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INTRODUCTION

Globally, approximately 800,000 individuals die by suicide 
each year (World Health Organization [WHO], 2019). The 
frequency of suicide- related deaths is also a major concern in 
the United States (U.S.), where annually 47,511 die by sui-
cide, over 1.4 million adults attempt suicide, and 12 million 
have serious suicidal thoughts (Substance Abuse & Mental 
Health Service Administration [SAMHSA], 2020; WHO, 

2019). Given the pervasive nature of this leading cause of 
death, studies have tested interventions addressing suicide- 
related deaths, attempts, self- harm, and ideation. A recent 
meta- analysis of this research (Fox et al., 2020) that included 
data from 591 articles found that interventions for addressing 
suicidal thoughts and behaviors are effective overall; how-
ever, the effects tend to be small and have not improved over 
time. Although the results from Fox and colleague's (2020) 
meta- analysis provide an overall picture of the research, the 
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results were primarily based on four specific interventions 
(medication, cognitive therapy, cognitive- behavioral therapy, 
and dialectical behavior therapy [DBT]) and may not fully 
represent other emerging approaches. In addition, although 
suicidal ideation is often measured in studies of these com-
mon interventions, most studies focus on suicidal behaviors; 
suicidal ideation is often not a direct treatment target (Jobes 
& Joiner, 2019). This omission is concerning given the sig-
nificant proportion of the population who experience suicidal 
thoughts and the burden of distress that it, in and of itself, 
entails (Borges et al., 2010; White, 2016). Moreover, it is 
important to target suicidal ideation as research indicates that 
roughly 30% of those who experience suicidal ideation will 
make a suicide attempt and that ideation is a significant pre-
cursor for suicide attempts and deaths (Hubers et al., 2018; 
Jobes & Joiner, 2019; Nock et al., 2008; O’Connor, 2011). 
Also, a summary of the research on newer and less studied 
specific interventions is needed since the effects of the stud-
ied interventions are relatively small (Fox et al., 2020).

The collaborative assessment and 
management of suicidality

The Collaborative Assessment and Management of Suicidality 
(CAMS) is a suicide risk intervention with growing empirical 
support (Jobes, 2012). CAMS was developed to manage sui-
cidal thoughts and behaviors in university counseling cent-
ers (Jobes, 1995; Jobes & Berman, 1993; Jobes et al., 1997). 
Although it originally focused on outpatients with suicidal 
ideation in a time- limited setting, it has since been tested in 
of other settings (Dimeff et al., 2018; Ellis et al., 2017). In 
addition, CAMS was designed to be flexible enough for inte-
gration into a wide range of approaches without the intensive 
training required for some other evidence- based interven-
tions for suicidal thoughts and behaviors (e.g., DBT; DeCou 
et al., 2019). In particular, the goals of CAMS are to increase 
risk assessment quality, focus treatment on reducing suicidal 
risk across diagnoses, improve documentation, and work ef-
fectively on an outpatient basis (Jobes, 2009).

CAMS consists of a distinct therapeutic style and a set of 
procedures to enhance suicide- focused assessment and inter-
vention. Similar to other models of collaborative or therapeu-
tic assessment (Finn, 2007; Poston & Hanson, 2010), CAMS 
emphasizes collaboration and transparency with suicidal pa-
tients throughout the consent, assessment, intervention, and 
termination stages (Jobes, 2016). CAMS also takes an em-
pathetic, non- judgmental stance in exploring the functional 
and maladaptive aspects of a patient's suicidal behavior 
and ideation in a way similar to motivational interviewing 
approaches (Hettema et al., 2005). In terms of procedural 
components, CAMS centers around the use of the Suicide 
Status Form (SSF; Jobes, 2016). The first- session version of 

the SSF contains three sections focused on assessment and 
treatment planning. The first section is completed by the pa-
tient and consists of quantitative ratings of empirically and 
theoretically derived independent risk factors for suicide as 
well as qualitative written responses. These are based on 
foundational suicide research and theory on risk factors, 
such as psychological pain (Shneidman, 1993), hopelessness 
(Beck, 1986), and self- regard/self- hate (Baumeister, 1990; 
Neuringer, 1974). The second section, completed by the cli-
nician with the patient's input during the session, assesses for 
several other proximal risk factors, such as suicidal plans and 
history. Finally, the third section of the SSF contains a guide 
for developing the treatment plan, which includes a focus on 
addressing self- harm, creating a CAMS Stabilization Plan, 
and mitigating factors that are driving the patient's suicidal 
thoughts and behaviors. Notably, these CAMS interventions 
are flexibly tailored to the patient's problems (e.g., chain 
analysis, problem- solving, referral to other needed resources; 
Jobes et al., 2015; Stanley et al., 2009). In subsequent ses-
sions, a tracking version of the SSF is used to assess suicidal 
thoughts and update the treatment plan until the patient has 
three consecutive sessions with low suicide risk (i.e., no or 
manageable ideation and no suicidal or self- harm behaviors). 
At that point, a final version of the SSF is used to document 
overall outcomes and case disposition.

Previous research on CAMS

The first clinical trial of CAMS examined the SSF’s psy-
chometric properties and pre- post-  changes in outcomes 
during treatment in a college counseling center (Jobes 
et al., 1997). In a two- part design, non- clinical under-
graduates (n = 161) and student- patients (n = 106) com-
pleted the SSF and other measures related to suicide risk 
factors on the SSF (e.g., psychological pain, hopeless-
ness). In addition, each of the six items of the SSF “Core 
Assessment” demonstrated good convergent validity with 
the expected measures and differentiated between the clin-
ical and non- clinical samples. In terms of treatment out-
comes, pre- treatment SSF scores predicted which patients 
demonstrated more quickly resolved (within an average 

Practitioner Points
• The results of this meta- analysis support the ef-

ficacy of CAMS over alternative interventions for 
the treatment of suicidal ideation.

• Moderator analyses indicated that the effect sizes 
favoring CAMS were significantly larger for non- 
military and female patients
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of 6.50 sessions) versus more long- lasting suicidal idea-
tion (no resolution during the study despite an average of 
16.53 sessions) with good (71%) accuracy. For those with 
more quickly resolved suicidal ideation, SSF scores im-
proved significantly during treatment, ranging from me-
dium (d = 0.54) to large effects (d = 1.51). Taken together, 
these early results support the psychometric properties of 
the SSF and demonstrate clinically significant effects of 
the CAMS approach on suicidal thoughts and behaviors 
and psychological distress (Brausch et al., 2020; Conrad 
et al., 2009).

To date, there have been a number of studies adding to the 
evidence base for CAMS, including randomized controlled 
trials (RCTs) with active controls (Andreasson et al., 2016; 
Comtois et al., 2011; Jobes et al., 2017; Johnson et al., 2019; 
O’Connor et al., 2012; Pistorello et al., 2020; Ryberg et al., 
2019), naturalistic controlled trials (Ellis et al., 2015, 2017; 
Jobes et al., 2005), uncontrolled descriptive studies (Ellis 
et al., 2012; Nielsen et al., 2011), and recent investigations of 
app- based deliveries of CAMS (Dimeff et al., 2018; Dimeff 
et al., 2021; O’Toole et al., 2019). These have included inves-
tigations conducted in a number of contexts, such as inpatient 
psychiatric hospitals (Ellis et al., 2012, 2015; 2017), mili-
tary settings (Jobes et al., 2005, 2017), community mental 
health centers (Comtois et al., 2011; Nielsen et al., 2011), and 
emergency departments (Dimeff et al., 2018; Dimeff et al., 
2021). Together, these studies also capture patients with pre-
senting problems such as Borderline Personality Disorder 
(Andreasson et al., 2016), depression, anxiety, and trauma- 
related concerns (Ellis et al., 2017; Jobes et al., 2017).

As previously noted, Fox and colleagues’ (2020) recent, 
large meta- analysis found that existing suicide interventions 
reduced suicide ideation as well as other suicide- related vari-
ables. However, the interventions were not found to differ 
from each other in their effectiveness. Among their 591 in-
cluded articles were three CAMS studies; however, much of 
the existing research on CAMS was not included because it 
was published after the inclusion cutoff date, did not meet 
other exclusion criteria, or was missed in their literature 
search. Given that only three CAMS studies were included 
and that the CAMS intervention was grouped in their “other” 
intervention category, Fox and colleagues’ overall findings 
may not reflect findings that are specific to CAMS. Further, 
their overall results do not provide nuanced details on the ef-
ficacy and moderators of CAMS that a review specific to this 
intervention can provide.

Only one systematic review of CAMS studies has been 
conducted to date. Hanratty et al. (2019) narratively synthe-
sized comparisons of CAMS to alternative interventions in 
non- retrospective designs (k = 4). The authors concluded that 
CAMS showed some promise in improving suicidal ideation 
and some other outcomes, such as hopelessness. However, 
the small number of included studies and the substantial 

heterogeneity in study designs precluded drawing firm con-
clusions about the efficacy of CAMS, especially in regard to 
reducing suicide attempts and self- harm behaviors.

While this review (Hanratty et al., 2019) provided an ini-
tial examination of CAMS research, it has a number of lim-
itations. First, it did not include RCTs of CAMS that have 
been published since 2017 (e.g., Jobes et al., 2017; Pistorello 
et al., 2020; Ryberg et al., 2019). Additionally, its exclusion 
of controlled retrospective designs resulted in some natural-
istic trials being omitted (e.g., Jobes et al., 2005); inclusion 
of such studies is important for documenting the effects of 
psychological interventions in real- world clinical settings 
(Hunsley & Lee, 2007). Further, a quantitative synthesis of 
CAMS trials was not conducted, which precludes calculat-
ing overall effect sizes and testing potential moderators. As 
such, an updated and expanded synthesis of research related 
to CAMS is warranted.

Aims of the current meta- analysis

To address these gaps in the literature, the goal of the cur-
rent meta- analysis was to quantitatively synthesize evidence 
on the effectiveness of CAMS in addressing suicide- related 
variables. In particular, we sought to update the review by 
Hanratty et al. (2019) by including studies published through 
June 2020 and by broadening our scope to include stud-
ies that used archival data. Similar to the previous review 
(Hanratty et al., 2019), we only included studies that com-
pared CAMS to another active intervention. Although there 
have been several observational studies that report outcomes 
among suicidal patients who receive CAMS (Jobes et al., 
1997; Nielsen et al., 2011; O’Toole et al., 2019) or examine 
the psychometric properties of the SSF (Brausch et al., 2020; 
Corona et al., 2019), these were excluded because of their 
inability to demonstrate causality. Additionally, this meta- 
analysis focused on suicidal ideation rather than suicidal 
behavior or self- harm as primary outcomes. While these be-
havioral outcomes are clearly important, their low base rates 
limit the extent to which reliable estimates of their frequency 
in CAMS compared to alternative treatments can be deter-
mined. Further, addressing suicidal ideation in and of itself 
represents a notable reduction in suffering for many patients 
(Jobes & Joiner, 2019) and may reduce the risk of later death 
by suicide (Franklin et al., 2016).

MATERIALS & METHODS

Literature search procedures

Figure 1 presents a flow chart for study inclusion. To be 
included in this meta- analysis, studies needed to report 
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post- treatment patient outcomes for both a CAMS inter-
vention and an active treatment comparison condition (e.g., 
treatment as usual, DBT). Studies could be published or un-
published and could be published in any language as long 
as the corresponding author was able to provide data to the 
researchers in English.

Three search strategies were used to identify potential 
studies for inclusion. First, a keyword database search 
was conducted in Academic Search Complete, APA 
PsycArticles, APA PsycInfo, and MEDLINE using the 
keywords “Collaborative Assessment and Management of 
Suicide” OR “Suicide Status Form.” This search resulted in 
127 unique articles that were initially reviewed at the title 
and abstract level. The title and abstract review was com-
pleted by two independent coders (the second and third au-
thors). Coders then identified articles that could potentially 
meet study inclusion criteria, and those articles were for-
warded for a full- text review. At this stage, 97 articles were 
removed because they were identified as being irrelevant to 
the purpose of this review. The remaining 30 articles were 
reviewed at the full- text level. The same coders reviewed 
each article independently and made a decision regarding 
inclusion. They had a 96.67% agreement rate. The one 
article that they disagreed on was discussed with a third 

reviewer (the first author) until a consensus among all three 
reviewers was achieved. Eight of the articles were removed 
because they were secondary analyses of data from a study 
that was already included in the meta- analysis, five were 
removed because the study did not include an active com-
parison group (i.e., pre- /post- test of CAMS only), three did 
not include patient outcomes (i.e., focused on therapist/
trainee level outcomes or role- play scenarios), three in-
cluded components of the CAMS intervention in the com-
parison condition, two were review papers, and one was a 
case study. In sum, the keyword search strategy resulted in 
eight studies that met all inclusion criteria.

Second, corresponding authors of all articles (k  =  30) 
that were identified as potentials for inclusion from the key-
word search were contacted to see if they knew of any ad-
ditional unpublished data or published data that may have 
been missed through a keyword search. Thirty- six previously 
un- identified articles were suggested by these experts. These 
articles were all reviewed at the full- text level by the two in-
dependent coders who had a 100% agreement rate. Only one 
article met inclusion criteria. The majority of the others were 
review/theory papers (k = 21), six were secondary analyses 
of already included studies, six did not include a comparison 
group, and two did not include patient outcomes.

F I G U R E  1  Flow chart for search and 
inclusion codingKeyword Search

889 non-unique 
articles (reviewed at 
the full text level)

36 unique articles 
(reviewed at the full 

text level)

127 unique articles 
(reviewed at the title 

& abstract level)

Root & branch search
Expert recommended 

articles

Removed
Secondary analysis -
8
No comparison - 5
No patients - 3
CAMS in both - 3
Review papers - 2
Case study - 1
Not retrievable - 1

30 unique articles 
(reviewed at the full 

text level)

9 included studies

Removed
Duplicates with full 
text review in other 
search strategies - 44
Did not meet other 
inclusion criteria - 845

Removed
Review papers - 21
Secondary analysis -
6
No comparison - 6
No patients - 2
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Third, a root and branch search was conducted for all 
included studies. The included studies contained 415 non- 
unique references (roots). Through Google Scholar, 474 
non- unique articles were also identified that cited one of the 
included studies (branches). These articles were all reviewed 
at the full- text level by the two independent coders. All of 
them either did not meet inclusion criteria (k = 845) or had 
already been identified and reviewed at the full- text level 
through the first two search strategies (k = 44).

Coding procedures

Each of the nine studies that met all inclusion criteria were 
coded by two independent coders. The coding included a re-
view of treatment, participant, and study variables, as well 
as intervention outcomes (see below for descriptions of 
each). Across all variables, the coders displayed a 93.95% 
agreement rate. The discrepancies were discussed with a 
third coder until a consensus between all three coders was 
achieved.

A summary of the coding results can be found in Tables 1 
and 2. Treatment characteristic variables included the type 
of CAMS intervention (full intervention or Suicide Status 
Form only), the comparison treatment, treatment mode (in-
dividual, group, or virtual), treatment setting (outpatient, 
inpatient/emergency department, or various), and average 
number of sessions for the CAMS intervention. Participant 
characteristics were coded as active duty military/veteran 
sample (yes or no), average sample age, % female, and % 
non- Hispanic White.

Five variables relating to the characteristics of the studies 
were coded. These included study year, study design (effi-
cacy or effectiveness), whether the CAMS originator was a 
co- author (yes or no), whether the study had any financial 
support (yes or no), and study quality. A study quality score 

was identified based on a review of seven different variables 
(randomization, patients similar at baseline, therapists simi-
lar, treatment adherence, equal treatment outside of the in-
tervention, an accounting of all patients, and blinding), each 
being coded as yes (1), unclear (0), or no (0). A total study 
quality score was then calculated by summing the scores 
across the seven items. This measure of study quality was 
based on the Centre for Evidence- Based Medicine's Critical 
Appraisal Tool for Therapy Studies (https://www.cebm.
ox.ac.uk/resou rces/ebm- tools/ criti cal- appra isal- tools).

Several different categories of outcomes were coded for 
each study. The primary outcome was chosen a priori as level 
of suicidal ideation. Secondary outcomes included suicide 
attempts, self- harm, distress/symptom impairment, hope/
hopelessness, other suicide- related correlates (self- esteem, 
reasons for living, well- being, and resilience), treatment ac-
ceptability (dropout and satisfaction), and cost effectiveness 
(number of sessions until symptom resolution, hospitaliza-
tions/emergency department visits, total cost of intervention, 
total other healthcare costs). In this meta- analysis, we used 
the term self- harm, which is sometimes referred to as non- 
suicidal self- injury (NSSI). This choice was based on the 
fact that the term self- harm can be more encompassing and 
is more frequently used in an international context. For all 
outcomes, data (i.e., frequencies, means, and standard de-
viations), rather than the results from statistical tests, were 
coded. Study authors were contacted in situations where the 
desired data were not presented in the manuscript. Where 
applicable, data from all post- intervention follow- up time 
points were also recorded.

Data analyses

A weighted standard difference in means (d) was calculated 
for each of the seven outcome categories, representing the 

T A B L E  1  Characteristics of the included studies

Study Design
Quality 
score

Comparison 
treatment Setting

Military/veteran 
sample

Average 
age % female

% non- 
Hispanic 
White

Andreasson et al. (2016) Efficacy 5 DBT Outpatient No 31.7 74.1 – 

Comtois et al. (2011) Efficacy 5 TAU Outpatient No 36.8 62.0 66.0

Dimeff et al. (2021) Efficacy 5 TAU Inpatient/ED No 34.4 65.0 87.0

Ellis et al. (2017) Effectiveness 5 TAU Inpatient/ED No 31.2 63.5 93.3

Jobes et al. (2005) Effectiveness 4 TAU Outpatient Yes 29.1 34.8 83.6

Jobes et al. (2017) Efficacy 7 TAU Outpatient Yes 26.8 19.6 53.2

Johnson et al. (2019) Efficacy 6 TAU Outpatient Yes 48.0 11.9 70.9

Pistorello et al. (2020) Efficacy 7 TAU Outpatient No 20.0 68.0 48.4

Ryberg et al. (2019) Efficacy 6 TAU Various No 35.9 53.0 – 

Abbreviations: DBT, dialectical behavior therapy; ED, emergency department; TAU, treatment as usual.

https://www.cebm.ox.ac.uk/resources/ebm-tools/critical-appraisal-tools
https://www.cebm.ox.ac.uk/resources/ebm-tools/critical-appraisal-tools
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difference in outcomes between the CAMS and comparison 
interventions. Across all outcome categories, a positive d 
value represents an effect that favors the CAMS condition, 
while a negative value represents an effect that favors the 
comparison treatment. Several studies reported more than 
one measurement of the various outcomes (i.e., multiple 
instruments and multiple post- intervention time points). In 
these cases, an effect size d was calculated for each out-
come reported; however, a pooled d for the study outcome 
category was used for the calculation of the weighted total 
effect. In these calculations, a fixed effect model was used 
for pooling the findings within a study, while a random ef-
fects model was used to calculate the weighted average ef-
fect sizes. A random effects model was chosen given that 
the studies were predicted to vary in their designs and find-
ings. Heterogeneity for the weighted average effect sizes 
was examined through the use of the I2 statistic, which 
represents the percent of variance in effect sizes between 
studies. The one- study- removed method was used to exam-
ine the influence of individual studies on the total findings 
and a fail- safe N was calculated as a test of the robustness 
of the results against missing data. Last, moderators of the 
primary outcome (suicidal ideation) were tested using a 
mixed effects model, which allows studies to vary within 
groups. Categorical moderators (study design, type of com-
parison treatment, treatment mode, treatment setting, ac-
tive duty military/veteran sample, and CAMS originator 
as co- author) were tested with a Q statistic, which repre-
sents the variability in effect sizes between the categorical 
groups compared to the variability in effect sizes within the 
groups. Continuous moderators (study quality, follow- up 
time point, number of CAMS sessions, participant age, % 
female, and % non- Hispanic White) were also tested with a 
Q statistic; however, for continuous moderators the Q statis-
tic represents the variability in effect sizes explained by the 
continuous variable. All calculations were completed using 
Comprehensive Meta- Analysis (Borenstein et al., 2005).

RESULTS

The nine included studies comprised data from 749 pa-
tients. These studies were primarily randomized controlled 
trials (k  =  7), with a relatively high study quality rating 
(M = 5.56, SD = 1.01, range = 4 to 7). The majority of 
the CAMS interventions were offered in an individual, 
in- person format (k = 7) in an outpatient setting (k = 6). 
In all but one study with DBT, the comparison group was 
treatment as usual, which were a mix of other active in-
terventions that were used by providers at the clinical re-
search sites. No inactive/waitlist controls were included. 
Averaging across studies, the mean age of participating 

patients was 32.76, SD  =  7.71, years old; just over half 
were female (M = 50.16%, SD = 22.51%; male, 49.62%, 
SD  =  22.68%; non- binary, 0.33%, SD  =  0.70%); and 
71.77% (SD  =  17.13%) were non- Hispanic White (non- 
Hispanic Black, 11.63%, SD  =  9.67%; Hispanic, 4.26%, 
SD = 2.15%; Asian, 5.80%, SD = 6.23%; American Indian, 
0.37%, SD  =  0.75%; multi- racial, 8.58%, SD  =  10.75%). 
One- third of the included studies (k = 3) were conducted 
with active duty military/veteran samples.

Suicidal ideation

All but one study (Dimeff et al., 2021) included outcome data 
on suicidal ideation. See Figure 2 for a forest plot diagram 
of the results. While one study (Johnson et al., 2019) found 
a small non- significant effect size in favor of the alternative 
intervention, the remaining studies all found positive effect 
sizes (four non- significant, three significant) in favor of the 
CAMS intervention. The overall weighted effect size of the 
CAMS intervention on suicidal ideation compared to the al-
ternative intervention conditions was significant, d = 0.25, 
95% CI [0.07, 0.42], p < 0.01, favoring the CAMS inter-
vention. One- study- removed analyses resulted in ds ranging 
from 0.20 to 0.32, indicating that the results were not highly 
influenced by any single study. Calculation of the fail- safe 
N indicated that 32 missing studies with non- significant 
results would be necessary to reduce the observed effect 
size to a non- significant level. Relatedly, a review of the 
funnel plot suggested little to no publication bias. Moderate 
heterogeneity in the effects were observed between studies, 
Q(7) = 17.42, p = 0.02, I2 = 59.82.

Suicide attempts

Five studies included outcome data on suicide attempts. See 
Figure 2 for a forest plot diagram of the results. While three 
studies found non- significant effects in favor of the alterna-
tive interventions, two studies found non- significant effects 
in favor of the CAMS intervention. The overall weighted ef-
fect size was not significant, d = 0.04, 95% CI [−0.31, 0.38], 
p = 0.83. One- study- removed analyses resulted in ds rang-
ing from −0.09 to 0.13. Low heterogeneity was observed, 
Q(4) = 4.92, p = 0.30, I2 = 18.69.

Self- harm

Four studies provided post- intervention data on incidents 
of self- harm. See Figure 2 for a forest plot diagram of the 
results. While three of the studies specifically reported 
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self- harm data, Comtois et al. (2011) combined their self- 
harm data with suicide attempts data. To take a conservative 
approach, the results from Comtois et al. (2011) are included 
here rather than in the suicidal attempts analyses. One study 
found non- significant effects in favor of the alternative in-
tervention and three studies found non- significant effects in 
favor of the CAMS intervention. The overall weighted ef-
fect size for self- harm was not significant, d  =  0.07, 95% 
CI [−0.18, 0.32], p = 0.57. One- study- removed analyses re-
sulted in ds ranging from 0.01 to 0.16. Very low heterogene-
ity was observed, Q(3) = 1.84, p = 0.61, I2 = 0.00.

Distress

All of the included studies reported post- intervention data on 
at least one measure of general distress. See Figure 2 for a 
forest plot diagram of the results. Two studies found non- 
significant effects in favor of the alternative interventions and 
seven found effects (three non- significant, four significant) in 
favor of the CAMS intervention. The overall weighted effect 
size for general levels of distress was significant, d = 0.29, 
95% CI [0.06, 0.52], p = 0.01, in favor of the CAMS inter-
vention. One- study- removed analyses resulted in ds ranging 
from 0.22 to 0.36. Forty missing studies with non- significant 
results would be needed to reduce the observed effect size 

to a non- significant level. The funnel plot suggested little to 
no publication bias. Substantial heterogeneity was observed, 
Q(8) = 34.42, p < 0.001, I2 = 76.76.

Hope/hopelessness

Four of the studies reported post- intervention data on a 
measure of hope or hopelessness. See Figure 3 for a for-
est plot diagram of the results. All four found effects (one 
non- significant, three significant) in favor of the CAMS 
intervention. The overall weighted effect size was signifi-
cant, d = 0.88, 95% CI [0.26, 1.49], p < 0.01, in favor of the 
CAMS intervention. One- study- removed analyses resulted in 
ds ranging from 0.62 to 1.11. Fifty- two missing studies with 
non- significant results would be needed to reduce the ob-
served effect size to a non- significant level. The funnel plot 
suggested little to no publication bias. Substantial heteroge-
neity was observed, Q(3) = 18.88, p < 0.001, I2 = 84.11.

Other suicide- related correlates

Four studies also reported post- intervention data on a meas-
ure of another suicide- related correlate (e.g., self- esteem, 
resilience). See Figure 3 for a forest plot diagram of the 

F I G U R E  2  Forest plot of effect sizes for suicidal ideation, general distress, suicide attempts, and self- harm
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results. While two found non- significant effects in favor 
of the alternative intervention, two found effects (one non- 
significant, one significant) in favor of the CAMS interven-
tion. The overall weighted effect size was not significant, 
d  =  0.13, 95% CI [−0.36, 0.62], p  =  0.60. One- study- 
removed analyses resulted in ds ranging from −0.10 to 0.27. 
Substantial heterogeneity was observed, Q(3)  =  26.09, 
p < 0.001, I2 = 88.50.

Treatment acceptability

Seven studies reported data on treatment acceptability 
(dropout and/or satisfaction). See Figure 3 for a forest plot 
diagram of the results. While two found non- significant 
effects in favor of the alternative intervention, five found 
effects (two non- significant, three significant) in favor of 
the CAMS intervention. The overall weighted effect size 
for treatment acceptability was significant, d = 0.42, 95% 
CI [0.04, 0.80], p  =  0.03, in favor of the CAMS inter-
vention. One- study- removed analyses resulted in ds rang-
ing from 0.27 to 0.51. Twenty- eight missing studies with 
non- significant results would be needed to reduce the ob-
served effect size to a non- significant level. The funnel 
plot suggested little to no publication bias. Substantial 
heterogeneity was observed, Q(6)  =  24.20, p  <  0.001, 
I2 = 75.21.

Cost effectiveness

Five studies reported data on the cost effectiveness of the 
interventions. See Figure 3 for a forest plot diagram of the 
results. Only one found non- significant effects in favor of 
the alternative intervention, while four found effects (three 
non- significant, one significant) in favor of the CAMS inter-
vention. The overall weighted effect size for cost effective-
ness was not significant, d  =  0.16, 95% CI [−0.03, 0.35], 
p = 0.60. One- study- removed analyses resulted in ds ranging 
from 0.10 to 0.19. Low heterogeneity was observed between 
the study effect sizes, Q(4) = 4.96, p = 0.29, I2 = 19.36.

Moderators of the effect on suicidal ideation

Given that the Dimeff et al. (2021) article did not include sui-
cidal ideation data, it was not included in any of the modera-
tor analyses. Four study variables (efficacy vs. effectiveness, 
study quality, CAMS originator as co- investigator, and out-
come time point) were tested as moderators of the outcome 
effect on suicidal ideation (the primary outcome of this meta- 
analysis) between CAMS and the alternative interventions. 
While the majority of studies were deemed efficacy trials, 
two were coded as effectiveness studies. No significant dif-
ference in the effect sizes was observed between these two 
types of designs, Q(1) = 0.43, p = 0.51. The magnitude of 

F I G U R E  3  Forest plot of effect sizes for hope/hopelessness, other suicide- related correlates, treatment acceptability, and cost effectiveness
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the effect sizes also did not differ significantly based on the 
rating of study quality, slope = −0.10, Q(1) = 3.11, p = 0.08. 
Although studies (k = 5) that included the CAMS originator as 
a co- investigator showed a smaller effect size (d = 0.15, 95% 
CI [−0.08, 0.37], p = 0.20) than studies (k = 3) that did not 
include the CAMS originator as a co- investigator (d = 0.42, 
95% CI [0.26, 0.58], p < 0.001), this difference only trended 
toward significance, Q(1) = 3.71, p = 0.054. The eight in-
cluded studies reported suicidal ideation outcomes at several 
different time points. These time points were collapsed for 
the calculation of the overall weighted effect; however, we 
were also interested in testing if the differences between 
CAMS and the alternative interventions remained stable over 
time. Across the studies, 21 different effects were observed, 
ranging from immediately post- intervention to 12  months 
follow- up. The timing of the outcome measurement was not 
a significant moderator of the magnitude of the observed ef-
fect, slope = 0.00, Q(1) = 0.02, p = 0.88.

Four treatment variables (comparison group, treatment 
mode, setting, and number of sessions) were also tested as po-
tential moderators. The effect size in the study that used DBT 
as the comparison group did not differ significantly from the 
effect sizes observed in the other studies that used TAU com-
parison groups, Q(1) = 0.05, p = 0.83. A significant differ-
ence was observed based on treatment mode, Q(1) = 9.34, 
p < 0.01. While the single study that tested CAMS in a group 
format found that it did not perform as well as the alternative 
intervention (d = −0.15, 95% CI [−0.41, 0.12], p = 0.28), 
the studies (k = 7) that tested CAMS in an individual format 
showed that it significantly outperformed the alternative in-
terventions (d = 0.32, 95% CI [0.18, 0.45], p < 0.001). No 
significant differences in the effect sizes were observed be-
tween the studies conducted in outpatient (k = 6), inpatient 
(k = 1), and multiple (k = 1) settings, Q(2) = 5.26, p = 0.07. 
The number of CAMS sessions administered was a signif-
icant moderator of the observed effect sizes, slope = 0.04, 
Q(1) = 8.07, p < 0.01. Specifically, as the number of CAMS 
sessions increased, the effect size difference between CAMS 
and the alternative intervention on suicidal ideation also 
increased.

Last, four participant moderators (sample type, average 
participant age, percent non- Hispanic White, and percent 
female) were tested. A significant difference was observed 
based on whether or not the study was conducted with an 
active duty military/veteran sample, Q(1) = 8.64, p < 0.01. 
The studies (k  =  3) conducted with active duty military/
veteran samples showed significantly smaller effect sizes 
(d = 0.03, 95% CI [−0.19, 0.24], p = 0.82) than the studies 
(k = 5) conducted with non- active duty military/veteran sam-
ples (d = 0.41, 95% CI [0.27, 0.55], p < 0.001). Participant 
age, slope  =  −0.01, Q(1)  =  2.19, p  =  0.14, and ethnicity, 
slope = 0.01, Q(1) = 3.01, p = 0.08 were not found to sig-
nificantly moderate the overall effect; however, the percent 

of the sample that identified as female was found to be a sig-
nificant moderator, slope = 0.01, Q(1) = 10.87, p < 0.001. 
Specifically, as the percent of the sample that was female in-
creased, so did the outcome difference between CAMS and 
the alternative interventions.

DISCUSSION

The results of this meta- analysis support the use of CAMS 
as an intervention for suicidal ideation and several other re-
lated variables. The CAMS intervention significantly out-
performed comparison interventions in reducing suicidal 
ideation (small effect) and general levels of distress (small 
effect). The CAMS intervention also resulted in significantly 
greater levels of hope/lower levels of hopelessness (large ef-
fect) compared to the alternative treatments. Further, fewer 
patients dropped out of CAMS and a higher level of treat-
ment satisfaction was reported by the participants who re-
ceived the CAMS intervention (small effect). The significant 
findings seem to be robust to potential missing articles and 
do not seem to be unduly influenced by results from a single 
study. These findings contrast with those of a previous re-
view (Hanratty et al., 2019) in which the authors concluded 
that evidence regarding CAMS efficacy was insufficient. 
However, the current meta- analysis, when compared to 
Hanratty et al., and’s (2019), included several more recently 
published trials and provided a quantitative synthesis of the 
data, rather than a narrative one. The results favoring CAMS 
over alternative interventions for these outcome variables are 
also impressive given that Fox and colleagues (2020) in their 
meta- analysis did not find outcome differences between the 
main intervention categories that they investigated.

It has been argued elsewhere (Jobes & Chalker, 2019; 
Jobes & Joiner, 2019) that there is virtue in targeting suicidal 
ideation as a goal of clinical care with suicidal patients. As 
noted by Jobes and Joiner (2019) the population of individu-
als with suicidal ideation is 225 times greater than the suicide 
completion population. They argue that effectively targeting 
and treating suicidal ideation “upstream” may well avert sui-
cide attempts and deaths “downstream.” Further, Jobes and 
Chalker (2019) argue against a “one- size fits all” approach 
to treating suicidal risk, instead advocating for matching dif-
ferent evidence- based treatments for different suicidal states 
(e.g., CAMS for those with suicidal ideation and DBT for 
patients with multiple attempts and chronic suicidal risk). 
Thus, the results of this meta- analysis indicate that CAMS 
is one of a number of effective treatments that clinicians may 
employ based on patients’ needs. In particular, CAMS may 
be more effective in treating suicidal ideation than other in-
terventions because it specifically targets the drivers of pa-
tients’ suicidal ideation. Other interventions often focus on 
behaviors designed to decrease distress while contemplating 
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suicide or alternative actions that can be taken. In contrast, 
CAMS focuses on specific goals and the cognitive aspects of 
suicidal ideation itself.

In contrast to the significant findings, no significant dif-
ferences between the CAMS intervention and the alternative 
interventions were observed for suicide attempts, self- harm, 
other suicide- related correlates (e.g., well- being, resilience), 
or for cost effectiveness. Although no significant differences 
between the interventions were found in these three areas, 
the CAMS intervention was still effective in reducing sui-
cide attempts, self- harm, and other suicide- related correlates. 
The non- significant results simply indicate that both types 
of interventions (CAMS and the alternatives) were similarly 
effective in treating these outcomes. Jobes et al. (2017) sug-
gested that possible between- group effects may be lost due 
to the “enhanced” TAU being used as the control conditions, 
which may not represent care as usual in naturalistic settings. 
This results in a high comparison standard for the CAMS in-
tervention in the included studies.

The findings from the moderator analyses suggested that 
CAMS resulted in greater reductions of suicidal ideation 
compared to the alternative interventions at a similar magni-
tude regardless of the type of study, the quality of the study, 
whether the CAMS originator was a co- author, the timing 
of outcome measurement, the type of comparison condition, 
the type of setting, and the age and ethnicity of the partici-
pants. Several of these non- significant findings are notable. 
Frequently, treatments that perform well in well- controlled 
research settings do not demonstrate the same effects in nat-
uralistic settings (Hansen et al., 2002; Lambert, 2013); how-
ever, the similar effects that were observed between efficacy 
and effectiveness designs offer preliminary evidence that 
CAMS may be well- suited to applied settings. Although the 
CAMS originator was a co- investigator on the majority of the 
studies that were included in this meta- analysis, the studies 
that did not include him as a co- investigator actually showed 
the largest effects favoring the CAMS intervention. This find-
ing suggests relatively little to no allegiance bias in the over-
all findings in support of CAMS as a treatment for suicidal 
ideation. Further, the fact that time of outcome assessment 
was not a significant moderator offers preliminary evidence 
that the benefits of CAMS over the alternative interventions 
remained stable over time.

Based on the moderator analyses, there is initial evidence 
that CAMS may better treat suicidal ideation compared to 
alternative interventions in some situations. First, CAMS ap-
pears to be more even more effective in an individual format 
compared to a group format. However, this should be inter-
preted with caution since only one study in this meta- analysis 
tested CAMS in group format (Johnson et al., 2019). Second, 
the outcome differences tend to be larger with a greater num-
ber of CAMS sessions. This finding should be considered in 
the context of the time- limited nature of the included studies 

(i.e., maximum mean treatment length of approximately 16 
sessions). The benefits of continuing CAMS beyond this re-
main unknown. Third, the difference between CAMS and the 
alternative interventions was also larger with non- active duty 
military/veteran samples. Since the studies with active duty 
military samples all included the CAMS originator (Jobes 
et al., 2005, 2017) or were a group application of CAMS 
(Johnson et al., 2019), though, it is unclear whether this is an 
artifact of the previously noted moderating effects of these 
variables (CAMS originator and group vs. individual for-
mat). Last, the results of the moderator analyses suggest that 
CAMS might be slightly more effective with female patients 
than patients of other genders. However, the gender analy-
ses were based on the overall make- up of the sample (% that 
were female) and no direct comparisons among genders were 
made. In sum, CAMS may be most effective when conducted 
in individual format and a moderate length of treatment is 
allowed; further research is needed to clarify moderating ef-
fects of military status and gender.

Limitations

Although the findings from this meta- analysis do support the 
CAMS intervention, there are a number of limitations that 
should be considered. First, although there was adequate 
power to calculate the overall weighted effect sizes, insuf-
ficient power due to the relatively small number of included 
studies may have contributed to non- significant findings in 
the moderator analyses. Related, variability in the outcomes 
that studies have employed further limited the available 
sample size for calculating effect sizes for less common out-
comes and moderator analyses. For example, the weighted 
effect size for self- harm, hope, and other suicide- related 
correlates are based on data from only four studies and the 
suicide attempts and cost effectiveness results are based on 
data from only five studies. Thus, the generalizability of the 
findings may be limited in these cases. Future research in-
vestigating CAMS as an intervention should measure effects 
in these areas. Also, it is important to recognize that several 
of the tested moderators likely overlap, which may influence 
some of the results. For example, whether the sample was 
composed of active duty military service members/veterans 
and the percent of the sample that was female were both sig-
nificant moderators in the present study. It may be that one of 
these findings could explain the significance of the other (e.g., 
studies using active duty military/veteran samples tend to use 
fewer female participants), rather than both of them being 
true, independent moderators. Related, the findings from the 
moderator analyses should be considered preliminary evi-
dence only. When considering the characteristics of the stud-
ies, there was relatively little heterogeneity in some areas. 
For example, only one study that used DBT as a comparison 
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group was compared to the remaining ones that used TAU. 
Similarly, only two studies were identified as effectiveness 
studies, while the remaining ones were efficacy trials. As ad-
ditional research is conducted, future reviews can examine 
whether the findings from the moderator analyses remain 
consistent. Although little heterogeneity was seen in some 
of the moderators, a larger amount of heterogeneity was seen 
in the measurement of the various outcomes (e.g., timing of 
outcome measurement, variance in the operationalization, 
or measures used for some of the outcomes). Heterogeneity 
here weakens assumptions related to combining effect sizes 
across studies, and we suggest future studies use consistent 
methods for assessing these outcomes. Further, the active 
comparison groups evaluated in the present meta- analysis 
primarily consisted of TAU. While those groups included 
active treatment components, there were between- study dif-
ferences in the components of TAU. These differences make 
it difficult to determine which treatment components (e.g., 
safety measures, cognitive restructuring, emotion regulation) 
were leveraged in the TAU groups and how the effectiveness 
of those components compare to CAMS. It is also impor-
tant to note the number of comparisons that were made in 
this meta- analysis, both for the number of different outcomes 
that were assessed as well as the number of moderators that 
were tested. Given the small number of included studies, 
we believed that the use of a corrected- alpha would create 
an overly stringent criterion. Thus, it is possible that some 
of the significant differences represent chance findings and 
should be interpreted with caution. Last, it is possible that the 
search strategies did not identify all articles that would have 
met study inclusion criteria for the present meta- analysis. 
However, based on the strategies that were used, we believe 
that the results accurately represent findings from studies that 
would have been missed. Further, calculation of the fail- safe 
N for each of the significant findings suggests that a rela-
tively large number of missing studies would be needed to 
nullify the results.

FUTURE DIRECTIONS

Additional studies investigating the effectiveness of CAMS 
are needed. Given the limitations associated with using TAU 
as a comparison group, researchers may consider using al-
ternative active control groups (e.g., DBT, brief cognitive- 
behavioral therapy) in future studies. Further, evaluating 
CAMS in more diverse samples is needed, as the effective-
ness of CAMS in certain populations that may be at elevated 
suicide risk remains unknown (e.g., older adults, individuals 
with diverse gender identities, and those of racial/ethnic mi-
norities). In addition, future studies should seek to include 
relatively larger sample sizes. Such sample sizes are, for ex-
ample, necessary to have sufficient statistical power to better 

understand the effects of CAMS on low base- rate outcomes 
like suicide attempts and to detect significant moderators of 
intervention effectiveness. Relatedly, recent research iden-
tifying significant moderators of CAMS effectiveness (e.g., 
marital status and baseline distress; Huh et al., 2018) that 
may be used to predict treatment response to CAMS (e.g., 
Kessler et al., 2020) underscores the need to further identify 
when, with whom, and under what conditions CAMS is most 
effective. Studies may also explore whether utilizing meth-
ods that leverage such moderators (e.g., Kessler et al., 2020) 
to determine optimal approaches for individual patients (e.g., 
CAMS versus an alternative intervention like DBT) improve 
treatment outcomes for those who are matched to their opti-
mal approach. Researchers should also seek to incorporate re-
peated assessments of potential mechanisms of change (e.g., 
therapeutic alliance, increasing hope) in future studies, given 
that it is unclear the degree to which CAMS components in-
dividually contribute to enhanced treatment outcomes, which 
is also a concern with research on other suicide interventions 
(Fox et al., 2020); dismantling studies may also help clarify 
which components of CAMS are most effective in produc-
ing change. Last, compared to research evaluating individual 
formats of CAMS, less is known about the effectiveness 
of group (Johnson et al., 2019) and computerized (Dimeff 
et al., 2021) formats. Evaluating such alternative modalities 
that may optimize cost effectiveness could facilitate imple-
mentation and dissemination efforts while enhancing clinical 
outcomes.

CONCLUSION

In conclusion, the results of this meta- analysis provide strong 
evidence for CAMS as an intervention for suicidal ideation. 
The results suggest that not only does CAMS outperform al-
ternative active interventions in treating suicidal ideation, but 
it can also result in greater improvements in general levels of 
distress and hopelessness/hope. Further, the results suggest 
that patients who receive CAMS are less likely to drop out 
of treatment prematurely and report greater levels of satisfac-
tion compared to alternative treatment options. These find-
ings seem to be stable across time, settings, patient age, and 
patient ethnicity.

The significant findings in support of CAMS are particu-
larly notable given the nature of the comparison conditions. 
Although typically labeled as TAU interventions, the com-
parison conditions were made up of active, established treat-
ments delivered by on- site licensed professionals. No inactive 
or waitlist control conditions were included. Thus, findings 
of equivalence for suicide attempts, self- harm, other suicide- 
related correlates, and cost effectiveness between CAMS and 
the comparison conditions still support the use of CAMS as 
an evidence- based intervention. Further, given that CAMS 
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outperformed the alternative interventions on several of the 
included outcomes (suicide ideation, general distress, hope/
hopelessness, and treatment acceptability) provides strong 
empirical support for CAMS. Based on the findings from this 
meta- analysis, CAMS meets Center for Disease Control and 
Prevention's Continuum of Evidence of Effectiveness criteria 
(Puddy & Wilkins, 2011) for being a Well Supported inter-
vention for suicide ideation.
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