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Abstract. Background: An important consideration when conducting randomized controlled trials is treatment differentiation. Direct observa-
tion helps ensure that providers in different treatment groups are delivering distinct interventions. One direct observation method is the use of
a measure to rate clinician performance when delivering an intervention. Aims: This generalizability study evaluated the reliability of the CAMS
Rating Scale (CRS), a measure used to assess delivery of the Collaborative Assessment and Management of Suicidality (CAMS). Method: Digi-
tally recorded tapes of clinicians delivering either CAMS or Enhanced Care-As-Usual (E-CAU) were coded using the CRS. Sessions (N = 36) were
each coded by two raters, and encompassed four clinicians, four time points, and 34 unique patients across two treatment groups. A reliability
coefficient (i.e., G coefficient) and the percentages of variance contributed by each component of the measurement model were obtained. Re-
sults: The CRS reliably differentiates CAMS from E-CAU, minimizes measurement error relative to expected variance sources, and continues to
demonstrate high inter-rater reliability. Limitations: The absence of blind raters, a formal training protocol for the rating team, and ratings from
all clinician—patient dyads at all time points was a limitation. Conclusion: The CRS is a reliable treatment differentiation measure that can play

an integral role in studies evaluating CAMS.

Keywords: suicide, intervention, research methods, fidelity, psychometrics

There were over 44,000 suicides in the United States in
2016, making it the 10th leading cause of death (Drapeau
& Mclntosh, 2017). Furthermore, suicide rates within the
US military have more than doubled since 2004, surpass-
ing the civilian rate for the first time in history (Bryan, Jen-
nings, Jobes, & Bradley, 2012). These statistics highlight
the need for the development and dissemination of effec-
tive clinical interventions for suicidal behavior in both mil-
itary and civilian populations.

A white paper published by the American Psychological
Association (APA) called for increased implementation of
empirically supported psychotherapies, and specified the
use of randomized controlled trials (RCTs) as an effective
research design for identifying these interventions (APA,
1995). Furthermore, the need to demonstrate that exper-
imental and control groups are receiving distinct treat-
ments in RCTs underscores the assessment of fidelity as an
important component of studies examining psychothera-
peutic interventions (Shean, 2014).

Consensus regarding the definition of fidelity has not
been reached; however, many definitions include treat-
ment differentiation as an element (Bellg et al., 2004; Bor-
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relli et al., 2005; Perepletchikova, Treat, & Kazdin, 2007).
Without the assurance of distinct treatment groups, spe-
cific mechanisms responsible for differences in outcomes
cannot be isolated. This can significantly hinder the ability
to draw conclusions about the effects of different interven-
tions on outcomes (Kazdin, 2003; Perepletchikova et al.,
2007).

Despite the importance of treatment differentiation
and other aspects of fidelity, there is little evidence that
researchers are adequately incorporating these constructs
into their studies (Perepletchikova et al., 2007; Prowse,
Nagel, Meadows, & Enticott, 2015). However, Smith,
Daunic, and Taylor (2007) argue that methods for incor-
porating fidelity procedures into treatment studies do ex-
ist. Furthermore, the Treatment Fidelity Workgroup of the
National Institutes of Health Behavior Change Consorti-
um stipulates that one method is the monitoring of inter-
vention delivery throughout a study (Bellg et al., 2004).

Lane, Bocian, MacMillan, and Gresham (2004) out-
lined methods for monitoring and assessing treatment de-
livery, including direct observation, consultant feedback,
self-monitoring, and treatment manualization. While
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rigorously designed studies ideally incorporate several of
these elements, direct observation is the most highly rec-
ommended (Lane et al., 2004; Smith et al., 2007). An ex-
tensively used methodology for direct observation is the
development of a measure that can be used to rate clini-
cian performance regarding specific components of a par-
ticular intervention.

Cognitive therapy (CT) is currently the only empirical-
ly supported treatment for suicidal behavior with a cor-
responding measure that has been extensively used and
psychometrically studied (Barber, Liese, & Abrams, 2003;
Crits-Christoph et al., 1998; Dobson, Shaw, & Vallis,
1985; Shaw et al., 1999; Vallis, Shaw, & Dobson, 1986;
Whisman, 1993). Some have employed this measure in tri-
als assessing the effect of CT on suicidal behavior (Brown
etal., 2005; Rudd et al., 2015); however, specific analyses
of its psychometric properties have not been conducted us-
ing data from these trials. While a DBT Global Rating Scale
has been developed (Linehan, 2003), it is not discussed
extensively in the literature and has not been psychometri-
cally evaluated thus far in published research. Considering
both the urgent need for empirically supported treatments
aimed at reducing suicidal behavior and the key role that
treatment differentiation plays in randomized controlled
trials, there is considerable need for psychometrically
sound measures that can be used to demonstrate this com-
ponent of fidelity within studies of suicide-specific inter-
ventions.

The Collaborative Assessment and Management of Sui-
cidality (CAMS; Jobes, 2016; Jobes, Comtois, Brenner, Gut-
ierrez, & O’Connor, 2016) is a short-term therapeutic frame-
work that has demonstrated effectiveness in three previous
RCTs (Andreasson et al., 2016; Comtois et al., 2011; Jobes
et al., 2017). Designed to be employed by clinicians from
different training backgrounds, CAMS encompasses various
tasks imperative to the treatment of suicidal behavior includ-
ing risk assessment, treatment planning, and interventions
that target patient-defined suicidal drivers. In addition to fo-
cusing on issues relevant to suicide, a collaborative style is
one of the hallmarks of CAMS that frames all aspects of care
delivery (Jobes, 2016).

The CAMS Rating Scale (CRS) is a measure that was
developed to assess adherence to CAMS (Comtois et al.,
2011;Jobes, 2012). The measure incorporates items that
are designed to capture the overarching style of CAMS
and technical components that are used at different points
throughout care. These items are organized into domains
entitled Collaboration, Suicide Focus, Risk Assessment, Treat-
ment Planning, and Intervention. An additional item meas-
uring general adherence to the framework is also included.
While certain subscales (i.e., Risk Assessment, Treatment
Planning, and Intervention) were designed to partial out
distinct components of CAMS care, other subscales (i.e.,
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Collaboration and Suicide Focus) were designed to capture
a style that should be present across all components of the
framework. A previous analysis of the CRS demonstrated
high interrater reliability using intraclass correlation coef-
ficients (ICCs; Corona & Jobes, 2015). However, ICCs are
calculated using only one source of variance at a time, and
do not simultaneously account for other sources of vari-
ance that could affect reliability in complex measurement
models (Mushquash & O’Connor, 2006; Wasserman,
Levy, & Loken, 2009).

Generalizability (G) studies are designed to assess pre-
cision in measurement models that incorporate multiple
sources of variance (Cardinet, Johnson, & Pini, 2010).
While accurate measurement is important to any study,
the need to demonstrate precision is especially relevant to
psychotherapy trials characterized by numerous sources
of measurement variance (Wasserman et al., 2009). More
specifically, G studies can provide information about how
reliably a treatment measure differentiates within a par-
ticular measurement component while accounting for oth-
er sources of variance (Cardinet et al., 2010). For example,
a G study can indicate how reliably a measure differenti-
ates between treatment groups while accounting for dif-
ferences among raters, clinicians, sessions, and test items.
G studies also provide estimates of the variance contrib-
uted by each measurement component, and researchers
can then determine whether this variance is coming from
expected or unwanted sources (Mushquash & O’Connor,
2006). These properties highlight the utility of G studies in
demonstrating the ability of a measure to assess treatment
differentiation.

The goal of the current G study was to evaluate the abil-
ity of the CRS to reliably differentiate between CAMS and
another treatment, and to determine the contributions of
variance from different sources in the measurement mod-
el. This is the first known study that applies this methodol-
ogy to a measure assessing a suicide-specific intervention.
The primary hypothesis of the current study posited that
the CRS would reliably differentiate CAMS from another
treatment. A secondary hypothesis predicted that vari-
ance in the measurement model would come primarily
from clinicians and CRS items. The rationale for this pre-
diction is that there is inherent variability in the practice
of different clinicians, especially those delivering different
interventions. Furthermore, clinicians delivering CAMS
were expected to elicit different scores on items assessing
adherence to CAMS than control clinicians. A tertiary hy-
pothesis predicted that raters would account for minimal
variance in CRS ratings given that the measure has previ-
ously demonstrated high inter-rater reliability (Corona &
Jobes, 2015).
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Method

The current IRB-approved study used adherence ratings of
digitally recorded therapy sessions that were collected as
part of the Operation Worth Living (OWL) study, an RCT
comparing CAMS with Enhanced Care-As-Usual (E-CAU)
conducted at an army post in the southeastern United
States. In the OWL study, treatment duration in the CAMS
group ranged from one to 26 sessions, with a median of
five (M = 6.2, SD = 3.9). In the E-CAU group, treatment
ranged from one to 21 treatment sessions, also with a me-
dian of five (M = 6.4, SD = 3.5). For further information
regarding the methodology and sample characteristics of
the OWL study, refer to Jobes et al. (2017).

Patients in the current study (N = 34) included adult,
active duty army soldiers identified as suicidal based on
Beck Scale for Suicide Ideation scores (BSS; Beck, Steer, &
Ranieri, 1988). BSS scores at or above 6 indicate clinically
significant suicide ideation, and baseline scores in the cur-
rent sample ranged from 13 to 31 (M = 20.0; SD = 5.0).
The number of lifetime suicide attempts in the sample per
self-report ranged from 0 to 222 (M = 10.9; SD = 41.0).
However, 50% of the sample reported zero lifetime sui-
cide attempts, and 88.2% of the sample reported between
zero and four lifetime suicide attempts. Furthermore, the
modal number of suicide attempts was 0. The sample
ranged in age from 19 to 48 years (M = 27.6; SD = 6.8).
Those identifying as male comprised 88.2% of the sam-

Table 1. CAMS Rating Scale (CRS) items

ple, and 11.8% identified as female. Enlisted army sol-
diers comprised 94.1%, and officers comprised 5.9% of
the sample.

In all, 19 patients in the current study (52.8%) were
assigned to the E-CAU condition, while 17 (47.2%) were
assigned to the CAMS condition. Clinicians included li-
censed clinical social workers (N = 4) delivering CAMS
(N = 2) or E-CAU (N = 2). Providers in the CAMS group
were trained in the therapeutic framework, which includ-
ed being provided with copies of the manual, in-person
training, and participation in case conferences for clinical
consultation. E-CAU clinicians did not receive training in
CAMS, and responded to suicide-related clinical issues in
a manner that was consistent with their training. Because
CAU was provided within the context of an RCT, it was en-
hanced by close monitoring and follow-up related to ses-
sion attendance and the standardized administration of
multiple assessments throughout the study.

The CRS consists of 14 total items, each of which is
rated on a 7-point Likert scale ranging from O (poor) to 6
(excellent), with 3 representing satisfactory performance.
The first 11 items are organized into domains that capture
key components of the CAMS framework. These domains
are Collaboration, Suicide Focus, Risk Assessment, Treat-
ment Planning, and Intervention. Item 12 assesses overall
adherence to the framework. Items 13 and 14 encompass
general elements of the therapeutic process, do not repre-
sent essential components of the framework, and are thus

Iltem Description

Collaboration

The clinician expressed empathy with the patient’s suicidal wish.

All assessments were conducted interactively with substantial input from both clinician and patient.
The treatment plan was designed and modified interactively with substantial input from both clinician and patient.
Allinterventions (in-session) were selected and modified interactively with substantial input and participation from

both clinician and patient.

Suicide focus

The clinician clarified the CAMS agenda to focus on factors related to the suicidal wish any time it appeared needed;

when factors arose that were not directly or indirectly leading to suicidality for this patient, they were acknowledged as

important, but not the focus of the current work.

Risk assessment

Treatment planning

The dyad followed the framework for initiating and completing the SSF assessment at the beginning of the session.

The dyad developed and/or updated a Crisis Response Plan (CRP), Safety Plan (SP), or CAMS Stabilization Plan (CSP),

which includes regularly attending therapy sessions, addressing barriers to care, means restriction, decreasing isola-

tion, and use of a coping card.

The treatment plan identified and targeted the most relevant direct and/or indirect drivers of suicidality as determined

by the dyad.

The treatment plan established the use of suicide-specific, problem-focused interventions to target and treat the

drivers of the patient’s suicidality.

Intervention
suicidality.

The session included the use of suicide-specific, problem-focused interventions to target and treat the drivers of

The session included a discussion about hope, reasons for living, plans, goals, purpose, and meaning.

Overall adherence

General items
How comfortable did the clinician seem?

How would you rate the clinician’s overall adherence to the CAMS framework?

How receptive was the patient to this model of treatment?

Note. CAMS = Collaborative Assessment and Management of Suicidality.
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not included in adherence assessments. All CRS items are
listed in Table 1.

Initially, each clinician was assessed to ensure that de-
livery of treatment was consistent with their assigned
treatment group. A team of two CAMS experts watched
and rated initial sessions until criteria for adherence to re-
spective treatment groups were met. Clinicians were con-
sidered initially adherent to CAMS after four consecutive
sessions that met the following criteria: an average score of
3 or higher in each CRS domain and an average score of 3
or higher on Item 12. Scores for each CRS domain were ob-
tained by averaging ratings across raters and items in that
domain. Clinicians in the E-CAU group were considered
initially nonadherent after four consecutive sessions that
did not meet all CAMS adherence criteria.

Following initial adherence assessments, a team of two
raters (i.e., one CAMS expert and one doctoral student with
extensive CAMS training) rated (i.e., spot-checked) every
10th session from each clinician in each treatment group
to ensure fidelity throughout the study. The same criteria
for adherence and nonadherence were applied to spot-
check sessions. Any fidelity violations were addressed via
consultation between study personnel and clinicians. In all
cases, raters were not blind to treatment groups.

The current study included 36 sessions that were all rat-
ed by the same two raters using the CRS. These sessions
encompassed four different clinicians (two from each
treatment group), four different sessions throughout the
course of treatment (i.e., Sessions 1-4), and 34 different
patients. Table 2 displays the number of sessions at differ-
ent time points in treatment (i.e., Sessions 1-4) included
for each clinician. Values greater than 1 indicate that more
than one patient was seen by the clinician at that time
point. In these instances, item-level scores were averaged
across patients to create one set of scores for each clinician
at each time point.

Analyses in the current study were conducted using
EduG version 6.1 (Cardinet et al., 2010). Sources of meas-
urement variance defined in the analysis were CRS items,
raters, treatment groups, clinicians, and sessions. Treat-
ment group was designated as the differentiating factor,

Table 2. Number of rated sessions

which allowed for the evaluation of whether the CRS reli-
ably differentiates between CAMS and E-CAU in the cur-
rent sample.

Statistics interpreted from this analysis included the per-
centages of variance contributed by each source (including
all interactions) and the absolute G coefficient (Coef G).
When treatment group is designated as the differentiating
factor, this coefficient is a ratio of treatment group variance
to total variance (i.e., the combination of treatment group
variance and error variance) when accounting for other
sources of variance in the measurement model (i.e., CRS
items, raters, clinicians, and sessions; Cardinet et al., 2010).

Results and Discussion

The absolute G coefficient (Coef G) for this measurement
model was 0.98. Furthermore, the three sources contribut-
ing the most to variance were clinicians (25.4%), the inter-
action between treatment groups and CRS items (20.4%),
and the interaction between clinicians and sessions (17 %).
Notably, raters contributed less than 0.1% to the total var-
iance. The contributions of variance from all sources (in-
cluding all interactions) are presented in Table 3.

The goal of the current study was to assess the ability
of the CRS to reliably function as a treatment differentia-
tion measure using a G study. Treatment group was thus
used as the differentiating factor in this analysis. Moreo-
ver, simultaneously assessing the variance accounted for
by other components of the measurement model provided
additional indicators of the reliability of the measure. It
was predicted that the CRS would be able to reliably differ-
entiate CAMS from another treatment (i.e., E-CAU). The
high reliability coefficient (Coef G) obtained in the current
study indicates that measurement error is small relative to
between-treatment group variance when accounting for
other sources of variance (i.e., clinicians, raters, test items,
and sessions). This finding supports the initial prediction,
and suggests that the CRS functions well as a treatment
differentiation measure.

CAMS E-CAU
Clinician 1 Clinician 2 Clinician 3 Clinician 4 Total
Session 1 3 2 1 4 10
Session 2 2 1 2 2 7
Session 3 2 2 2 3 9
Session 4 4 1 2 3 10
Total 11 6 7 12 36

Note.The same two raters coded all sessions, which encompassed 34 different patients. CAMS = Collaborative Assessment and Management of Suicid-

ality. E-CAU = Enhanced Care-As-Usual.
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Table 3. Percentage of variance contributed by measurement compo-
nents (Coef_G = 0.98)

Differentiation Absolute % Absolute
Source variance variance variance
G 3.154
C 0.01504 25.4
Gxl 0.012083 20.4
CxS 0.01005 17
CxR 0.00586 9.9
GxRxI 0.0034 5.8
| 0.0027 4.6
Rxl 0.00208 3.5
RxS 0.0019 3.2
Cxl 0.00156 2.6
CxSxl 0.00129 2.2
GxRxS 0.00124 2.1
CxRxSxl 0.00098 1.7
CxRxS 0.00037 0.6
GxRxS 0.00024 0.4
RxSxl 0.00018 0.3
CxRxl 0.00012 0.2
GxSx| <0.001 0.1
R <0.001 <0.1
S <0.001 <0.1
GxR <0.001 <0.1
GxS <0.001 <0.1
Sxl <0.001 <0.1
Total 3.1564 0.05912 100

Note. G = treatment groups; C = clinicians; | = items; R = raters; S = ses-
sions;interactions among components are denoted with an x.

It was also predicted that variance in the measurement
model would come primarily from clinicians and CRS
items because there is inherent variability in the practice
of different clinicians, especially those delivering different
interventions. Furthermore, clinicians delivering CAMS
were expected to elicit different scores on items assessing
adherence to CAMS than clinicians delivering E-CAU. Re-
sults support these predictions, with most variance coming
from clinicians (25.4%) and the interaction between CRS
items and treatment groups (20.4%). The latter finding
suggests that, as expected, CRS scores were different for
clinicians in different treatment groups.

Another notable source of variance was the interaction
between clinicians and sessions (17 %). Although not hy-
pothesized, this finding suggests that performance varied
by session among clinicians in the current study. While this
is generally expected in the delivery of psychotherapeutic
interventions, it is especially so with regard to CAMS giv-
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en that this intervention emphasizes different elements
depending on the session. Early CAMS sessions are char-
acterized by risk assessment and treatment planning (i.e.,
identification of problems driving the desire for suicide),
whereas later sessions are characterized by targeted in-
tervention and resolution (i.e., debriefing the treatment
process). Thus, this is an expected source of variance in
scores measuring adherence to CAMS as a whole because
different elements of the intervention are expected to be
emphasized in different sessions.

Also predicted was that raters would account for some
variance, although the magnitude was expected to be low
given that the CRS has previously demonstrated high in-
ter-rater reliability (Corona & Jobes, 2015). Notably, less
than 0.1% of the variance was accounted for by raters,
suggesting that different raters who independently rated
treatment sessions contributed minimal variance to meas-
urement. These findings provide further support for the
interrater reliability of the CRS.

Limitations

The results presented should be considered within the
context of certain limitations, which included the absence
both of blind raters and of a formal training protocol for the
rating team. Owing to the need to adhere to strict methodo-
logical requirements (i.e., regularly spot-checking sessions
from both treatment groups) with limited study resources,
only a small team of raters was approved for the study. This
team was thus responsible for watching and rating videos
from both treatment groups. Furthermore, the rating team
comprised personnel who contributed significantly to the
development of CAMS and were considered experts with
regard to the framework. Thus, only minimal training
was provided to raters in the current study. Future studies
should employ a formalized training process for raters that
can be replicated in other settings.

Another notable limitation pertains to the methodology
ofthe OWL study. In an earlier RCT comparing CAMS with
E-CAU (Comtois et al., 2011), patients receiving CAMS
were seen for an average of 8.4 sessions. Accordingly, the
spot-check protocol in the OWL study stipulated that clini-
cians would be rated on every 10th session they delivered.
This was done to minimize the likelihood of repeatedly rat-
ing the same clinician-patient dyad, thus obtaining a more
general indication of clinicians’ performance. As a result,
sets of ratings for clinicians in the current study often in-
clude more than one of a particular session number (e.g.,
multiple first sessions), but with different patients. Be-
cause ratings were not collected from all clinician-patient
dyads at all time points, we averaged ratings for each
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clinician from a given session number across all patients
seen at that time point. Future G studies would ideally in-
corporate a design that rates all clinician-patient dyads at
all time points.

Also worth discussing is the difficulty inherent in en-
suring that adherence raters remain truly blind in any
RCT involving specialized psychotherapeutic interven-
tions. Standard practice entails raters having some train-
ing in the intervention they could be coding in the inter-
est of providing valid assessments of adherence to that
intervention, as coders unaware of what they should be
looking for stand to threaten the validity of such ratings
(Carroll et al., 2000). Furthermore, one could subse-
quently argue that using even minimally trained coders
when studying a specialized intervention precludes the
possibility of truly blind ratings regardless of whether
they are explicitly told beforehand what they are observ-
ing. This is because any intervention with clear hallmarks
(e.g., in CAMS, the use of the Suicide Status Form and
assessment of the specific constructs contained therein,
or the discussion of suicidal drivers during session) could
provide clues for coders as to the intervention being de-
livered and ultimately break any blinding. However, we
believe this should not preclude the evaluation of adher-
ence measures for specialized interventions, as they rep-
resent an important component of intervention develop-
ment and dissemination.

Conclusion

The results of this G study underscore important char-
acteristics of the CRS: its ability to reliably differentiate
CAMS from another treatment (i.e., E-CAU), its ability to
minimize measurement error relative to expected sourc-
es of variance (i.e., from different clinicians, test items,
and sessions), and its continued demonstration of high
interrater reliability. These properties establish the CRS
as a measure that can play an integral role in RCTs eval-
uating CAMS. Furthermore, this G study contributes to
the literature on methods for developing treatment dif-
ferentiation measures, which is important as the field of
suicidology continues to evaluate clinical interventions
using RCTs.
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