case Management) is done
using a random number table in Microsoft Excel. The re-
sults of the second randomization are entered into RED-
Cap by the data manager for each participant. The data
manager then informs Interventionists who is randomized
to the intervention group so that an intervention visit can
be scheduled.

Sample size
The power calculation for this study was completed for
the primary outcome of suicide ideation. Based on previ-
ous work using the Suicide Ideation Questionnaire (SIQ),
a 25% reduction among individuals with a score of 27 or
greater for individuals over age 16, and 16 or greater for
youth 15 and younger (clinically significant cut-off score
in local population [33]) would represent clinically signifi-
cant change in suicide ideation [27, 34]. Pilot data of the
New Hope intervention with WMAT youth showed an
average baseline score of 45 could be expected on the
SIQ. This clinically significant reduction translates into a
large Cohen’s D effect size (> 0.8). However, we wanted
power to observe the more moderate effects expected
from comparing the sequencing of the four combinations
of interventions. Using an adjusted alpha to account for
multiple comparisons of 0.013, five study assessment
points with a correlation of 0.2 among repeated measures,
and four groups, resulted in a sample size of 58 partici-
pants per group in each of the four groups at end point, to
provide 80% power to detect a small to moderate effect
(Cohen’s F = 0.2). Adjusting these estimates for 30% attri-
tion resulted in the need to recruit n = 76 prospective

participants for each of the four groups for a total sample
size of N = 304 to be enrolled at baseline.

Intervention
Optimized Case Management
IEs are blinded to study assignment, administer all as-
sessment batteries (self-report measures via a tablet
using REDCap supplemented with audio assistance), and
complete Optimized Case Management. Optimized Case
Management visits occur in the participants’ home or
another private setting on a monthly basis during the study
period for all participants. At the beginning of each
Optimized Case Management visit, the study assessment is
administered, which includes the Suicide Ideation Ques-
tionnaire (SIQ) for participants ages 15 to 24 and the
Suicide Ideation Questionnaire – Junior (SIQ-JR) for partic-
ipants ages 10 to 14 to assess imminent risk [34]. If the
youth is deemed to be at imminent risk for suicide based
on the SIQ/SIQ-JR score from the assessment battery, the
IE follows procedures according to an established suicide
risk protocol we detail below. Consistent with standard case
management, the IE builds rapport with the participant,
connects the youth to behavioral health and/or other avail-
able community services (e.g., traditional healer, religious-
based services, social services) and, participants may request
additional case management visits as needed between
assessment visits. Any additional case management visits
will be documented and considered in the final analysis.

New Hope
New Hope is based on a brief empirically-validated
Emergency Department intervention that underwent
deep structure adapation by the WMAT-JH CAIH study
team in 2008 [35–38] (see Cwik et al., 2016 [27]). Con-
sistent with the previous pilot period, New Hope is
delivered in this study by a trained Apache CMHS in
one visit over 2 to 4 h in a private setting. Youth are
invited to include a family member to participate in the
intervention to provide support and reinforce the skills
learned. New Hope emphasizes the seriousness of sui-
cide ideation, attempt and/or binge substance use with
recent ideation, teaches coping skills (e.g., emotion regu-
lation, cognitive restructuring, increasing social support)
and suicide safety planning, and aims to reduce barriers
to treatment motivation, initiation, and adherence. The
intervention includes a 20-min video produced by
WMAT-JH CAIH featuring AI actors portraying scenes
specific to the characteristics of suicide attempts, idea-
tion and related binge substance use among youth ages
10–24 in this community, with WMAT Elders speaking
in Apache (with subtitles) about how life is sacred, how
suicide is not the Apache way, how self-harm impacts
the entire community, their concern for the youth, and
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the importance of each youth’s life. Pilot data with
WMAT youth who had recent suicide attempts and
received New Hope showed decreases in self-reported
depressive symptoms, suicide ideation, negative cognitive
thinking and Emergency Department visits for behav-
ioral and mental health, and increases in youth connect-
ing with mental health care services [27].

Elders’ Resilience
For many years, the study team’s local Community Advis-
ory Board, Elders’ Council, Tribal Council, and Tribal
Health Board have emphasized the importance of Apache
traditions, cultural beliefs and values to prevent youth sui-
cide. Beginning in 2011, WMAT and JH CAIH worked to-
gether to develop a monthly manualized school-based
curriculum delivered by WMAT Elders to youth as an up-
stream, culturally grounded suicide prevention interven-
tion [39]. In the Apache language, the curriculum is called
Nowhi nalze’ dayúwéh bee goldoh dolee, with an approxi-
mate English translation to “Let our Apache heritage and
culture live on forever and teach the young ones.” Each
lesson is comprised of Elders introducing youth to Apache
language, cultural knowledge, and stories, with a strong
focus on respect and the sacredness of life. The curricu-
lum is organized by once-a-month 30-to-45min lessons,
with each month featuring specific themes (e.g., respect,
self-worth, spirituality, relationships/clan system) and rele-
vant seasonal teachings. Pilot data analysis for the school-
based curriculum is underway. The WMAT-JH CAIH re-
search team worked closely with Apache Elders to adapt
the monthly school-based curriculum into a single 2 to 4
h session. This shortened version was developed due to
Elders and Tribal Council expressing a desire to meet on a
one-on-one basis with at-risk youth in their homes to
teach these cultural lessons with youth at high risk for

suicide and their families. This brief version of Elders’ Re-
silience is being delivered in the current study by an Elder
with support from one of the WMAT Interventionists.
The curriculum covers strength through prayer and
tradition, respect, your journey, connection with our
community, our clans, our traditions and a promise
for the future, and includes working collaboratively on
a piece of traditional jewelry that the youth keeps.

Outcomes
Primary outcomes
The primary outcomes for this study are 1) suicide
ideation as measured by the SIQ/SIQ-JR, and 2) re-
silience as measured by a modified version of the Re-
siliency Scales for Children and Adolescents (RSEA)
(see Table 1 for full list of measures and assessment
timepoints) [33, 34, 40]. The SIQ and RSEA are com-
pleted at baseline, immediately following completion
of New Hope (30 days post baseline), at 60 days post
baseline, immediately following completion of Elders’
Resilience (90 days post baseline), and again at 120
and 180 days post baseline for all groups.

Secondary outcomes
Secondary outcomes for this study (See Table 1) include
depressive and anxiety symptoms, impulsivity, self-
efficacy and communal mastery, importance of following
AI values and cultural practices, self-esteem, hope, sub-
stance use, and a subset of local WMAT generated items
relating to changes observed among youth who have
previously received New Hope and/or Elders’ Resilience
interventions (See next section for description of how
these items were generated).

Table 1 Assessment Table and Timepoints

T1
(Baseline)

T2
(+ 30 days)

T3
(+ 60 days)

T4
(+ 90 days)

T5
(+ 180 days)

Demographics X X X

Suicide Ideation Questionnaire (SIQ/SIQ-JR) [33, 34] X X X X X

Resilience Scales (MAS, REL, REA) [40] X X X X X

Centers for Epidemiologic Studies Depression Scale Revised (CESDR-10) [41] X X X X X

The Children’s Hope Scale [42] X X X X X

The WHO Alcohol, Smoking and Substance Involvement
Screening Test (ASSIST) [43]

X X X X X

UPPS Impulsive Behavior Scale [44] X X X X X

Multicultural Mastery Scale [45] X X X X X

Voices of Indian Teens Cultural Issues and Interest [46–48] X X X X X

Rosenberg Self-Esteem Scale [49] X X X X X

Index of Local Indicators of Well-Being X X X X X

PROMIS Pediatric Anxiety Short Form [50] X X X X X
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Selection and adaptation of measures
Prior to starting the study, we worked with our local
WMAT collaborators to review all study measures and
the face validity of each item. Collaborators were
WMAT members of the WMAT-JH CAIH research
team who had worked with individuals experiencing sui-
cide ideation/behavior(s) for more than 2 years and were
involved in implementing a variety of suicide prevention
and youth enrichment programs. They identified several
items on the resilience scales and the SIQ that did not
seem culturally relevant. For example, the SIQ asks
about whether the individual has a will. However,
drafting wills is not a common practice in this com-
munity. Other items were reworded slightly to be
more literal. Finally, response options were changed
to reflect local ways of expressing levels of severity
while maintaining fidelity to the structure of the
scales. For example, on the resilience scale, the re-
sponse options of 0 “Never” to 3 “Almost Always”
were changed to 0 “Not at all” to a 3 “A lot.”
We also used nominal group and free-listing tech-

niques to identify other potential intervention effects
not captured by standard assessment instruments. As
both the New Hope and the longer Elders’ Resilience
interventions had been piloted previously in this com-
munity and delivered by WMAT CMHSs participating
in assessment review, they had personally observed
changes youth experienced as a result of these inter-
ventions that were not perceived to be measured by
the assessment battery. To capture these, we used a
free listing activity based on prior work by Bolton
and colleagues to better understand intervention im-
pacts [51]. WMAT CMHSs were asked two questions:
“What are all the changes that a youth experiences
because they participated in New Hope?” and “What
are all the changes that a youth experiences because
they participated in Elders’ Resilience?” CMHSs gen-
erated as many answers as they could on their own
sheets of paper, and then we compiled a comprehen-
sive list of these outcomes. Next, we used this list to
re-examine all assessment items. Where an item over-
lapped with a concept in the existing assessment bat-
tery, we noted it. We then created a list of local
indicators of well-being not captured in existing as-
sessments and created an index of 11 locally gener-
ated questions to monitor change on these tribally-
specific derived outcomes (See Table 1).

Monitoring of intervention and data quality
Data quality review occurs on a weekly basis throughout
data collection to identify and reduce to the lowest level
possible data missingness, inconsistencies and data entry
mistakes. Our data system, REDCap, automatically gen-
erates a weekly report that identifies all concerns by

concern type and participant ID. This information is
then given to IEs to correct, or follow-up with the re-
spondent. In addition to weekly data quality scans, the
IEs answer a brief “session summary” form after each
evaluation that addresses other data quality concerns.
For example, IEs report on the number of interruptions
that took place during the interview, the number of indi-
viduals present during data collection, and if they knew
the participant prior to data collection. This information
is collected with the aim of continually monitoring and
training IEs and controlling for any protocol departure
variables in the final analyses stage.

Safety of participants
The WMAT-JH CAIH team has an established suicide
risk safety protocol that is utilized in this study. During
all assessment and intervention visits (Optimized Case
Management, New Hope, or Elders’ Resilience), every
participant receives the Suicide Ideation Questionnaire
(SIQ/SIQ-JR) [34] to determine current suicide risk and
ensure participant safety. If the SIQ score is above 37
and SIQ-JR score is above 16, WMAT study staff admin-
ister the SIQ-Past Few Days (SIQ-PFD) that includes 6
critical items to further assess frequency and severity of
suicide ideation in the last few days. Based on the partic-
ipants’ SIQ/SIQ-JR score, they are categorized into one
of three categories: 1) does not appear at risk for suicide
(SIQ below 37 or SIQ-JR below 16); 2) at some risk for
suicide (SIQ above 37 or SIQ-JR above 16 and 0 items
scored 4 (several times in the past few days), 5 (once a
day), or 6 (several times a day) on SIQ-PFD); or 3) at
medium to very high risk for suicide (SIQ above 37 or
SIQ-JR above 16 and at least 1 item scored 4, 5, 6 on
SIQ-PFD). These cut-off scores are based upon previous
research with the WMAT community to accurately de-
tect suicide ideation and suicide attempts [33].
If the participant falls into the “does not appear at risk

for suicide” category based upon SIQ/SIQ-JR score and
their own observations when interacting with partici-
pants, study staff do not take immediate action. If the
participant is deemed to be “at some risk for suicide”
study staff call the WMAT Behavioral Health Program
Manager on site to review the case and develop a plan,
including assessment and referral to local tribal behav-
ioral health services. The Behavioral Health Program
Manager notifies either one of the Co-PIs or a Co-I (two
are Licensed Psychologists) to review and confirm the
plan. If the participant is “at medium to very high risk
for suicide”, study staff call the WMAT Behavioral
Health Program Manager to review the case including
SIQ scores, family support, determine if the participant
has an upcoming behavioral health appointment, and
develop a plan which may include an urgent appoint-
ment with local tribal behavioral health services or
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Emergency Department visit if the participant is at
imminent risk for suicide. The Behavioral Health Pro-
gram Manager notifies one of the Co-PIs or a Co-I (two
are Licensed Psychologists) to review and confirm the
plan; parent/guardian(s) are also notified if immediate
triage of participants is necessary to ensure their safety.
Serious adverse events (e.g., participant death) for

youth participants are reported in real-time to partici-
pating IRBs and the trial’s Data Safety and Monitoring
Board (DSMB). The DSMB includes three members: one
suicide prevention expert, one biostatistican, and one ex-
pert in AI/AN health. The three-member DSMB meets
with study investigators biannually and reviews trial pro-
gress and any adverse events. The trial data team
unblinds adverse events for review by the DSMB; how-
ever, the PIs do not have access to this information. If
the DSMB were to determine any interventions were
causing harm to participants, the intervention and/or
study would be revised or discontinued.

Statistical analysis
Primary aim
Our data analysis plan is designed to determine which of
the four sequences of interventions: New Hope plus Op-
timized Case Management, Optimized Case Manage-
ment plus Elders’ Resilience, New Hope plus Elders’
Resilience plus Optimized Case Management, and Opti-
mized Case Management alone have the greater effects
on suicide ideation and resilience 6 months post-index
events (baseline). Given the longitudinal nature of the
data, we will use mixed-effects regression models
(MRMs) to estimate average treatment effects over 6
months while accounting for shared variance of repeated
measures within participant [52]. MRMs are highly flex-
ible, addressing: variability in number and spacing of
measurements, a variety of outcome distributions, linear
and non-linear patterns of change (e.g., quadratic), and
are robust to missing data.
The use of MRMs will also allow for testing piecewise

or discontinuous change to obtain highly targeted tests
of intervention effects [53]. Specifically, this technique
will involve adding a time-varying dichotomous indicator
for participants receiving New Hope in the initial
randomization, and individuals receiving Optimized
Case Management or Elders’ Resilience in the second
randomization. With these indicators simultaneously
modeled, the reference category will represent individ-
uals receiving Optimized Case Management in the first
randomization and will allow us to test for change in
means across all four groups. For example, this coding
strategy will allow testing for a change in means for indi-
viduals receiving New Hope followed by Optimized Case
Management and individuals receiving New Hope
followed by Elders’ Resilience.

Secondary aim
Due to anticipated sample sizes, proposed mediation
and moderation models are hypothesis generating only.
Proposed moderators (i.e., suicide ideation, binge sub-
stance use with recent suicide ideation, and suicide at-
tempt) will be evaluated by including them at the
appropriate level of measurement in the models detailed
above, and interaction terms will be specified between
moderator and intervention terms of interest.
For the proposed mediators (hopefulness, substance use,

and impulsivity for New Hope; and self-esteem, connect-
edness, and cultural identity for Elders’ Resilience), a key
strength is that the mediator and outcome processes are
measured longitudinally; however, this approach re-
quires a specialized model for testing mediation [54].
A parallel process latent growth curve mediation
model will be used to simultaneously model change
over time in the mediator and change over time in
the outcome, where for the mediation test, the medi-
ator slope will be specified as a predictor of the out-
come slope. The statistical test for the mediated effect
will be based on the product of the coefficients for
the extent to which the intervention changes the me-
diator and the extent to which the mediator affects
the outcome (i.e., αβ). We will calculate asymmetric
bootstrapped SEs and confidence intervals for the me-
diation effect to determine precision. Use of a parallel
process latent growth curve model offers greater stat-
istical power relative to traditional causal steps ap-
proaches [55].

Discussion
This study is groundbreaking in its use of an innovative
evaluation design to understand how brief interventions
used alone or in sequence can prevent suicide ideation
and behaviors among an AI youth population. In addition,
the prevention interventions have been specifically de-
signed to reach youth outside of the mental health sys-
tem—which presents formidable barriers to care, and are
delivered by local AI CMHSs, increasing capacity for men-
tal health care, sustainability and, ultimately, potential
scaling to other communities with few mental health care
resources [22, 56]. The interventions have been adapted
or co-created through a strong tribal-academic partner-
ship to target locally relevant modifiable risk and protect-
ive factors for suicide and related behaviors. We are also
focused on testing brief interventions, to build on the ex-
perience of clinicans in this field that some youth may
only need short-term assistance to overcome a period of
intense emotional discomfort and can learn skills and in-
tegrate concepts and new perspectives to protect them
during future periods of distress. Our study will contribute
to the growing literature examining brief suicide preven-
tion interventions [57]. However, our focus on testing
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brief suicide prevention interventions delivered to AI/AN
youth by CMHSs or local Elders in community settings is
novel. To move the field forward, the use of a SMART
evaluation design is powered to detect which combination
of brief interventions works to reduce suicide ideation and
promote resilience, while our moderation analysis will
allow us to explore what type of individuals—considering
age and type of index event—benefit most from which in-
tervention(s). Ultimately, this study seeks to inform the
creation of a scalable, adaptive model to reduce suicide
risk and promote resilience among AI youth.

Limitations
Studies of youth suicide are inherently challenging due
to the critical need for ensuring the safety of all partici-
pants while developing evidence for what interventions
are more or less effective [58]. The selection of the
SMART design was aimed at increasing opportunities
for participants to be exposed to one or two promising
brief interventions while maintaining and optimizing
case management as the standard of care for all partici-
pants, since case management has proven to be an
effective approach to help reduce suicide in this com-
munity [21]. Optimized Case Management may dilute
our ability to detect between group differences and we
cannot detect independent effects of Optimized Case
Management alone, without a treatment-as-usual con-
trol group. However, Optimized Case Management is
necessary to ensure safety of participants by optimizing
the current highest standard of care and prevention in
the community. The WMAT-JH CAIH research team
also has a well-established suicide risk protocol to ad-
dress safety concerns of participants being used in this
study. Finally, because this study was designed to pro-
duce knowledge about suicide prevention building on a
long line of research with one Southwest AI commu-
nity, results may not generalize to other tribal commu-
nities. However, other components of the grant funding
this work (5U19MH113136–03) and additional grants
(NIMH K01 MH116335) are focused on determining
how the interventions, if proven effective, can be
adapted and scaled to other tribal communities who
have key stakeholders participating on a cross-site
steering committee that receives quarterly briefings
about this research and additional technical assistance
to prevent suicide in their own communities [29].

Strengths
This study answers a call for empirical research to evalu-
ate protective factor and culturally-based interventions
to address AI/AN youth suicide [59, 60]. WMAT part-
ners have dedicated years of effort, resources, and time
to develop community-driven interventions to reduce

suicide in their own community. Community mental
health specialists (i.e., paraprofessionals) are used at all
levels of this study; from the Interventionists who are
delivering the intervention, to the co-investigators who
are leading overall grant efforts. AI paraprofessionals
play an important role in carrying out community-led
interventions that empower the community, uphold tri-
bal sovereignty, and build capacity to sustain efforts
long-term [61]. If study results are achieved, there is
promise for lasting benefits for the community, other
tribal nations, and significant advances for the suicide
prevention field.

Abbreviations
AI/AN: American Indian/Alaska Native; ATS: Adaptive Treatment Strategies;
CMHS: Community Mental Health Specialist; IE: Independent Evaluator; JH
CAIH: Johns Hopkins Center for American Indian Health; MRM: Mixed-effects
regression models; RSEA: Resiliency Scales for Children and Adolescents;
SIQ: Suicide Ideation Questionnaire; SIQ-JR: Suicide Ideation Questionnaire –
Junior; SIQ-PFD: Suicide Ideation Questionnaire – Past Few Days;
SMART: Sequential Multiple Assignment Randomized Trial; T1: Timepoint 1;
T2: Timepoint 2; T3: Timepoint 3; T4: Timepoint 4; T5: Timepoint 5;
U.S: United States; WMAT: White Mountain Apache Tribe

Acknowledgments
We humbly acknowledge the youth, families, and community members for
their participation in this study. We respectfully acknowledge the tribal
leaders and stakeholders that participated in this study design for their
innovation and leadership in research.

Authors’ contributions
NG, CL Team, MC, AB, EH conceptualized the study design. VO, EH, JI, MC, AB
drafted the manuscript. All authors reviewed and approved the manuscript.

Funding
The author(s) disclosed receipt of the following financial support for the
research, authorship, and or publication of this article: funding was received
from the National Institute of Mental Health (5U19MH113136–03). The
opinions and views expressed in this paper are those solely of the authors
and do not necessarily represent the official position of the study sponsors.
The funding source had no role in the study design and do not have any
role in data collection, management, analysis, and interpretation. The study
sponsor has no role in the writing of this manuscript and the decision to
submit the report for publication.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
This study was approved by the Tribal Council, Tribal Health Advisory Board,
and Johns Hopkins University research review boards (Current protocol
version: #8, IRB#00008138). This manuscript was approved by the Tribal
Council and Tribal Health Advisory Board. Informed consent to participate in
this study is obtained from all participants through written consent for those
over age 18, plus child assent and parent/guardian consent for youth under
18 years old.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

O’Keefe et al. BMC Public Health         (2019) 19:1675 Page 10 of 12



Received: 30 August 2019 Accepted: 22 November 2019

References
1. Racial and Ethnic Disparities | Suicide Prevention Resource Center. [cited

2019 Jul 29]. Available from: https://www.sprc.org/racial-ethnic-disparities
2. WISQARS (Web-based Injury Statistics Query and Reporting System)|Injury

Center|CDC. 2019 [cited 2019 Jul 29]. Available from: https://www.cdc.gov/
injury/wisqars/index.html

3. Enomoto K, Smith M. The National Tribal Behavioral Health Agenda. Rockville:
Substance Abuse and Mental Health Service Administration; 2016. Available
from: https://store.samhsa.gov/system/files/pep16-ntbh-agenda.pdf

4. Gone JP, Trimble JE. American Indian and Alaska native mental health:
diverse perspectives on enduring disparities. Annu Rev Clin Psychol.
2012;8:131–60.

5. Dillard DA, Avey JP, Robinson RF, Smith JJ, Beals J, Manson SM, et al.
Demographic, clinical, and service utilization factors associated with suicide-
related visits among Alaska native and American Indian adults. Suicide Life
Threat Behav. 2017;47(1):27–37.

6. Kelley A, Restad D, Killsback J. A public health approach: documenting the
risk and protective factors of suicide ideation in one American Indian
community. Psychol Serv. 2018;15(3):325.

7. Borowsky IW, Resnick MD, Ireland M, Blum RW. Suicide attempts among
American Indian and Alaska native youth: risk and protective factors. Arch
Pediatr Adolesc Med. 1999;153(6):573–80.

8. Tucker RP, Wingate LR, O’Keefe VM, Hollingsworth DW, Cole AB. An
examination of historical loss thinking frequency and rumination on suicide
ideation in American Indian young adults. Suicide Life Threat Behav. 2016;
46(2):213–22.

9. McQuaid RJ, Bombay A, McInnis OA, Humeny C, Matheson K, Anisman H.
Suicide ideation and attempts among first nations peoples living on-reserve
in Canada: the intergenerational and cumulative effects of Indian residential
schools. Can J Psychiatry. 2017;62(6):422–30.

10. Walls ML, Hautala D, Hurley J. “Rebuilding our community”: hearing silenced
voices on aboriginal youth suicide. Transcult Psychiatry. 2014;51(1):47–72.

11. Brockie TN, Dana-Sacco G, Wallen GR, Wilcox HC, Campbell JC. The relationship
of adverse childhood experiences to PTSD, depression, poly-drug use and
suicide attempt in reservation-based native American adolescents and young
adults. Am J Community Psychol. 2015;55(3–4):411–21.

12. Wexler L, Silveira ML, Bertone-Johnson E. Factors associated with Alaska
native fatal and nonfatal suicidal behaviors 2001–2009: trends and
implications for prevention. Arch Suicide Res. 2012;16(4):273–86.

13. Leavitt RA. Suicides Among American Indian/Alaska Natives — National
Violent Death Reporting System, 18 States, 2003–2014. MMWR Morb Mortal
Wkly Rep. 2018;67 [cited 2019 Jul 29]. Available from: https://www.cdc.gov/
mmwr/volumes/67/wr/mm6708a1.htm.

14. Garroutte EM, Goldberg J, Beals J, Herrell R, Manson SM, Team A-S.
Spirituality and attempted suicide among American Indians. Soc Sci Med.
2003;56(7):1571–9.

15. Strickland CJ, Walsh E, Cooper M. Healing fractured families: parents’ and
elders’ perspectives on the impact of colonization and youth suicide
prevention in a Pacific northwest American Indian tribe. J Transcult Nurs.
2006;17(1):5–12.

16. Allen J, Mohatt GV, Fok CCT, Henry D, Burkett R, Team PA. A protective
factors model for alcohol abuse and suicide prevention among Alaska
native youth. Am J Community Psychol. 2014;54(1–2):125–39.

17. DeCou CR, Skewes MC, López ED, Skanis ML. The benefits of discussing
suicide with Alaska native college students: qualitative analysis of in-depth
interviews. Cultur Divers Ethnic Minor Psychol. 2013;19(1):67.

18. Mohatt NV, Fok CCT, Burket R, Henry D, Allen J. Assessment of awareness of
connectedness as a culturally-based protective factor for Alaska native
youth. Cultur Divers Ethnic Minor Psychol. 2011;17(4):444.

19. Herne MA, Bartholomew ML, Weahkee RL. Suicide mortality among
American Indians and Alaska natives, 1999–2009. Am J Public Health. 2014;
104(S3):S336–42.

20. Cwik MF, Barlow A, Goklish N, Larzelere-Hinton F, Tingey L, Craig M, et al.
Community-based surveillance and case management for suicide
prevention: an American Indian tribally initiated system. Am J Public Health.
2014;104(S3):e18–23.

21. Cwik MF, Tingey L, Maschino A, Goklish N, Larzelere-Hinton F, Walkup J,
et al. Decreases in suicide deaths and attempts linked to the White

Mountain apache suicide surveillance and prevention system, 2001–2012.
Am J Public Health. 2016;106(12):2183–9.

22. O’Keefe VM, Cwik MF, Haroz EE, Barlow A. Increasing culturally responsive
care and mental health equity with indigenous community mental health
workers. Psychol Serv. 2019; [cited 2019 Jun 28]; Available from: http://doi.
apa.org/getdoi.cfm?doi=10.1037/ser0000358.

23. Mullany B, Barlow A, Goklish N, Larzelere-Hinton F, Cwik M, Craig M, et al.
Toward Understanding Suicide Among Youths: Results From the White
Mountain Apache Tribally Mandated Suicide Surveillance System, 2001--
2006. Am J Public Health. 2009;99(10):1840–8.

24. Cwik M, Barlow A, Tingey L, Goklish N, Larzelere-Hinton F, Craig M,
et al. Exploring risk and protective factors with a community sample of
American Indian adolescents who attempted suicide. Arch Suicide Res.
2015;19(2):172–89.

25. Tingey L, Cwik MF, Goklish N, Larzelere-Hinton F, Lee A, Suttle R, et al. Risk
pathways for suicide among native American adolescents. Qual Health Res.
2014;24(11):1518–26.

26. Tingey LL. A community-based mixed methods approach to developing
behavioural health interventions among indigenous adolescent
populations; 2016.

27. Cwik M, Tingey L, Lee A, Suttle R, Lake K, Walkup JT, et al. Development and
piloting of a brief intervention for suicidal American Indian adolescents. Am
Indian Alsk Native Ment Health. 2016;23(1):105.

28. Lei H, Nahum-Shani I, Lynch K, Oslin D, Murphy SA. A" SMART" design
for building individualized treatment sequences. Annu Rev Clin Psychol.
2012;8:21–48.

29. NIMH » Collaborative Hubs to Reduce the Burden of Suicide among American
Indian and Alaska Native Youth. [cited 2019 Jul 29]. Available from: https://
www.nimh.nih.gov/about/organization/od/odwd/ai-an/index.shtml

30. Almirall D, Compton SN, Gunlicks-Stoessel M, Duan N, Murphy SA.
Designing a pilot sequential multiple assignment randomized trial for
developing an adaptive treatment strategy. Stat Med. 2012;31(17):1887–902.

31. Barlow A, Tingey L, Cwik M, Goklish N, Larzelere-Hinton F, Lee A, et al.
Understanding the relationship between substance use and self-injury in
American Indian youth. Am J Drug Alcohol Abuse. 2012;38(5):403–8.

32. Cwik MF, Rosenstock S, Tingey L, Redmond C, Goklish N, Larzelere-
Hinton F, et al. Exploration of pathways to binge drinking among
American Indian adolescents. Prev Sci. 2017;18(5):545–54.

33. Hill K, Van Eck K, Goklish N, Larzelere-Hinton F, Cwik M. Factor structure
and validity of the SIQ-JR in a southwest American Indian tribe. Psychol
Serv. 2018. Advance online publication: http://dx.doi.org/10.1037/
ser0000298.

34. Reynolds WM. Suicidal ideation questionnaire (SIQ). Odessa: Psychological
Assessment Resources; 1987.

35. Asarnow JR, Baraff LJ, Berk M, Grob CS, Devich-Navarro M, Suddath R,
et al. An emergency department intervention for linking pediatric
suicidal patients to follow-up mental health treatment. Psychiatr Serv.
2011;62(11):1303–9.

36. Donaldson D, Spirito A, Arrigan M, Aspel JW. Structured disposition
planning for adolescent suicide attempters in a general hospital: preliminary
findings on short-term outcome. Arch Suicide Res. 1997;3(4):271–82.

37. Rotheram-Borus MJ, Piacentini J, Cantwell C, Belin TR, Song J. The 18-month
impact of an emergency room intervention for adolescent female suicide
attempters. J Consult Clin Psychol. 2000;68(6):1081.

38. Rotheram-Borus MJ, Piacentini J, Van Rossem R, Graae F, Cantwell C, Castro-
Blanco D, et al. Enhancing treatment adherence with a specialized
emergency room program for adolescent suicide attempters. J Am Acad
Child Adolesc Psychiatry. 1996;35(5):654–63.

39. Cwik M, Goklish N, Masten K, Lee A, Suttle R, Alchesay M, et al. “Let our
Apache Heritage and Culture Live on Forever and Teach the Young Ones”:
Development of The Elders’ Resilience Curriculum, an Upstream Suicide
Prevention Approach for American Indian Youth. Am J Community Psychol.
2019;;64(1–2):137–45.

40. Prince-Embury S. The resiliency scales for children and adolescents,
psychological symptoms, and clinical status in adolescents. Can J Sch
Psychol. 2008;23(1):41–56.

41. Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Measur. 1977;1(3):385–401.

42. Snyder CR, Hoza B, Pelham WE, Rapoff M, Ware L, Danovsky M, et al. The
development and validation of the Children’s Hope scale. J Pediatr Psychol.
1997;22(3):399–421.

O’Keefe et al. BMC Public Health         (2019) 19:1675 Page 11 of 12

https://www.sprc.org/racial-ethnic-disparities
https://www.cdc.gov/injury/wisqars/index.html
https://www.cdc.gov/injury/wisqars/index.html
https://store.samhsa.gov/system/files/pep16-ntbh-agenda.pdf
https://www.cdc.gov/mmwr/volumes/67/wr/mm6708a1.htm
https://www.cdc.gov/mmwr/volumes/67/wr/mm6708a1.htm
http://doi.apa.org/getdoi.cfm?doi=10.1037/ser0000358
http://doi.apa.org/getdoi.cfm?doi=10.1037/ser0000358
https://www.nimh.nih.gov/about/organization/od/odwd/ai-an/index.shtml
https://www.nimh.nih.gov/about/organization/od/odwd/ai-an/index.shtml
http://dx.doi.org/10.1037/ser0000298
http://dx.doi.org/10.1037/ser0000298


43. Ali R, Awwad E, Babor T, Bradley F, Butau T, Farrell M, et al. The alcohol,
smoking and substance involvement screening test (ASSIST): development,
reliability and feasibility. Addiction. 2002;97(9):1183–94.

44. Whiteside SP, Lynam DR. The five factor model and impulsivity: using a
structural model of personality to understand impulsivity. Personal Individ
Differ. 2001;30:669–89.

45. Fok C, Allen J, Henry D, Mohatt G, Team PA. Multicultural mastery scale for
youth: multidimensional assessment of culturally mediated coping
strategies. Psychol Assess. 2012;24(2):313–27.

46. Manson S. Voices of Indian Teens survey (VOICES). In: Alcohol Use/Abuse
among Indian Boarding School Students; 1991. [cited 2019 July 30].
Available from: http://www.ucdenver.edu/academics/colleges/PublicHealth/
research/centers/CAIANH/NCAIANMHR/ResearchProjects/Pages/
VoicesofIndianTeens.aspx.

47. Novins DK, Mitchell CM. Factors associated with marijuana use among
American Indian adolescents. Addiction. 1998;93(11):1693–702 [cited 2019
Jul 30] Available from: http://search.ebscohost.com/login.aspx?direct=
true&db=psyh&AN=1998-11901-005&site=ehost-live&scope=site.

48. Moran JR, Fleming CM, Somervell P, Manson SM. Measuring bicultural
ethnic identity among American Indian adolescents: a factor analysis study.
J Adoles Res. 1999;14(4):405–26 [cited 2019 Jul 30]. Available from: http://
search.ebscohost.com/login.aspx?direct=true&db=psyh&AN=1999-11524-002
&site=ehost-live&scope=site.

49. Rosenberg M. Society and the adolescent self-image. Princeton: Princeton
University Press; 1965.

50. Pilkonis PA, Choi SW, Reise SP, Stover AM, Riley WT, Cella D. Item banks for
measuring emotional distress from the Patient-Reported Outcomes
Measurement Information System (PROMIS®): Depression, anxiety, and
anger. Assessment. 2011;18(3):263–83 cited 2019 Jul 30.

51. Kellner M, Health JBS of P. Design, Implementation, Monitoring and
Evaluation (DIME). Johns Hopkins Bloomberg School of Public Health. [cited
2019 Jul 29]. Available from: https://www.jhsph.edu/research/centers-and-
institutes/global-mental-health/resource-materials/design-implementation-
monitoring-and-evaluation-dime/

52. Raudenbush SW, Bryk AS. Hierarchical linear models: Applications and data
analysis methods, vol. 1: Sage; 2002. [cited 2017 Apr 7]. Available from: https://
books.google.com/books?hl=en&lr=&id=uyCV0CNGDLQC&oi=fnd&pg=PR1
7&dq=Hierarchical+Linear+Models:Applications+and+Data+Analysis+
Methods&ots=qA9FWtW7QG&sig=AHHqjRcJz0pvrGUP2Y3nxG7sXpc

53. Singer JD, Willett JB, Willett JB. Applied longitudinal data analysis: modeling
change and event occurrence. New York: Oxford University Press; 2003.

54. Cheong J, MacKinnon DP, Khoo ST. Investigation of mediational processes
using parallel process latent growth curve modeling. Struct Equ Modeling.
2003;10(2):238–62.

55. MacKinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets V. A
comparison of methods to test mediation and other intervening variable
effects. Psychol Methods. 2002;7(1):83.

56. Rasmus SM, Whitesell NR, Mousseau A, Allen J. An intervention science to
advance underrepresented perspectives and indigenous self-determination
in health. Prev Sci. 2019:1–10. https://doi.org/10.1007/s11121-019-01025-1.

57. Milner AJ, Carter G, Pirkis J, Robinson J, Spittal MJ. Letters, green cards,
telephone calls and postcards: systematic and meta-analytic review of brief
contact interventions for reducing self-harm, suicide attempts and suicide.
Br J Psychiatry. 2015 Mar;206(3):184–90.

58. Wexler L, Chandler M, Gone JP, Cwik M, Kirmayer LJ, LaFromboise T, et al.
Advancing suicide prevention research with rural American Indian and
Alaska native populations. Am J Public Health. 2015;105(5):891–9.

59. Freedenthal S, Stiffman AR. Suicidal behavior in urban American Indian
adolescents: a comparison with reservation youth in a southwestern state.
Suicide Life Threat Behav. 2004;34(2):160–71.

60. Wexler LM, Dam HT, Silvius K, Mazziotti J, Bamikole I. Protective factors of
native youth: findings from a self-report survey in rural Alaska. J Youth Stud.
2016 Apr;19(3):358–73.

61. Allen J. Suicide prevention—we know what to do, but will we do it? Amer
J Public Health. 2019;109(5):668–70.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

O’Keefe et al. BMC Public Health         (2019) 19:1675 Page 12 of 12

http://www.ucdenver.edu/academics/colleges/PublicHealth/research/centers/CAIANH/NCAIANMHR/ResearchProjects/Pages/VoicesofIndianTeens.aspx
http://www.ucdenver.edu/academics/colleges/PublicHealth/research/centers/CAIANH/NCAIANMHR/ResearchProjects/Pages/VoicesofIndianTeens.aspx
http://www.ucdenver.edu/academics/colleges/PublicHealth/research/centers/CAIANH/NCAIANMHR/ResearchProjects/Pages/VoicesofIndianTeens.aspx
http://search.ebscohost.com/login.aspx?direct=true&db=psyh&AN=1998-11901-005&site=ehost-live&scope=site
http://search.ebscohost.com/login.aspx?direct=true&db=psyh&AN=1998-11901-005&site=ehost-live&scope=site
http://search.ebscohost.com/login.aspx?direct=true&db=psyh&AN=1999-11524-002&site=ehost-live&scope=site
http://search.ebscohost.com/login.aspx?direct=true&db=psyh&AN=1999-11524-002&site=ehost-live&scope=site
http://search.ebscohost.com/login.aspx?direct=true&db=psyh&AN=1999-11524-002&site=ehost-live&scope=site
https://www.jhsph.edu/research/centers-and-institutes/global-mental-health/resource-materials/design-implementation-monitoring-and-evaluation-dime/
https://www.jhsph.edu/research/centers-and-institutes/global-mental-health/resource-materials/design-implementation-monitoring-and-evaluation-dime/
https://www.jhsph.edu/research/centers-and-institutes/global-mental-health/resource-materials/design-implementation-monitoring-and-evaluation-dime/
https://books.google.com/books?hl=en&lr=&id=uyCV0CNGDLQC&oi=fnd&pg=PR17&dq=Hierarchical+Linear+Models:Applications+and+Data+Analysis+Methods&ots=qA9FWtW7QG&sig=AHHqjRcJz0pvrGUP2Y3nxG7sXpc
https://books.google.com/books?hl=en&lr=&id=uyCV0CNGDLQC&oi=fnd&pg=PR17&dq=Hierarchical+Linear+Models:Applications+and+Data+Analysis+Methods&ots=qA9FWtW7QG&sig=AHHqjRcJz0pvrGUP2Y3nxG7sXpc
https://books.google.com/books?hl=en&lr=&id=uyCV0CNGDLQC&oi=fnd&pg=PR17&dq=Hierarchical+Linear+Models:Applications+and+Data+Analysis+Methods&ots=qA9FWtW7QG&sig=AHHqjRcJz0pvrGUP2Y3nxG7sXpc
https://books.google.com/books?hl=en&lr=&id=uyCV0CNGDLQC&oi=fnd&pg=PR17&dq=Hierarchical+Linear+Models:Applications+and+Data+Analysis+Methods&ots=qA9FWtW7QG&sig=AHHqjRcJz0pvrGUP2Y3nxG7sXpc
https://doi.org/10.1007/s11121-019-01025-1

	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Methods/design
	Overview of study design
	Study site
	Participants
	Recruitment and consent
	Randomization and blinding
	Sample size
	Intervention
	Optimized Case Management
	New Hope
	Elders’ Resilience

	Outcomes
	Primary outcomes
	Secondary outcomes
	Selection and adaptation of measures

	Monitoring of intervention and data quality
	Safety of participants
	Statistical analysis
	Primary aim
	Secondary aim


	Discussion
	Limitations
	Strengths
	Abbreviations

	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

