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Background: This study compared a computer and manual version of a tailored Coordinated 

Anxiety Learning and Management (VA CALM) protocol on provider fidelity to CBT and patient 

outcomes.

Methods: This study was a cluster randomized controlled trial. Providers (N = 32) were 

randomized to deliver VA CALM by computer or manual. Veteran patients (N = 135), treated 

by study providers, were recruited. The primary outcome was CBT fidelity, measured by rating 

audiotaped sessions. Secondary outcomes were Veterans’ general (BSI-18 GSI, SF-12) and 

disorder-specific (GAD-7, PCL-5, PHQ-9) outcomes assessed at baseline, three and six month 

follow-up.

Results: We found a large (d = 0.88) but not statistically significant difference in mean fidelity 

rating scores between conditions. Compared with the manual, participants with generalized 

anxiety disorder receiving VA CALM by computer reported lower GAD-7 scores at three (−5.88; 

95% CI=−11.37, −0.39) and six month (−5.25; 95% CI=−10.29, −0.22) follow-ups (d = 0.37 

to 0.55). Participants in the computer and manual conditions reported lower PHQ-9 (−3.11; 

95% CI=−5.51, −0.71; −4.06; 95% CI=−7.22, −0.90, respectively) and BSI-18 GSI (0.78; 95% 

CI=0.68,0.90; 0.71; 95% CI=0.58, 0.87, respectively) scores from baseline to six month follow-up. 

We did not find statistically significant differences over time or between conditions on SF-12 or 

PCL-5 scores.

Limitations: This study was underpowered to test the primary outcome. Small samples sizes in 

the disorder-specific subgroup analysis may limit the generalizability of findings.

Conclusions: Neither modality proved to be superior on VA CALM fidelity. The computer 

version of VA CALM, compared to the manual, may provide modest benefit to Veterans with 

GAD.
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1. INTRODUCTION

Evidence-based psychotherapies (EBPs), particularly Cognitive Behavioral Therapy (CBT) 

(Cape et al., 2010; Hoifodt et al., 2011), are highly effective for treating anxiety and 

depression, the most common mental health disorders in the primary care setting (Leon 

et al., 1995; Ansseau et al., 2004; Kroenke et al., 2007). As a result, the Department of 

Veterans Affairs (VA) has made it a national health care priority to increase the availability 

and accessibility of EBPs across VA medical facilities and clinics, to Veterans in need of 

mental health care (DVA, 2008).

Broadly disseminating and implementing (i.e., “scaling up”) EBPs is a challenge in many 

large health care systems (Hepner et al., 2010), including the VA (Bidassie et al., 2015; 

Waxmonsky et al., 2014). Although training providers is necessary for scaling up, training 

alone is insufficient to ensure EBPs are implemented with enough fidelity to optimize their 

clinical effectiveness (Stetler et al., 2006). Without adequate implementation and fidelity, 
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patients may realize few benefits and the resources devoted to training providers may fail to 

improve outcomes.

Implementing EBPs in small and/or remote primary care clinics, such as VA Community

based Outpatient Clinics (CBOCs), is especially challenging. In a study of VA CBOCs, only 

22% of Veterans with depression, anxiety, or posttraumatic stress disorder (PTSD) received 

at least one session of psychotherapy and rural, compared to urban, Veterans were less likely 

to receive any psychotherapy (Cully et al., 2010). Further, the quality of psychotherapy 

received in CBOCs remain unknown. Many mental health providers working in CBOCs, 

especially those located in rural geographical areas, are often the only mental health provider 

in the clinic and can be isolated from peers and resources needed to sustain their use of an 

EBP. Further, some CBOC providers have been trained in EBPs (Karlin et al., 2012; Drapkin 

et al., 2016, 2013) but may not have the resources or time needed to become proficient 

in these skills. Thus, efforts are needed to implement tools that support and assist CBOC 

mental health providers, especially those in working rural communities, in delivering EBPs, 

such as CBT, with high fidelity.

The National Institute of Mental Health-funded Coordinated Anxiety Learning and 

Management (CALM; Roy-Byrne et al., 2010; Craske et al., 2011; Sullivan et al., 2007) 

study faced a similar challenge in implementing CBT in non-VA primary care clinics 

across the United States. Most providers enrolled in the study, usually nurses and social 

workers, had no prior training in CBT. To meet this challenge, researchers developed CALM 

- a computer-delivered CBT program - to support primary care mental health providers 

in delivering CBT to patients with a range of disorders, including panic disorder (PD), 

generalized anxiety disorder (GAD), social anxiety disorder (SAD), posttraumatic stress 

disorder (PTSD), and depression (Craske et al., 2009).

The CALM program was created to guide and train mental health providers in using CBT. 

It involves the patient and provider viewing the computer screen together and proceeding 

through treatment modules at their own pace (Craske et al., 2009). Continuous use of 

the CALM program to guide delivery of treatment has the benefit of helping non-expert 

providers maintain fidelity to the CBT treatment (Craske et al., 2011).

The CALM program is unique in that it can be used to treat a range of common mental 

health disorders. This is accomplished through use of basic CBT content targeting symptoms 

that are shared across disorders plus additional branching content that is disorder-specific 

(Craske et al., 2011). CALM is acceptable to providers and primary care patients, and 

improves treatment engagement, homework compliance (Craske et al., 2009), and clinical 

outcomes, relative to standard care (medication, counseling in primary care, and/or referral 

to specialty mental health care), for persons with the target disorders (i.e., PD, GAD, SAD, 

PTSD, and depression) (Roy-Byrne et al., 2010; Craske et al., 2011). Moreover, clinical 

outcomes achieved appear to result from receipt of CBT delivered via the CALM computer 

program (Roy-Byrne et al., 2010). Thus, implementation of a program that guides CBT 

treatment delivery could assist VA CBOC providers in delivering high quality treatment 

leading to improved outcomes.
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We conducted a randomized controlled trial comparing two methods (computer and manual) 

of delivering the VA CALM program on pre-registered outcomes (i.e., outcomes were 

registered with clinicaltrials.gov prior to completing the study) of CBT fidelity, and general 

and disorder-specific mental health symptoms in Veterans with GAD, SAD, PD, PTSD, 

and/or depression (Cucciare et al., 2016). The version of CALM evaluated in the present 

study was adapted specifically for Veterans (Abraham et al., 2018). The adapted version 

of CALM was developed into two modalities presenting the same content – one version 

delivered content by computer and one version delivered the same content in portable 

document format (PDF) that could be printed out (henceforth referred to as the manual). Our 

primary hypothesis was that, relative to the manual, providers using the computer-version of 

VA CALM would show increased fidelity to the CBT treatment model. This hypothesis was 

based on prior findings showing that the computer version of CALM can help non-expert 

providers adhere to and competently apply CBT (Craske et al., 2011). In VA, manuals 

have been the primary method for disseminating EBPs (Stewart et al., 2014; Drapkin et al., 

2016) including CBT (Karlin et al., 2010). Therefore, it is important to determine whether a 

computer version of VA CALM confers any additional benefit to providers and patients over 

a manual version. If the computer version were to improve fidelity and/or outcomes, it could 

be implemented in VA to support CBOC mental health providers in delivering CBT.

Secondary hypotheses were that Veterans receiving VA CALM by computer, relative to 

the manual, would report fewer general mental health and disorder-specific symptoms 

at follow-ups. The two secondary outcomes were included given findings showing that 

patients receiving a computer version of CALM, relative to standard care (e.g., counseling in 

primary, specialty mental health) showed improvements in general (Roy-Byrne et al., 2010) 

and disorder-specific mental health symptoms (Craske et al., 2011).

2. Methods

2.1. Study design

This study was a randomized controlled trial conducted in 20 VA CBOCs in the South and 

Mid-South regions of the United States. The VA is a nationalized system of public health 

care available to individuals who have served in the military. CBOCs are smaller (compared 

to VHA medical centers) VA clinics designed to provide health care to the more than 4.7 

million Veterans living in urban and rural locations (VHA ORH, 2018).

In this study, we compared two methods of delivering VA CALM. Thirty-two CBOC 

mental health providers were recruited and randomized to deliver VA CALM by computer 

or manual. A total of 135 Veteran participants, referred directly by enrolled providers, 

were also recruited. All provider and Veteran participants were informed that they were 

participating in a research study to evaluate a process for implementing VA CALM in VA 

CBOCs.

We obtained human participants approval from the Research and Development Committees 

at the Central Arkansas Veterans Healthcare System and VA Central Institutional Review 

Board and registered the study at clinicaltrials.gov.
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2.2. Participants and recruitment

2.2.1. Provider recruitment—Between October 2016 and January 2017, mental health 

providers at CBOCs within Veterans Integrated Service Network (VISN) 16 (Arkansas, 

Louisiana, Mississippi) and 17 (Texas) were recruited to participate. VISNs are VA’s 

geographically divided administrative areas within the United States. Providers were eligible 

if they provided behavioral health care in a VISN 16 or 17 VA CBOC. Recruitment was 

initiated by first obtaining permission from mental health leadership within each study 

VISN. VISN leadership forwarded an email containing a brief description of the study, its 

purpose, provider eligibility, and a description of provider involvement to all CBOC mental 

health providers. Interested mental health providers were asked to contact study staff at the 

Central Arkansas Veterans Healthcare System, the coordinating site for the study. Providers 

were asked to obtain approval from their immediate supervisor and clinic director before 

enrolling in the study. Study staff obtained providers’ informed consent over the telephone. 

Thirty-four VA CBOC mental health providers from various disciplines gave their consent to 

participate in the study. Two providers dropped out of the study (due to changing jobs) prior 

to initiating the two-day VA CALM training workshop, resulting in 32 provider participants 

- social workers (n = 17), psychologists (n = 11), a psychiatrist (n = 1), and nurses (n = 3)

2.2.2. Veteran recruitment—Between March 2017 and December 2018, 135 Veterans 

were enrolled in the study (Fig. 1). Veterans were eligible if they had been clinically 

diagnosed with one of the target mental health disorders (GAD, SAD, PD, PTSD, or 

depression), were a patient of a CBOC mental health provider enrolled in the study, and 

agreed to receive up to eight weeks of CBT delivered by manual or computer. Veterans 

receiving on going CBT were excluded (none were deemed ineligible for this reason). 

Providers obtained Veterans’ permission for the study team to contact them. Once consent 

to contact was obtained, a study team member, blinded to the referring provider’s condition 

assignment, described the study and obtained consent by telephone.

2.3. Power analysis for primary outcome

We aimed to recruit a total sample of 34 (17 per condition) providers to achieve a statistical 

power of 0.94 for analysis comparing our primary outcome of CBT fidelity between the 

two conditions. We used a general linear mixed model to account for patients clustered 

within the same providers and a type I error rate of 0.05. This initial sample size was also 

determined by assuming an effect size of 1.0 (1.3 point difference on a scale of CBT fidelity; 

5.3 of 6 for the computer condition versus 4 of 6 for manual condition; Craske et al., 2011), 

a medium intraclass correlation of 0.5, and four patients per provider.

A total of 16 of 32 clinicians self-selected to provide audiotaped sessions that were assessed 

for fidelity. Assuming an effect size of 1.0 for condition on the fidelity outcome, an 

intraclass correlation of 0.5, four participants per provider, and a type I error rate of 0.05, our 

statistical power for comparing our primary outcome of fidelity between conditions using a 

general linear mixed model is 0.65.
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2.4. Procedure, randomization, and data collection

Upon receiving informed consent, providers were asked to participate in three phases of 

CALM training: (phase one) a two-day, in-person workshop to learn the CALM protocol, 

(phase two) three months of CALM supervision-consultation, and (phase three) six months 

of external facilitation (with technical support for those assigned to the computer condition). 

A detailed description of the training model used in this study is described in detail 

elsewhere (Cucciare et al., 2019).

In phase one, providers participated in a two-day workshop led by two experts in CALM. 

The workshop occurred at the Central Arkansas Veterans Healthcare System in North Little 

Rock, Arkansas. The first day and a half of the workshop consisted of an overview of the 

CALM treatment model such as basic CBT skills, an overview of disorders targeted in the 

CALM protocol, role-plays to practice skills, and question and answer sessions. Providers 

were also provided relevant articles, a CALM training workbook, and a description of the 

CALM treatment program with a summary of each CALM treatment session. During day 

two, providers were randomized to the computer (n = 17) or manual (n = 15) version of VA 

CALM and provided instruction on how to deliver the protocol using either modality. Given 

that prior experience with CBT may impact providers’ ability to deliver CBT for some 

disorders (Craske et al., 2011), randomization was done within each of the two conditions 

(i.e., self-reported formal training or no formal training on prior CBT experience; referred 

to as strata). Randomization was conducted by the study statistician using Randomizer.org. 

Training in either modality included didactics, role-plays of “mock” therapy sessions, small 

group discussions, and problem-solving anticipated challenges to implementing the specific 

modality for each disorder in their practice.

In phase two, providers in both conditions were asked to participate in three months of 

weekly, group telephone delivered supervision-consultation meetings led by supervisors 

with expertise in CALM. Providers were grouped by condition. All providers attended at 

least two weeks of the supervision-consultation calls, with most attending at least six of the 

12 calls. Weekly attendance on the supervision-consultation calls ranged from 58% to 78%.

In phase three, providers in both conditions received six months of external facilitation 

and technical support (for those in the computer condition) to promote the implementation 

of each modality of CALM at their CBOC. External facilitation began simultaneously 

with the supervision-consultation phase and occurred through telephone calls, emails, and 

face-to-face meetings. External facilitation was used to encourage and mentor providers, 

provide technical and logistical help, and problem-solve barriers to implementing CALM in 

clinical practice. To facilitate analysis of the primary outcome (CALM fidelity), all providers 

were asked to provide audio recordings of all CALM treatment sessions.

Veteran participants were referred directly from an enrolled provider and were not 

randomized into study conditions. A study staff member, blinded to the referring provider’s 

condition, conducted the initial eligibility screening. The referring provider was also 

contacted to obtain the primary diagnosis for which the person was being treated. Once 

consented, participants completed a 45 to 60 min baseline assessment over the telephone. 

The same assessment, conducted by study staff blinded to participant condition, was 
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conducted over the telephone at three and six month follow-up. Follow-up rates were 85% 

at three month follow-up and 90% at six month follow-up. Participants were compensated 

US$25 for the baseline assessment, US$25 for the three month assessment, and US$30 for 

the six month assessment.

2.5. VA CALM intervention

VA CALM is based on the original CALM program which is a computer program that 

involves the patient and provider viewing the computer screen together and proceeding 

through CBT content at a personalized pace (Craske et al., 2011). CALM includes 

up to eight sessions of CBT content with modules that cover: symptom education; 

self-monitoring; hierarchy development; breathing retraining; relapse prevention; cognitive 

restructuring; and exposure to feared internal and external stimuli (Roy-Byrne et al., 2010). 

CBT content is tailored to each target disorder. When comorbid disorders were present, 

providers asked Veteran participants to select their most distressing and disabling disorder 

to be the primary target of treatment. Modifications to the CALM program for the current 

study were mostly related to its “look and feel”, e.g., adding a VA web template, videos of 

Veterans describing their experiences with and in treatment for the target disorders, images 

that are representative of Veterans, and, based on Veteran preferences, allowing some CBT 

homework assignments to be audio recorded instead of written (Abraham et al., 2018).

In the present study, two modalities were used to deliver the same CALM content-the 

computer and manual. Providers in the manual condition received a printed pdf version of 

the same content included in the computer version. In both modalities, the same printable 

patient handouts (e.g., symptom education and tracking) were available to providers to give 

to Veteran participants to use in-session and/or take home.

2.6. Outcomes and measures

2.6.1. CALM fidelity—The primary outcome was fidelity to the CALM CBT treatment 

model (Cucciare et al., 2016). Fidelity was measured using the CALM Mental Health 

Provider Proficiency Evaluation Manual used to evaluate CBT fidelity in a prior study 

of CALM with civilians (Craske et al., 2011). Fidelity was defined as providers’ overall 

competence in delivering the VA CALM protocol, for each rated session (i.e., How skilled 

was the mental health provider in delivering the information in this section?), rated on a 

Likert scale of 0 to 6 (higher scores indicate greater fidelity).

Two experts in CBT served as fidelity raters. Both raters received training in measuring 

CALM fidelity by two expert raters. Training included an overview of the CALM protocol 

and fidelity manual, practice rating VA CALM treatment sessions, and problem-solving any 

rating issues (e.g., questions about how to apply the fidelity rating criteria). To establish 

initial inter-rater reliability, both raters, blinded to study condition, independently rated an 

audiotaped treatment session and then shared their overall competence ratings to determine a 

consensus rating. Raters were asked to first determine if providers delivered the relevant core 

components of each VA CALM treatment session (e.g., the provider covered how to make an 

Avoidance List for the appropriate disorder; yes or no; and indicate overall competence on a 

scale of 0 [not at all] to 6 [fully]). Raters were then asked to evaluate the overall competence 
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of the provider in delivering VA CALM content for each treatment session. Practice ratings 

were discontinued once both raters produced two initial consecutive sets of ratings with a 

percentage agreement of ≥80%.

To measure fidelity to VA CALM, we obtained audiotaped treatment sessions from study 

providers. A total of 379 audiotaped (77.5% of 489 total) treatment sessions were obtained. 

Eleven audiotaped treatment sessions were deemed to be of too poor quality to rate leaving 

a total of 368 audiotaped sessions to be considered for rating. First and last sessions were 

not collected for rating due to those sessions primarily providing orientation to VA, the 

treatment process, and treatment discontinuation. Following approaches used in prior studies 

(Diebold et al., 2020; Stirman et al., 2018; Craske et al., 2011), we used stratified sampling 

to randomly select 19% (68/368; 32 and 36 audiotaped treatment sessions in the manual and 

computer conditions, respectively) of the audiotaped VA CALM sessions across sessions, 

and randomly assigned audiotapes to two coders to conduct the fidelity rating.

2.6.2. General mental health symptoms—Two secondary outcomes were the Brief 

Symptom Inventory (BSI-18) Global Severity Index (GSI) (Recklitis et al., 2017) and 

the Short-Form (SF-12) mental health composite (Ware et al., 1996). The BSI-18 is 

designed to measure general psychological distress and consists of three six-item subscales 

(somatization, anxiety, and depression). Respondents are asked to indicate, using a 5-point 

Likert scale, how much they have been bothered by each symptom over the past week. All 

18-items can be summed to derive the GSI score which is an indicator of overall level of 

psychological distress.

The SF-12 was designed to measure physical and mental health of persons in the United 

States (Ware et al., 1996), with all items weighted and summed to construct summary scores 

representing both aspects of overall health. Only the mental health composite was used in 

the present study.

2.6.3. Disorder-specific symptoms—Three secondary, disorder-specific outcomes 

were also specified (Cucciare et al., 2016). The Generalized Anxiety Disorder-7 (GAD-7) 

is a reliable and valid assessment of GAD symptoms (Spitzer et al., 2006). Participants 

indicate how bothered (0=not at all, 3=nearly every day) they have been by anxiety 

symptoms (e.g., trouble relaxing) over the past two weeks. The Posttraumatic Stress 

Disorder Checklist for the Diagnostic and Statistical Manual for Mental Disorders (Fifth 

Edition) (PCL-5; Weathers et al., 2013) was used to assess symptoms of PTSD. Participants 

are asked to indicate how much they have been bothered (0 = not at all, 4 = extremely) 

by each item (e.g., feeling distant or cutoff from other people). The Patient Health 

Questionnaire (PHQ-9) was used to measure the severity of depression symptoms. The 

PHQ-9 is a valid measure for assessing how often participants have been bothered (0 = not at 

all, 3 = nearly every day), in the past two weeks, by depression symptoms (e.g., feeling tired 

or having little energy) (Kroenke et al., 2001).

There were too few participants with SAD and PD to conduct a sub analysis of those 

disorders (Table 1). Thus, disorder-specific outcomes were examined for participants with 

GAD, PTSD, and depression.

Cucciare et al. Page 8

J Affect Disord Rep. Author manuscript; available in PMC 2021 December 01.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



2.7. Independent variable and potential covariates

The independent variable was a binary variable indicating the study conditions (1 

= computer and 0 = manual). Potential covariates included demographics for patient 

participants consisting of age, gender, race/ethnicity (Hispanic, Black, White and other), 

marital status (married or living as married, separated/divorced/widowed, and single), 

education (below college, some college, and college graduate or above), employment 

status (employed full/part time, unemployed, disabled, and other), individual income (under 

$10,000, $10,000–25,000, $25,001–50,000, and $50,001 or above) and number/type of 

health insurance. Patient clinical characteristics (diagnosis, number of treatment sessions 

attended) were also obtained.

2.8. Statistical analysis

For the primary outcome of providers’ CBT fidelity, descriptive statistics were calculated 

for the entire sample and by session. The association between condition and the outcome of 

fidelity was examined using a general linear mixed model to account for Veteran participants 

clustered within providers. The treatment session and strata variables were also included in 

the model.

For the patient-level secondary outcomes, bivariate analysis was performed using 

generalized estimating equations due to the clustered structure of Veterans within the same 

providers. Associations between condition and potential covariates and between outcomes 

and potential covariates were examined. Covariates with p-values less than 0.10 were 

included in the multivariate models for associations between condition and outcomes over 

time. Generalized linear mixed models were used to account for the correlations for patients 

within providers as well as the correlations of multiple assessments within patients. Gamma 

distribution was specified for BSI-18 GSI scores after a small rescale for zero value 

due to its violation of normality and normal distribution was specified for the remaining 

outcomes as they were approximately normally distributed. All the models included the 

condition indicator variable, time (for the three interviews), strata, and covariates identified 

in the bivariate analysis. The covariates associated with condition (gender and primary 

diagnosis) were included in all the models with the exception of primary diagnosis not 

being included in the subgroup specific diagnosis group analysis. The covariates associated 

with the outcomes were also included in the corresponding outcome models. The interaction 

between condition and time was included in all of the models as hypothesized. General 

linear mixed models were also fit for disorder specific outcomes for subgroups of Veterans 

with the corresponding specific disorders as they were approximately normally distributed.

The LS mean differences (or ratios depending on the outcomes) between the two conditions 

and their corresponding 95% confidence intervals were calculated for evaluating the effect 

of condition. Similar differences (or ratios) between each follow-up and baseline by each 

condition and their corresponding 97.5% confidence intervals were also calculated for 

evaluating the effect of time. A narrower confidence interval (equivalent to a p-value of 

0.025) was used to adjust for multiple comparisons. All the analyses were performed using 

SAS 9.4.
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3. Results

3.1. Participant characteristics

Table 1 shows that most demographics characteristics were similar between patient 

participants in the computer and manual condition. Gender and principal diagnoses showed 

large differences between the two conditions (p < .10) and were included in all models 

as covariates except that principal diagnosis was not included in the subgroup analysis. 

The sample was mostly male (73%), with lower rates of males in the computer condition 

(70%) when compared to the manual condition (80%). Participants were primarily treated 

for depression (34%), PTSD (33%), or GAD (26%). The sample was mostly White (50%) 

and Hispanic (27%). The mean age of participants in the study was 44 (SD=13).

3.2. Treatment participation

Prior to initiating treatment, in both conditions providers educated patients on the 

components of VA CALM and encouraged them to complete the initial eight sessions over 

eight to twelve weeks, but flexibility was permitted. The average number of VA CALM 

treatment sessions was 3.3 (SD = 2.8) for the computer condition and 4.1 (SD = 3.2) for 

manual condition which was not statistically different based on a generalized linear mixed 

model adjusting for strata (p= .57; data not shown in tables).

3.3. Primary outcome

Table 2 presents descriptive statistics for fidelity by sessions for the two conditions. The 

general linear mixed models did not show a statistically significant effect of condition on 

overall fidelity (p = .1701).

3.4. Secondary outcomes

3.4.1. General mental health symptoms—We did not observe statistically significant 

effects of condition on either the BSI-18 GSI or SF-12 mental health composite scores. 

However, BSI-18 GSI scores reduced significantly over time for participants in both the 

computer and manual conditions at six month follow-up compared to baseline (Table 3). For 

BSI-18 GSI scores, effect sizes for time between baseline and six month follow-up were 

0.39 and 0.56 for the computer and manual conditions, respectively.

3.4.2. Disorder-specific symptoms—For participants with a principal diagnosis of 

PTSD, we did not observe statistically significant effects of condition or time on PCL-5 

scores (Table 4). For participants with a principal diagnosis of GAD, GAD-7 scores 

differed significantly between the two conditions at both follow-ups, with participants in 

the computer condition reporting significantly lower GAD-7 scores than participants in the 

manual condition at three and six month follow-up. The effect sizes for condition on GAD-7 

scores at three month and six month follow-up were 0.37 and 0.55, respectively. GAD-7 

scores also decreased significantly over time for participants in the computer condition, but 

not the manual condition, at both three and six month follow-up. The effects sizes for time 

between baseline and three month and baseline and six month follow-up were 0.55 and 

0.45 for the computer condition, respectively. For participants with a principal diagnosis 

of depression, we did not observe statistically significant effects of condition on PHQ-9 
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scores. We did find that PHQ-9 scores decreased significantly over time for participants in 

the manual condition at six month follow-up and in the computer condition at three and 

six month follow-up compared to baseline. Effect sizes for time between baseline and three 

month and between baseline and six month follow-up for the computer condition were 0.51 

and 0.49, respectively. The effect size for time between baseline and six month follow-up for 

the manual condition was 0.71.

4. Discussion

This study examined the effect of an adapted version of CALM (VA CALM), developed 

specifically for US military Veterans, on VA provider fidelity to CBT and patient outcomes. 

Our findings suggest that, contrary to our hypothesis, the computer version of VA CALM 

did not show a statistically significant improvement in our primary outcome (CALM 

fidelity) relative to the manual. However, we observed a large effect size (0.88) for the 

comparison between the computer and manual conditions on CBT fidelity, indicating that 

using the computer version of VA CALM may have provided some benefit relative to the 

manual in helping providers adhere to the CBT model. This finding is consistent with those 

of a prior study showing that the computer version of CALM helped primary care providers, 

with little to no prior experience with CBT, adhere to and competently deliver CBT to 

persons with anxiety disorders (Craske et al., 2011).

Average CBT fidelity ratings of providers in the computer condition (mean = 3.99) were 

similar to those observed in a prior study of CBT naïve providers learning and delivering 

CALM in a primary care setting (Craske et al., 2011; Roy-Byrne et al., 2010). This 

finding suggests that providers in the computer condition may have been more successful 

in delivering VA CALM than providers in the manual condition (average score = 3.22), 

although the differences between conditions on this outcome was not statistically significant. 

It is important to note that our qualitative findings show that providers were comfortable 

using both the manual and computer versions of VA CALM (Ecker et al., 2020). And, 

providers reported that both modalities helped them treat mental health conditions that they 

were not prepared to treat (Ecker et al., 2020).

In terms of secondary outcomes, we found no statistically significant differences between 

the two groups on general mental health symptoms (SF-12 MCS), and symptoms of 

depression or PTSD. Having an active usual care condition (i.e., manualized VA CALM) 

likely contributed to findings showing no differences between conditions on these outcomes, 

and for BSI-18 GSI scores and depression symptoms, improvements in both conditions 

at six month follow-up. For participants with PTSD, no improvements in symptoms were 

observed over time or between groups. It is generally assumed that PTSD is among the more 

difficult diagnoses to treat for inexperienced therapists. About half of our providers had little 

to no training in CBT. To the extent this variable serves as a proxy for “experience”, it 

is possible that our training procedures were not sufficient to support providers in treating 

patients with this diagnosis.

In contrast, the computer condition was statistically superior to the manual condition at three 

and six month follow-ups for GAD. The effect sizes for the differences between conditions 
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on GAD symptoms were small to medium. A prior study comparing CALM to standard care 

for treating civilians in primary care showed similar effect sizes for a computer version of 

CALM on GAD symptoms, relative to standard care, at six month follow-up (Craske et al., 

2011). Our findings suggest that the computer version of CALM, compared to the manual, 

may improve providers’ ability to treat GAD.

Reasons for improved GAD outcomes in the VA CALM computer, compared to manual, 

condition remain unclear. It is unlikely that this finding is due to the small but not 

statistically significant difference in the fidelity outcome observed between conditions. 

Qualitative interviews with providers who participated in the VA CALM study may help 

shed some light on this finding. Providers reported that perceived benefits of the computer 

version of VA CALM were that it: (a) helped providers deliver CBT content in a flexible 

and individualized manner; (b) had a structure that was particularly useful for providers with 

little to no prior training or experience delivering CBT; (c) was helpful in “walking patients 

through the [CBT] treatment process”; (d) had a “novel” aspect to it, contributing to some 

patients feeling “excited” about using the computer in their treatment; and (e) seemed to 

be particularly well received among patients with anxiety disorders. It is possible that the 

structure of the computer modality offered important benefits (e.g., flexibility to the target 

disorder, structured help in supporting the provider and patient in delivering and receiving 

CBT content), not as easily accessed in the manual modality, that contributed to better 

outcomes for Veterans with GAD.

This study has several strengths and limitations. As a multisite randomized controlled 

trial, this study has strong internal validity and findings should generalize to other VA 

CBOCs. Eligibility criteria of any Veteran with a clinical diagnosis of one of the target 

disorders, as opposed to meeting strict screening or interview criteria, may also enhance 

the generalizability of findings to Veterans with the targeted diagnoses receiving mental 

health care at other VA CBOCs. The present study also tested pre-registered outcomes 

which enhances study transparency and methodological rigor (Lassman et al., 2017). Also, 

follow-up rates were high at three and six month follow-up which can reduce bias and 

enhance the validity of the study findings (Norvell et al., 2016).

A limitation of this study is that Veteran patients were not randomized so there remains 

the possibility that the study conditions were not balanced on important unmeasured factors 

that may have contributed to the results (Suresh, 2011). In addition, we were unable to 

evaluate VA CALM’s effectiveness for Veterans with other anxiety disorders (e.g., SAD, 

PD) due to small samples sizes. Also, providers in both conditions received an intensive 

training program in VA CALM that may have led to an underestimate of the effect of 

condition (or modality) on the fidelity outcome: that is, the training components (e.g., 

supervision-consultation, facilitation) may have provided substantial help in delivering CBT 

thereby reducing the effect of modality (computer or manual) on CBT fidelity. This study 

was underpowered to test our primary hypothesis. Is it possible that had this study been 

fully powered, we would have observed statistically significant differences in CBT fidelity 

between the two conditions. Also, our disorder-specific subgroups contained small sample 

sizes which may limit the generalizability of our findings. Limitations also include providers 

being asked to identify participants which may have introduced bias in the sample, providers 
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being aware that their audiotaped sessions would be evaluated which may have impacted 

their in-session behavior, and the possibility of fidelity raters, originally blinded to study 

condition, becoming aware of study condition when listening to audiotaped therapy sessions.

Although we observed differences between the two conditions (favoring the computer 

condition) on VA CALM fidelity these differences were not statistically significant. Larger 

studies are needed to determine whether the differences observed on fidelity outcomes 

replicate and are statistically significant. Further, both conditions were associated with 

better patient outcomes and the computer version of VA CALM provided modest benefit to 

Veterans with GAD compared to the manual. Larger studies are needed to fully determine 

whether the modality of delivering VA CALM impacts provider fidelity to CBT and/or 

outcomes for patients with a wide variety of mental health diagnoses. Should future studies 

uphold these findings, providers might be encouraged to choose the modality for delivering 

VA CALM based on what is most feasible for them to use in their clinical practice and/or 

is preferable for their patient population as both versions are associated with positive patient 

outcomes. Further, as the use of telehealth within VA continues to grow, CALM could be 

adapted for use with video to home technologies which allow providers to deliver mental 

health treatment content by sharing their computer screen with Veterans (Boykin et al., 

2019).
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Fig. 1. 
CONSORT flow diagram of Veteran participants.
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Table 1

Descriptive statistics by condition – CALM-delivered via computer or manual N (%).

Variable Manual
n = 49
(36.3%)

Computer
n = 86
(63.7%)

Total
N = 135

p value

Strata None or informal training 30 (61.22) 36 (41.86) 66 (48.89) 0.5635

Formal training 19 (38.78) 50 (58.14) 69 (51.11)

Gender Male 39 (79.59) 60 (69.77) 99 (73.33) 0.0122

Female 10 (20.41) 26 (30.23) 36 (26.67)

Race Hispanic 21 (42.86) 15 (17.44) 36 (26.67) 0.1862

Other 6(12.24) 6 (6.98) 12 (8.89)

Black 5 (10.20) 14 (16.28) 19 (14.07)

White 17 (34.69) 51 (59.30) 68 (50.37)

Marital status Married or living as married 22 (44.90) 40 (46.51) 62 (45.93) 0.9136

Separated/divorced/Widowed 17 (34.69) 27 (31.40) 44 (32.59)

Single 10 (20.41) 19 (22.09) 29 (21.48)

Education Below college 11 (22.45) 14 (16.28) 25 (18.52) 0.4018

Some college 21 (42.86) 44 (51.16) 65 (48.15)

College graduate or above 17 (34.69) 28 (32.56) 45 (33.33)

Employment status Employed full/part time 16 (32.65) 34 (39.53) 50 (37.04) 0.7913

Unemployed 8 (16.33) 17 (19.77) 25 (18.52)

Disabled 13 (26.53) 20 (23.26) 33 (24.44)

Other 12 (24.49) 15 (17.44) 27 (20.00)

Individual income Under $10,000 9 (18.75) 11 (13.10) 20 (15.15) 0.6662

$10,000 – 25,000 10 (20.83) 24 (28.57) 34 (25.76)

$25,001 – 50,000 16 (33.33) 29 (34.52) 45 (34.09)

$50,001 or above 13 (27.08) 20 (23.81) 33 (25.00)

Principal diagnosis Generalized Anxiety Disorder (GAD) 7 (14.29) 28 (32.56) 35 (25.93) 0.0586

Social Anxiety Disorder (SAD) 1 (2.04) 2 (2.33) 3 (2.22)

Depression 18 (36.73) 28 (32.56) 46 (34.07)

Panic Disorder (PD) 4 (8.16) 3 (3.49) 7 (5.19)

Posttraumatic Stress Disorder (PTSD) 19 (38.78) 25 (29.07) 44 (32.59)

Age (mean (SD)) 44.63 (14.56) 43.20 (12.35) 43.72 (13.16) 0.5347

Insurance sum 1.41 (0.79) 1.30 (0.67) 1.34 (0.71) 0.5418

Outcomes

BSI-18 GSI (mean, SD) Baseline 26.65 (14.09) 23.79 (14.42) 24.83 (14.31) 0.3524

3 month (n = 114) 27.78 (13.83) 22.70 (14.71) 24.32 (14.57) 0.0834

6 month (n = 120) 22.10 (15.53) 19.30 (12.62) 20.23 (13.66) 0.5784

SF-12 MCS (mean, SD) Baseline 34.20 (6.84) 33.80 (6.33) 33.95 (6.50) 0.6959

3 month (n = 114) 35.25 (5.37) 35.14 (6.08) 35.17 (5.84) 0.9397

6 month (n = 120) 35.73 (6.94) 35.53 (6.28) 35.60 (6.48) 0.9369

PCL-5 (mean, SD) (PTSD only) Baseline 51.63 (9.59) 46.28 (17.37) 48.59 (14.63) 0.1519

3 month (n = 114) 47.53 (10.45) 44.68 (17.35) 45.84 (14.84) 0.7306
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Variable Manual
n = 49
(36.3%)

Computer
n = 86
(63.7%)

Total
N = 135

p value

6 month (n = 120) 46.00 (17.34) 42.57 (17.09) 44.05 (17.04) 0.6552

GAD-7 (mean, SD) (GAD only) Baseline 13.43 (3.99) 12.75 (5.57) 12.89 (5.25) 0.7022

3 month (n = 114) 13.00 (6.82) 9.83 (5.55) 10.38 (5.78) 0.2047

6 month (n = 120) 12.00 (5.51) 9.88 (5.81) 10.33 (5.73) 0.4045

PHQ-9 (mean, SD) (Depression only) Baseline 16.67 (5.76) 16.39 (6.76) 16.50 (6.32) 0.7652

3 month (n = 114) 15.87 (5.33) 13.62 (6.43) 14.44 (6.08) 0.2714

6 month (n = 120) 12.33 (5.85) 13.32 (6.99) 12.98 (6.56) 0.7167
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Table 2

Descriptive statistics for CALM fidelity competence ratings by each treatment session and overall (scores can 

range from 0 to 6; higher scores = more competence) Means (SD).

Session # Manual Computer

2 3.06 (1.04) 4.04 (0.71)

3 3.27 (0.58) 4.22 (0.69)

4 2.89 (1.19) 3.87 (1.21)

5 3.81 (0.55) 3.96 (0.98)

6 3.38 (0.18) 3.92 (0.17)

7 3.50 (0.71) 4.00 (0.82)

Overall 3.23 (0.88) 3.99 (0.86)
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