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A B S T R A C T

Suicide is a leading cause of death for youth and young adults. There is a need for interventions that are suicide- 
specific, developmentally relevant, and accessible. The current study examines Suicide Index Score (SIS) ty
pologies through the Collaborative Assessment and Management of Suicidality in an adolescent sample (CAMS- 
4Teens).
Method: 108 participants (59.4 % female, 78.9 % Caucasian, and mean age of 14.9 years) during an ongoing 
study who participated in up to 4 sessions of CAMS-4Teens were categorized using the SIS typologies: wish to live 
(WTL), ambivalent (AMB), and wish to die (WTD). Caregiver burden and family connectedness were also 
assessed. Main outcomes included pre-post differences in CAMS overall suicide risk scores and SSF Core 
Assessment scores. Two-way mixed repeated measures ANOVAs and their interactions were conducted.
Results: Analyses revealed significant interactions between pre-post differences in CAMS overall suicide risk for 
the SIS groups, with WTD having the most significant reductions. None of the remaining interactions were 
significant, yet there were significant main effects over time for all pre-post outcomes regardless of SIS group 
status. Findings from exploratory analyses involving participants who completed a single session of CAMS are 
also discussed.
Conclusion: This was the first study to examine SIS typologies among an adolescent sample and demonstrates the 
benefits of identifying treatment targets for youth receiving CAMS and their family.

1. Introduction

Suicide is the second- and third‑leading cause of death for youth 
between the ages of 10–14 years and 15–24 years respectively (CDC, 
2022). Despite these alarming statistics, a meta-analysis in 2017 of the 
past 50 years of suicide research revealed that the field does not predict 
suicide outcomes more than chance (Franklin et al., 2017). Thus, 
Franklin et al. (2017) list several next steps to advance suicide research, 
including using clear terms of suicide outcomes (i.e., ideation, plans, and 
attempts). Researchers in the field of suicide prevention have advocated 
for the use of evidence-based interventions (Goldstein Grumet and 
Jobes, 2024; Klonsky et al., 2020). Overall, it is argued that the field of 
suicide needs both effective ways of classifying and intervening for those 
who are considering suicide. Specifically, having a system that aligns 
with actual risk and facilitates accuracy in clinical decision making 
would help the current approach that hinges on clinical judgement, and 
self- reported plan and intent, and has significant implications for youth 
care and quality of life. In addition, matching treatment type, dose, 

based on risk typologies would be of great benefit to allocate resources 
effectively.

This current project will be the first in an adolescent sample to assess 
the relationship between a suicide risk typology – Suicide Index Score 
typologies (SIS; Kovacs and Beck, 1977) – and the application of a 
suicide-specific treatment, the Collaborative Assessment of Suicidality 
(CAMS; Jobes, 2023; Jobes et al., 2019). In examining SIS typologies for 
adolescents, this study will be the first to assess the distribution and 
relationship of SIS typologies with other suicide-related variables/out
comes among youth endorsing suicidality. Given that CAMS is in the 
nascent stages of being adapted and implemented for youth, an impor
tant developmental consideration for adolescence, the roles of family 
connectedness and caregiver burden, are included in this study to 
further efforts in understanding key family targets for intervention to 
reduce youth suicide risk.
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1.1. Suicide theories

Joiner has identified that feeling like a burden to others – perceived 
burdensomeness – and feeling like one does not belong – thwarted 
belongingness – are the two interpersonal factors emphasized in the ITS in 
relation to suicide ideation. These factors coupled with acquired capa
bility (e.g., increased pain tolerance and engaging in non-suicidal self- 
injury) increases the chances for suicide attempts (Joiner, 2005). Taken 
together, interpersonal processes seem to be a catalyst that may escalate 
suicide risk and may be especially relevant for adolescents in their 
developmental stage (Vergara et al., 2023). These theories do not in 
themselves implicate youth's relationship with their caregivers and 
family. However, several family experiences such as parental rejection, 
intrusiveness, and withdrawal may contribute to suicidal youth's sense 
of perceived burdensomeness and thwarted burdensomeness (Diamond 
et al., 2022). Moreover, interpersonal stressors may negatively impact 
parents' reactions and interactions in the parent-child relationship and 
contribute to youth suicidality (Adrian et al., 2022). In fact, several 
treatments for suicidal youth also include family members in an effort to 
aid with attachment, connectedness, and belonging (Diamond et al., 
2022).

Edwin Shneidman (1996) posited that the individual grappling with 
suicidality is plagued by a mental state characterized by pain (psy
chache), and ambivalence toward both life and death may be present 
when considering suicide (Shneidman, 1996). Kovacs and Beck (1977)
assessed this life-death discrepancy in what they referred to as the in
ternal struggle hypothesis. The original Suicide Index Score (SIS; Kovacs 
and Beck, 1977) approach operationalizes the internal struggle hy
pothesis through establishing the following dominant mental state ty
pologies: wish to die (WTD) and wish to live (WTL). Kovacs and Beck 
(1977) found that those in the WTD group, compared to the WTL group, 
had higher suicide intent among adult patients hospitalized for suicide 
attempts. The SIS groupings were subsequently adapted in measurement 
items, and a group was added specifically for ambivalence (AMB) about 
both wanting to live and die (Brown et al., 2005; Bryan et al., 2016).

1.2. Suicide Index Score (SIS)

SIS typologies have predicted suicidality within the context of a 
suicide-specific treatment that is found to be effective for those who 
endorse suicidal thinking – Collaborative Assessment and Management 
of Suicidality (CAMS) – in adult samples (Jobes, 2023). A recent meta- 
analysis of nine adult CAMS trials found significant support for CAMS 
at reducing suicidal ideation (d = 0.25) and symptom distress (d = 0.29) 
especially hopelessness when compared to control care (Swift et al., 
2021). Additionally, CAMs trial for adults have resulted in 7 published 
randomized control trials, with a recent RCT among suicidal adult in
patients finding CAMS, more so than enhanced treatment as usual, led to 
less suicide attempts one month after discharge (Santel et al., 2023). 
There are five key CAMS SSF Core Assessment outcomes that the client 
and the therapist collaborate to assess: psychological pain, agitation, 
hopelessness, self-hate, and stress (Jobes, 2023).

In a longitudinal study of adults in an outpatient setting, O'Connor 
et al. (2012a) found that the SIS typologies, more so than history of 
suicide attempts, predicted clinical treatment outcomes over a 12-month 
follow-up period. The AMB group, compared to the WTD group, largely 
drove the results through significantly predicting suicide ideation across 
the 12 month period (O'Connor et al., 2012a). Specifically, more so than 
suicide attempt history, AMB status predicted no longer meeting a 
clinical threshold of suicide ideation at the 12-month follow up. Such 
findings suggest that the AMB group is not only distinct from the WTD 
and WTL, but also that SIS typologies may be particularly important to 
assess for predicting clinical outcomes for individuals grappling with 
suicidality (O'Connor et al., 2012a, 2012b). Lento et al. (2013) also 
assessed SIS typologies in a sample of inpatient adults and found that 
some groups differed on suicidal ideation at the start of CAMS (WTD and 

AMB > WTL). Notably, Lento et al. (2013) found that those with a clear 
WTL or WTD orientation were more likely to have their suicidal ideation 
resolve by discharge, while those in the AMB group showed no clear 
pattern. The WTL was the fastest group to have ideation resolve and 
maintain low, although not statistically significant.

SIS typologies have also been examined in the context of assessing 
CAMS SSF Core outcomes in adults in one study. Specifically, Corona 
et al. (2013) conducted a study in which they examined SIS group status 
on initial and post CAMS sessions in a Danish adult outpatient sample. 
The authors found that SIS groups differed significantly only on the 
overall suicide risk scores at initial session and post-treatment (WTD >
AMB > WTL). Moreover, there was a significant interaction between the 
reduction in pre-post CAMS overall suicide risk by SIS groups, with the 
WTD group reporting the highest suicide risk at intake and the AMB 
group reporting the highest suicide risk at post-treatment. Despite the 
small AMB sample, this latter finding is inconsistent with the O'Connor 
et al. (2012a) finding that a AMB status was associated with a reduction 
with suicide ideation at the 12 month follow-up, while consistent with 
the Lento et al. (2013) finding that WTD and WTL groups had greater 
reductions in suicide ideation at follow-up. Overall, these findings sug
gest CAMS may be differentially helpful based on SIS typology.

Ambivalence and varying attachments to life and death are impor
tant risk indicators in adolescents (Cotton and Range, 1996; Muehlen
kamp and Gutierrez, 2004; Toukhy et al., 2024) even with the more 
fluctuating state of suicidal process. Similar to adult samples, the asso
ciations of these attachments with suicidality have been varied in 
adolescent samples. In particular, lower attachment with life and re
pulsions to death serve as risk factors for suicidal ideation among some 
adolescent samples (Cotton and Range, 1996; Muehlenkamp and 
Gutierrez, 2004). Toukhy et al. (2024), however, found that a stronger 
attachment with life is associated with increased suicide ideation, 
although this was mediated by depressive symptoms. Nonetheless, 
research in this area reveals the importance to further examine how such 
attachments with life and death may be displayed in Suicide Index Score 
typologies for adolescents.

1.3. CAMS-4Teens and family factors

Given CAMS effectiveness in adult populations and high rates of 
suicidality among teens, CAMS has been piloted and rated highly on 
feasibility, acceptability, and shows promise as an effective treatment 
framework for adolescents (CAMS-4Teens; Adrian et al., 2022; see clinic 
altrials.gov: NCT0507897). Much remains to be understood about how 
to best match treatment to presenting problems, which SIS groupings 
may help to address. In conducting this next step, it will also be 
important to consider developmental factors that may be impact find
ings, such as family factors (Blossom et al., 2022; Jobes, 2023). Two 
such factors are family connectedness, or feeling close to family members, 
and caregiver burden, or strain parents experience caring for children 
with emotional difficulties (e.g., financial, guilt).

A growing body of literature indicates that parent inclusion in 
treatment may contribute to positive outcomes. The key rationale 
around parent inclusion in treatment is based on research that the 
quality of the youth-parent relationship is a significant prognostic factor 
for youth's functioning – high conflict, low cohesion, and ineffective 
parenting are associated with suicidality (Diamond et al., 2022; Wagner, 
2009). There are also unique caregiving experiences for parents during 
this time compared to other chronic circumstances that may present 
themselves in the caregiver-child relationship. Caregivers may endorse 
stress, referred to as caregiver burden, including feelings of shame, guilt, 
or responsibility, in addition to increasing role change accommodations 
(Chessick et al., 2007; McDonald et al., 2007). There has been emerging 
research examining family and caregiver expectations, beliefs, and stress 
related to their youth suicidality and treatment (Ewell Foster et al., 
2022). In one study, caregiver confidence regarding their youth suici
dality in outpatient crisis clinic significantly impacted their youth's 
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attendance in clinic and suicide risk at the end of a short-term inter
vention (Danzo et al., 2024).

In addition, families can serve as tremendous sources of protection 
from risk (Rubenstein et al., 1998). Arango et al. (2019) found that 
family connectedness, in addition to school connectedness, was signifi
cantly, negatively associated with suicidality and depression across the 
follow-up period among bully-victimized adolescents in an emergency 
department. Taken together, these two factors highlight the importance 
of understanding dimensions of family functioning in predicting treat
ment response for youth at risk for suicide.

1.4. The present study

This is the first study to examine SIS typologies among an adolescent 
sample, which is essential to address given the high rates of suicidality 
among adolescents. Thus, this study is the first to assess whether the 
distribution of these three typologies is similar to adult samples, and 
whether the relationship of SIS typologies with other suicide-related 
variables/outcomes is consistent with what has been observed among 
adults. Due to the inconclusive findings of SIS typologies with adults and 
the exploratory nature of this study, we argue that adolescents with 
higher associations with life might improve best by CAMS-4Teens. H1. 
SIS typologies would differ on demographic, suicidality, and family 
baseline characteristics, with WTL reporting the least severity followed 
by AMB and WTD groups. H2. SIS typologies would have different 
changes in CAMS initial to last scores in suicide risk and SSF Core out
comes of Psychological Pain, Stress, Agitation, Hopelessness, Self-Hate, 
with WTL improving the most followed by AMB and WTD groups. H3. 
The CAMS initial to last session difference scores in suicide risk and SSF 
Core outcomes would be correlated with baseline family connectedness, 
caregiver burden, and suicide ideation severity differently by SIS ty
pologies, with WTL reporting the least severity followed by AMB and 
WTD groups.

In addition, exploratory analyses were conducted to examine dif
ferences in initial CAMS SSF Core outcomes and overall family factors 
for participants who were classified into an SIS typology but only 
attended the initial session.

2. Method

2.1. Participants

The 108 participants were 59.4 % female, 78.9 % Caucasian, with a 
mean age of 14.9 years (SD = 1.9; range = 10–20 years old) who were 
referred to outpatient CAMS-4Teens due to past-week suicidal ideation 
or behavior. Interested individuals were screened for study participa
tion, with the following inclusion criteria: between the ages of 11–20, 
with a score on the Suicidal Behavior Questionnaire-Revised (SBQ-R; 
Osman et al., 2001) greater than 7, and a caregiver/trusted adult willing 
to participate. Exclusion criteria included limited English proficiency, 
current participation in a higher-level of care treatment (e.g., inpatient), 
and the following diagnoses: psychosis, life threatening eating disorder, 
or autism spectrum/intellectual disability.

2.2. Procedure

An IRB waiver was obtained for this study (per Seattle Children's IRB 
Study00002432). Participants were eligible for treatment based on 
screening of medical records and consultation with the referral source 
based on procedures of the outpatient Crisis Consultation Clinic (CCC) at 
Seattle Children's Hospital (Adrian et al., 2022). Participants received 
CAMS weekly for up to four sessions. Parents participated at each session 
and were assigned their own clinician to meet intervention goals of the 
study. Assessments were administered at baseline and end of treatment.

2.3. Measures

2.3.1. CAMS Suicide Status Form (SSF-II-R; Jobes, 2023)
The CAMS SSF is a therapeutic assessment used to collect quantita

tive data rated on a 5-point scale from 1 (low) to 5 (high) targeting key 
outcomes. The CAMS SSF Core outcomes are psychological pain, stress, 
agitation, hopelessness, and self-hate. Overall self-perceived risk of 
suicide is also assessed on a 5-point scale from 1 (low risk) to 5 (high 
risk). Using SSF data from initial and last CAMS sessions, difference 
scores were calculated to quantify changes from pre-to-post treatment 
from worsening (− 5) to improving (5; see H3). The SSF has shown 
strong convergent and criterion validity in adult samples, and an 
adolescent inpatient sample (Brausch et al., 2020).

2.3.1.1. Suicide Index Score typologies. The SIS groupings were derived 
from 9-point rating scales (0 = not at all to 8 = very much) on the Wish to 
Live and Wish to Die questions on the CAMS SSF. This SIS typology 
categorization process is consistent with the process of arriving at SIS 
typologies developed by Lento et al. (2013). The WTL and WTD scores 
were each recoded as a low score of 0 (0, 1, 2), middle score of 1 (3, 4, 5), 
or high score of 2 (5, 7, 8). Difference scores were then calculated by 
subtracting the converted WTD score from the converted WTL score, 
which resulted in a Suicide Index Score ranging from − 2 to 2. These last 
scores were categorized into the SIS typologies: WTL (score of − 1 or 
− 2), AMB (Ambivalence; score of 0), and WTD (score of 1 or 2).

2.3.2. National Longitudinal Study of Adolescent Health (ADD Health) 
Family Connectedness (FC) Subscale (Resnick et al., 1997)

The FC subscale included in the current study was an adapted 2-item 
self-report measure assessing perceived family closeness on a scale from 
0 (not at all) to 4 (very much) including: “how much do people in your 
family understand you?” Total scores consisted of summing the two items 
and then averaging them, such that mean totals scores ranged from 0 to 
4, with higher scores indicating greater family connectedness. The ADD 
health connectedness scales have demonstrated mild moderate associ
ations with emotion well-being measures (Sieving et al., 2001).

2.3.3. Caregiver Strain Questionnaire-Short Form 7 (CGSQ-SF7; Brannan 
et al., 2012)

The CGSQ-SF7 is a 7-item self-report measure, asking about different 
forms of strain (e.g., financial, family relationship impact) caregivers 
endorse due to their experiences with their youth in the past month. 
Item ratings range on a scale from 1 (not at all) to 5 (very much) such as: 
missing work or neglecting other duties because of this youth's problems. Total 
scores are derived from summing the average of the subjective inter
nalized strain subscale (three items) and the objective strain subscale 
(four items), with total scores ranging from 1 to 10. Higher scores 
indicate greater caregiver burden endorsed, with a score of 7 or higher 
described as high caregiver burden on this scale (Brannan et al., 2012). 
The CGSQ-SF7 has demonstrated good construct validity (Brannan et al., 
2012).

2.3.4. Columbia-Suicide Severity Rating Scale (C-SSRS; Posner et al., 
2011)

The C-SSRS is a clinical rating scale used widely for assessing a range 
of self-injury and suicide outcomes with different time anchors. For the 
current study, we included suicidal and self-harm items at baseline (i.e., 
past-week? suicidal ideation, past-month suicide attempt, lifetime sui
cide attempt, and past-month self-injury) and over the study period (i.e., 
suicide attempt or self-injury during study participation). All items were 
assessed dichotomously with a response of (1) yes or (2) no. The C-SSRS 
has shown moderate convergent validity, and predictive validity of 
suicide attempts (Posner et al., 2011; Gipson et al., 2015).
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2.3.5. Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001)
The PHQ-9 is a 9-item self-report measure assessing current 

depression severity. All items are on a scale from 0 (not at all) to 3 
(nearly every day) asking whether any symptom (e.g., little interest or 
pleasure, feeling down) occurred during the past two weeks. Total scores 
ranged from 0 to 27, with higher scores indicating higher depressive 
symptoms. The PHQ-9 has shown strong construct and criterion validity 
in various samples (Kroenke et al., 2001).

2.3.6. Demographics
A demographics questionnaire created for this study assessed several 

participant characteristics (see Table 1).

2.4. Data analyses

To assess H1, univariate analyses included chi-square tests for cat
egorical variables and ANOVAs for continuous variables. If Levene's test 
of homogeneity was significant, a Brown-Forsythe statistic was used. To 
examine H2, two-way mixed repeated measures (RM) ANOVAs with the 
two time points (initial, post) and SIS groups (WTL, AMB, WTD) as the 
independent variables and the CAMS SSF outcome scores as the 
dependent variables. Two-way mixed RM ANOVAs were chosen to 
assess interactions between SIS group status and assessment time. To 
account for the multiple tests conducted and reduce the rate of signifi
cant false positives, p-values from the RM ANOVAs were assessed 
through a False Discovery (FDR) calculator (Benjamini and Hochberg, 
1995). Post-hoc analyses used Bonferroni-corrected statistics for the RM 
ANOVAs. To examine H3, Pearson-correlations were conducted to assess 
the correlations between baseline family connectedness, caregiver 
burden, and CAMS SSF outcome scores from initial to last sessions for 
the three SIS groupings. Exploratory analyses utilized ANOVAs and 
Pearson-correlations.

3. Results

3.1. H1: SIS typologies will differ on baseline characteristics

Participants were categorized into one of the following groups based 
on their SIS scores: WTL (n = 43), AMB (n = 38), or WTD (n = 27). Of 
note for analyses described below, 95 participants completed at least 
two CAMS sessions in this study (ranged from 2 to 4) while 13 partici
pants completed only a single session. The breakdown of SIS typologies 
based on the minimum number of sessions completed were categorized 
as follows: single session attenders (WTL: n = 7, AMB: n = 3, WTD: n =
3) and at least two sessions attenders (WTL: n = 36, AMB: n = 35, WTD: 
n = 24).

None of the demographic variables significantly differentiated the 
SIS typologies (all ps > .05) (see Table 1). There was a significant dif
ference among the three groups on mean total depression scores (see 
Table 1). Brown-Forsythe statistic was used as an adjustment, F(2, 76.1) 
= 6.12, p < .01, with a medium effect size of η2 = 0.11. Bonferroni post- 
hoc analyses revealed that only the WTD group significantly differed 
from the WTL group with a difference of 4.74 points on the depression 
scale (95 % CI: 1.33–8.16 points, p < .01). For baseline presence of 
suicidal ideation, there appeared to be a non-significant trend such that 
the WTD and AMB groups experienced more ideation compared to the 
WTL group, χ2(2) = 4.94, p = .08, with a small effect of φ = 0.130. The 
groups did not significantly differ on presence of a suicide attempt or 
self-injury in the month prior to clinic visit, nor in the total number of 
lifetime suicide attempts. Additionally, mean family connectedness and 
caregiver burden total scores did not significantly differ across the three 
groups (see Table 1).

Suicide attempts and self-injury at any time during participation in 
the study was also assessed for those who attended more than one ses
sion (see Table 1). WTD and AMB groups both had four participants 
attempt suicide during study participation, while the WTL group did not 

Table 1 
Baseline characteristics of the sample.

WTD AMB WTL Test p

(n = 27) (n = 38) (n = 43)

Demographics
Age M (SD) 14.7 (1.5) 14.7 (2.3) 15.1 (1.7) F(2, 91) = 3.90 .678
Grade M (SD) 9.3 (1.7) 9.2 (2.0) 9.7 (1.7) F(2, 91) = 1.02 .366
Gender % (n) χ2(10) = 15.10 .178

Female 63.6 (14) 64.7 (22) 52.5 (21)
Male 9.1 (2) 23.5 (8) 40.0 (16)
Transgender Male 9.1 (2) 2.9 (1) 5.0 (2)
Transgender Female 4.5 (1) 0 (0) 0 (0)
Nonconforming or nonbinary 13.6 (3) 8.8 (3) 2.5 (1)

Race % (n) χ2(8) = 11.29 .186
Caucasian 80.0 (16) 90.1 (30) 67.6 (25)
African American 10.0 (2) 3.0 (1) 13.5 (5)
American Indian 0 (0) 0 (0) 5.4 (2)
Asian 5.0 (1) 6.1 (2) 13.5 (5)
Hawaiian Pacific 5.0 (1) 0 (0) 0 (0)

School Attendance % yes (n) 100 (22) 97.1 (33) 100 (39) χ2(2) = 1.81 .404
Caregiver marital status % currently married (n) 65.0 (13) 60.6 (20) 71.8 (28) χ2(10) = 6.31 .789

Clinical
Depression M (SD) 19.59 (5.28) 17.21 (3.85) 14.85 (6.23) F(2, 76.1) = 6.12^ .003*
SI % yes (n) 100 (26) 100 (38) 92.5 (37) χ2(2) = 4.94 .084þ

Past month SA % yes (n) 38.5 (10) 55.3 (21) 47.5 (19) χ2(2) = 1.75 .416
Lifetime SA % yes (n) 50 (13) 73.7 (28) 65 (26) χ2(2) = 3.79 .150
Past month NSSI % yes (n) 44 (11) 59.4 (22) 45 (18) χ2(X) = 2.08 .353
SA during study % yes (n) 16.7 (4) 10.8 (4) 0 (0) χ2(2) = 5.52 .063þ

NSSI during study % yes (n) 25 (6) 18.9 (7) 5.9 (2) χ2(2) = 4.31 .116
Family

Family Connectedness 2.24 (1.0) 1.93 (0.75) 2.18 (0.94) F(2, 92) = 1.04 .359
Caregiver Burden 3.40 (0.98) 3.05 (0.77) 3.23 (1.04) F(2, 88) = 0.89 .414

* p < .05.
+ Non-significant trend.
^ Levene's test of homogeneity not met, Brown-Forsythe statistic reported for adjustment.
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report any attempts; this relationship was a non-significant trend, χ2(2) 
= 5.52, p = .06, with a small effect of φ = 0.241. Engagement in self- 
injury during the study did not significantly differ by SIS group, χ2(2) 
= 4.31, p = .12.

3.2. H2: SIS typologies will have different changes in CAMS initial to last 
scores

As Table 2 reveals, the interaction between suicide risk scores from 
initial to last CAMS session by SIS group status was statistically signif
icant, F(2, 91) = 8.07, p < .001, with a large effect of ηp

2 = 0.151, and 
remained statistically significant with the FDR calculator (p < .01). The 
post-hoc Bonferroni pairwise comparisons of this interaction revealed 
that at pre-treatment all SIS groups significantly differed from each 
other on suicide risk (differences ranged from EMs = 0.73 to 1.72 points, 
SEs = 0.19 to 0.22; ps < 0.001), yet at post-treatment the AMB group did 
not significantly differ from the WTL group on suicide risk (EM = 0.03 
points, SE = 0.17; p > .05; see Fig. 1). Moreover, as Fig. 1 reveals, both 
the WTD and AMB suicide risk reductions from pre- to post-treatment 
were significant (EMs = 0.78 to 0.96 points, SEs = 0.16 to 0.19; ps <

0.001), while the WTL suicide risk reduction, which was low at pre- 
treatment and stayed low at post-treatment, was not significant (EM 
= 0.08 points, SE = 0.15; p > .05).

The interaction between psychological pain scores from pre- to post- 
CAMS session by SIS group status was significant, F(2, 92) = 3.27, p < 
.05, with a medium effect of ηp

2 = 0.066; however, this did not remain 
significant with the FDR calculator (p = .126). The initial post-hoc 
Bonferroni pairwise comparisons of this interaction revealed that at 
pre-treatment all of the SIS groups significantly differed on psycholog
ical pain (differences ranged from EMs = 0.50 to 1.44 points, SEs = 0.25 
to 0.28; ps < 0.05), yet at post-treatment only the WTD group signifi
cantly differed from the WTL group (EM = 0.63 points, SE = 0.30; p <
.05).

None of the remaining interactions between SIS group status and pre- 
to post-CAMS SSF Core outcome scores (self-hate, stress, agitation, 
hopelessness) were significant (ps < 0.05; see Table 2). However, there 
were significant main effects of time for all of the CAMS SSF Core out
comes, wherein participants improved over treatment regardless of SIS 
group (ps < 0.01–0.001; ηp

2
s = 0.089–0.446).

3.3. H3: Correlations between family factors and CAMS difference scores 
will vary by SIS typology

Across all typologies, none of the CAMS reductions in suicide risk or 
SSF Core outcomes were significantly associated with baseline family 
connectedness or caregiver burden (all ps > .05; see Table 3). In fact, of 
all the correlations conducted only one correlation was a non-significant 
trend in an unexpected direction: a positive association between suicide 
risk reduction and caregiver burden among the WTL group, may suggest 
that greater caregiver burden was associated with higher reductions in 

suicide risk from initial to last sessions (r = 0.33, p = .07). The non- 
significant associations in the WTD and the WTL groups were in the 
expected direction.

3.4. Exploratory analyses on initial CAMS SSF core outcomes for single 
session attenders

As displayed in Table 4, ANOVAs comparing CAMS SSF Core 

Table 2 
Two-way mixed repeated measures ANOVA testing the interaction of pre-post CAMS SSF scores by SIS groups (n = 95).

Pre-post EM (SE) WTD AMB WTL Test p

(n = 24) (n = 35) (n = 36)

Suicide Risk 0.96 (0.19)*** 0.78 (0.16)*** 0.08 (0.15) F(2, 91) = 8.07 <.001
Psych Pain 1.23 (0.26)*** 0.54 (0.21)** 0.42 (0.21)* F(2, 92) = 3.27 .042^

Self-hate 0.92 (0.24) 1.33 (0.20) 0.96 (0.20) F(2, 92) = 1.18 .312
Stress 0.88 (0.29) 0.34 (0.24) 0.39 (0.23) F(2, 92) = 1.20 .305
Agitation 0.69 (0.30) 0.27 (0.25) 0.40 (0.24) F(2, 92) = 0.60 .554
Hopeless 1.08 (0.29) 1.14 (0.24) 0.67 (0.23) F(2, 92) = 1.17 .315

Differences in pre-post CAMS scores presented.
* p < .05.
** p < .01.
*** p < .001.
^ FDR calculator did not find this p-value to be significant (p = .126).
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Fig. 1. The CAMS SSF suicide risk pre-post changes by SIS groups. 
Note: ***p < .001; Significant interaction of SIS group × time (pre-post) for 
CAMS suicide risk displayed. Scores range from 0 (lowest) to 5 (highest).

Table 3 
Correlation matrix of CAMS difference scores and family variables by SIS groups 
(n = 95).

Psych 
Pain

Stress Agitation Hopeless Self- 
hate

SI Risk

WTD (n 
= 24)
Family 
Connect

0.19 0.21 0.16 0.35 0.10 0.02

Caregiver 
Burden

− 0.02 − 0.08 − 0.16 − 0.18 − 0.12 0.09

AMB (n 
= 35)
Family 
Connect

− 0.19 0.01 − 0.13 − 0.04 − 0.10 − 0.07

Caregiver 
Burden

0.13 − 0.04 0.05 0.02 0.22 0.13

WTL (n 
= 36)
Family 
Connect

0.07 0.09 0.01 − 0.14 0.02 − 0.08

Caregiver 
Burden

− 0.18 − 0.14 − 0.12 − 0.20 0.06 0.33þ

+ Non-significant trend, p = .07.
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outcomes by SIS groups based on participants who only attended one 
session (n = 13) revealed that the groups significantly differed on initial 
self-reported suicide risk scores [Brown-Forsythe statistic was used, F(2, 
4.26) = 10.16]. Bonferroni post-hoc analyses revealed that the WTD 
group significantly differed (ps < 0.05) from the AMB and WTL groups 
with a mean difference of 1.00 point (95 % CI: 0.80–1.92 points) and 
1.60 points (95 % CI: 0.82–2.37 points) respectively on suicide risk 
scores. These post-hoc analyses also found that the AMB group did not 
significantly differ in suicide risk from the WTL group (95 % CI: 
− 0.18–1.37 points, p > .05). SIS groups did not significantly differ on 
initial CAMS SSF Core outcomes of self-hate, stress, and agitation (all ps 
> .05). However, the differences between the SIS groups on initial 
psychological pain (p = .06) and hopelessness (p = .09) were non- 
significant trends.

None of the initial CAMS SSF Core outcome scores were significantly 
associated with baseline family connectedness (all ps > .05) among 
participants who only attended one CAMS session. Only one of the initial 
CAMS Core outcome scores was significantly associated with caregiver 
burden, hopelessness (r = 0.70, p < .05), among the 13 participants.

4. Discussion

This study was the first to evaluate the utility of SIS typologies based 
on wish to live vs. wish to die in an adolescent clinical sample receiving 
treatment – CAMS-4Teens. Additionally, it was the first to examine 
whether there was any relationship of SIS typologies with baseline 
characteristics, suicide risk status, and caregiver qualities. Specifically, 
both AMB and WTD groups reported more depression at baseline than 
the WTL group; and there were trends for baseline suicidal ideation and 
suicide attempts (WTD and AMB > WTL). The results may suggest that 
adolescents classified into suicide typologies benefit differentially with 
relatively few sessions (between 2 and 4) from CAMS-4Teens. In 
particular, participants with a wish to die orientation benefited most in 
reducing their overall self-reported suicide risk while those with a wish 
to live orientation remained low on self-reported suicide risk during the 
study. The interactions between the groups did not differ significantly on 
any other SSF Core Assessment scores, although overall the sample 
showed improvement on these outcomes from pre-to-post-treatment.

4.1. Adolescent Suicide Index Score typologies baseline and pre-post 
differences

Unlike the outpatient and inpatient studies with adults conducted by 
O'Connor et al. (2012a, 2012b) that did not find a significant difference 
for depression among the SIS groups, the significant difference in 
depression found among adolescent SIS typologies may be more specific 
to adolescents in a novel crisis outpatient setting. It is noteworthy that 
the distinction observed is only between WTD and WTL groups in the 
expected manner, suggesting that the AMB group may share other 
clinical similarities with both typology groups. Furthermore, none of the 
other baseline, historical, or current self-injury/suicide outcomes 
examined were significantly different among the groups in this study. 
The baseline SIS group differences may suggest these groups have 
limited distinct patterns of known risk factors and severity, warranting 
further study (Franklin et al., 2017; O'Connor et al., 2012a).

4.2. Pre-post differences in CAMS SSF core outcomes and Suicide Risk 
Scores and SIS typologies

In this study there was a significant interaction between the reduc
tion in pre-post CAMS overall suicide risk scores by SIS groups, with 
WTD reporting the greatest reduction and WTL reporting the least. This 
builds on baseline differences in overall suicide risk scores among SIS 
groups found in inpatient and outpatient settings (Corona et al., 2013; 
O'Connor et al., 2012b). Even with a small sample in the WTD group (n 
= 6), Corona et al. (2013) still found a significant interaction between 
the reduction in pre-post CAMS overall suicide risk scores by SIS groups. 
Taken together, this interaction effect in our study potentially demon
strate that adolescents with a WTD orientation have the most opportu
nity for steeper improvement in suicide risk given their higher overall 
suicide risk at baseline, while adolescents with a WTL orientation have 
less room for change given lower levels of suicide risk to begin. Thus, it 
may be especially helpful to screen adolescents presenting with suici
dality for a WTD orientation in order to streamline and match them to a 
suicide-specific treatment such as CAMS-4Teens.

Another significant interaction effect observed for SIS groups in this 
study was found for reductions in pre-post psychological pain, although 
significance was not found when corrections were applied. These initial 
finding suggested that psychological pain may be particularly important 
for adolescents with a strong association with death, although signifi
cant reductions were also found for the AMB and WTL groups. Corona 
et al. (2013) did not find a significant interaction between pre-post re
ductions in psychological pain and SIS group status. There may be many 
reasons for this difference, including cultural differences in perceptions 
of suicidality (i.e., participants were Danish adults). Regulating emo
tions is often the target of interventions for suicidality and self-harm 
(Rathus and Linehan, 2014), and adolescents endorsing suicidality 
regardless of SIS group status may continue to benefit from addressing 
psychological pain in clinical settings.

The lack of interactions of pre-post reductions in CAMS SSF Core 
outcomes (stress, agitation, hopelessness, and self-hate) by SIS groups in 
our adolescent sample, reveal that these outcomes may not differ for 
adolescents based on their orientation to life or death. Additionally, 
these findings are consistent with more generally targeting factors such 
as stress and self-hate in intervention efforts for youth suicidality and 
depression (Tang et al., 2009; Vergara et al., 2023).

At baseline, the SIS groups did not significantly differ from each 
other on family connectedness or caregiver burden. Although non- 
significant, there were some unexpected trends for these factors. Spe
cifically, while it was predicted that the WTL group would have the 
highest family connectedness and lowest caregiver burden, the WTD 
group actually had the highest family connectedness in addition to the 
highest caregiver burden while the AMB group had the lowest caregiver 
burden. Such differences potentially demonstrate that the AMB group 
may be better served by addressing family connectedness while the WTD 

Table 4 
ANOVA analyses testing the differences in initial CAMS SSF core assessment 
outcomes among SIS groups who only completed one CAMS session (n = 13).

M (SD) WTD AMB WTL Test p

(n = 3) (n = 3) (n = 7)

Suicide 
Risk

2.67 (0.58)a 1.67 (0.58)b 1.07 (0.19)b F(2, 4.26) 
= 10.16^

0.024*

Psych 
Pain

4.33 (0.58) 3.33 (1.53) 2.14 (1.22) F(2,10) =
3.78

0.060þ

Self-hate 4.33 (0.58) 4.00 (1.00) 2.64 (1.75) F(2, 10) =
1.82

0.211

Stress 2.67 (1.15) 2.50 (2.12) 2.86 (1.35) F(2, 9) =
0.06

0.945

Agitation 3.17 (0.29) 2.33 (2.31) 1.43 (0.79) F(2, 2.35) 
= 1.50^

0.380

Hopeless 4.67 (0.58) 3.83 (0.76) 3.00 (1.15) F(2, 10) =
3.10

0.090þ

* p < .05.
^ Levene's test of homogeneity not met, Brown-Forsythe statistic reported for 

adjustment.
+ Non-significant trend.
a,b Bonferroni post-hoc comparisons in overall suicide risk ANOVA revealed 

WTD group significantly differed from AMB and WTL groups, while AMB and 
WTL groups did not significantly differ from each other.
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group may benefit from drawing on the high family connectedness when 
addressing caregiver burden. Additionally, these findings suggest that 
other variables examining family context may aid in understanding the 
nuances in working with families of each distinct SIS group specifically 
and youth endorsing suicidality more generally (e.g., caregiver expec
tations and mental health; Danzo et al., 2024; Smith et al., 2023). The 
differences in pre-post CAMS outcomes were also not significantly 
correlated with baseline caregiver burden and family connectedness for 
any SIS groups.

4.3. Exploratory findings from single session adolescents

Overall, the distribution of participants across SIS typologies was 
similar for those who only attended a single session, and SIS typology 
groups did not differ based on demographics, despite trend differences 
on SSF core constructs of pain and hopelessness (which need to be 
interpreted with caution given the small numbers per group). As CAMS- 
4Teens continues to be implemented, the findings based on single- 
session attenders may reveal that the distinct SIS groups and associ
ated treatment targets can be identified even in a single session (Oakey- 
Frost et al., 2023). Among the 13 participants who attended only one 
session, none of the initial CAMS SSF Core outcomes were significantly 
associated with family connectedness; although caregiver burden and 
hopelessness were positively, significantly associated.

4.4. Clinical implications

There are several clinical implications that can be gathered from 
these findings. We found support for heterogeneity in youth's orienta
tion to life and death. For the WTD group, they consistently reported 
higher overall self-reported suicide risk and greater reductions from 
initial to last session in suicide risk, contrary to the idea that suicidality 
is “entrenched” (or chronic; O'Connor et al., 2012a). For the WTL group, 
they present with lower CAMS SSF Core outcomes at baseline and thus 
have fewer changes over treatment, so adolescents endorsing a WTL 
orientation at baseline may benefit from other specific treatment targets 
more in line with establishing a life worth living such as problem-solving 
skills (Kovacs and Beck, 1977). The AMB group reported numerically, 
although non-significant, differences from the WTL and WTD groups 
with the highest number of lifetime suicide attempts and non-suicidal 
self-injury, may suggest the benefit of targeting the combination of 
self-hate and non-suicidal self-injury (Klonsky and May, 2014).

As CAMS-4Teens continues to be refined and implemented, the 
findings here are consistent with a brief version of CAMS involving 1 to 4 
sessions that can be effective in reducing key constructs of suicidality 
(Oakey-Frost et al., 2023). With only one week in between sessions for 
those who attended more than a single session, reductions in all the 
CAMS constructs were observed over short periods of time. The presence 
of caregiver burden, more so than family connectedness, was relevant in 
this study (although minimally), warranting further exploration of 
caregiver burden on youth's own perceived burdensomeness and suici
dality (Joiner, 2005). Future research can further examine the direct 
role of family and caregivers in impacting their adolescent's suicidality 
and SIS orientations in order to determine how to best include and target 
youth-caregiver relationships in treatment.

4.5. Limitations

There are several limitations to this study that are important to 
consider. First, this study did not account for several clinical charac
teristics, such as psychiatric diagnoses beyond depression that may be 
relevant to the observed findings and contributing to self-harm and 
suicidality outcomes severity. Second, the SIS groups were created by 
asking participants during their first session for their current wish to live 
and wish to die; however, others have argued for creating such groups 
by asking about the wish to live/die at a “worst point” (O'Connor et al., 

2012a, 2012b). Third, this study did not examine causality among the 
variables assessed and was short in duration. Thus, future research is 
needed to examine temporal relationships over longer courses of treat
ment. Fourth, the exploratory analyses were based on only 13 partici
pants and therefore must be interpreted with caution. As a future steps, 
it will be helpful to examine these findings in a randomized control trial 
design, with the inclusion of a control group to address any regression to 
the mean concerns.

4.6. Conclusion

With the rising rates of suicidal ideation, self-harm, and suicide 
among youth, there is a pressing clinical need to develop accessible and 
effective assessment and treatments. This study is the first to examine 
the impact of SIS typologies on treatment outcomes for adolescents 
receiving a brief suicide-focused treatment, CAMS. Although pre
liminary, the present study also provides initial support for the feasi
bility of a single session format of CAMS-4Teens (i.e., CAMS-BI). CAMS- 
4Teens may be differentially helpful for youth endorsing suicidality, 
especially for those with a strong WTD orientation.
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