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Abstract

Objective—While self-efficacy (SE) and outcome-expectancy (OE) have been well researched as 

predictors of outcome, few studies have investigated changes in these variables across treatments. 

We evaluated changes in OE and SE throughout treatment as predictors of outcomes in a large 

sample with panic disorder, generalized anxiety disorder, social anxiety disorder, or post-traumatic 

stress disorder. We hypothesized that increases in SE and OE would predict reductions in anxiety 

and depression as well as improvement in functioning.

Method—Participants (mean age = 43.3, SD=13.2, 71.1% female, 55.5% white) were recruited 

from primary care centers throughout the US and were randomized to receive either Coordinated 

Anxiety Learning and Management (CALM) treatment, comprised of cognitive-behavioral 

therapy, psychotropic medication, or both, or to usual care. SE and OE ratings were collected at 

each session for participants in the CALM treatment (n=482) and were entered into a structural 

equation model as predictors of changes in Brief Symptom Inventory, Anxiety Sensitivity Index, 

Patient Health Questionnaire, and Sheehan Disability Scale outcomes at 6, 12, and 18 months after 

baseline.
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Results—The best fitting models predict symptom levels from OE and SE and not vice versa. 

The slopes and intercept of OE significantly predicted change in each outcome variable except 

PHQ-8. The slope and intercept of SE significantly predicted change in each outcome variable.

Conclusion—Over and above absolute level, increases in SE and OE were significant predictors 

of decreases in symptoms and increases in functioning. Implications for treatment are discussed, 

as well as future directions of research.
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Self-efficacy; outcome-expectancy; anxiety; cognitive behavioral therapy; primary care

Self-efficacy and outcome-expectancy have been written about extensively over decades. 

Outcome-expectancy is the degree to which one believes that a particular outcome will 

occur, whereas self-efficacy is the degree of conviction that one can successfully execute the 

behavior required to produce an outcome(1). In terms of treatment, outcome-expectancy is 

the belief that a particular treatment will reduce symptom levels or improve functioning(2), 

whereas self-efficacy is one’s judgment of capability for successfully participating in and 

completing treatment(3). While these are clearly related concepts, they are differentiated 

because individuals can believe that they are capable of completing treatment, and yet not 

believe that the treatment will be effective at reducing their distress, and vice versa(4). 

Outcome-expectancy and self-efficacy are both theorized to enhance task motivation and 

intention to complete a behavior, as well as to determine the degree of effort expended and 

persistence in the face of obstacles or aversive experiences(5, 6).

A number of studies have found that initial outcome expectancies, usually measured at 

completion of the first therapy session, predict treatment outcome. This is the case for 

various psychosocial treatment approaches, including cognitive behavioral therapy (CBT), 

non-directive therapy and applied relaxation for generalized anxiety disorder(7), cognitive-

behavioral group therapy for social anxiety disorder(8, 9), in vivo exposure therapy and 

virtual reality therapy for specific phobia(10), and CBT and interpersonal therapy for 

depression(11). In addition, expectation for medication to work consistently predicts actual 

response to drug treatments(12). Similarly, self-efficacy has been shown to predict outcome 

across a variety of treatments and disorders. Results are similar for treatment-related self-

efficacy (i.e., belief in an ability to complete the necessary steps of treatment)(5) and 

disorder-related self-efficacy (i.e., belief in ability to engage or not engage in a disorder-

specific behavior)(13–16). Higher initial self-efficacy predicted better post-treatment 

outcomes from either CBT or a 12-step facilitation treatment for substance abuse with 

comorbid depression(13), six-month outcomes from ‘treatment as usual’ for substance 

abusers(14), and six-month outcomes from CBT and supportive therapy for depressed 

adolescents(15). Also, initial self-efficacy significantly predicted response to medication(15) 

and better maintenance of fear reduction following medication treatment(16). Therefore, 

baseline values of both self-efficacy and outcome-expectancy are robust predictors of 

outcome across a wide array of conditions and treatments.

Despite the extensive research on initial levels of self-efficacy and outcome-expectancy, 

little research has examined whether change in self-efficacy and outcome-expectancy 
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throughout the course of treatment explains outcome, even though these expectancies are 

theorized to change over time and subsequently result in symptom improvement(3, 17). In the 

only study of change over time in outcome-expectancy, Newman and Fisher(18) found that 

rate of change in outcome-expectancy across multiple treatment sessions predicted 

reductions in generalized anxiety disorder severity at post-CBT. However, they neither 

examined self-efficacy nor did they evaluate long-term outcomes. Pre- to post-treatment 

changes in self-efficacy have been shown to precede symptom reduction(19) or to predict 

symptomatic improvement at post-treatment(20, 21). In the one study that conducted a true 

mediational analysis, changes in self-efficacy (measured at three time-points) did not predict 

changes in outcome)(22). Therefore, very little is known about the degree to which changes 

in expectancies predict treatment outcomes. Greater understanding of these predictive 

pathways has the potential to inform treatment strategies and in turn augment outcomes.

In the current investigation, we evaluated the directional relationship between session 

ratings of self-efficacy, outcome-expectancy, and symptoms/functioning using a cross-

lagged panel analysis. This analysis will reveal the timing of changes in self-efficacy, 

outcome-expectancy, and symptoms/functioning, as well as provide justification for 

examining the predictive power of self-efficacy and outcome expectancy on symptom/

functioning levels once treatment has ended. The current study is a secondary analyses as 

part of a larger, randomized-controlled trial comparing the efficacy of CBT, medications, or 

both to treatment as usual in primary care.(23, 24) We hypothesize that self-efficacy and 

outcome-expectancy from one session will be predictive of symptoms/functioning at a later 

session and not vice versa. This study also evaluated absolute level and change in outcome-

expectancy and self-efficacy as predictors of treatment outcomes over 18 months in a large 

sample with various anxiety disorders. We hypothesize that greater improvements in self-

efficacy and outcome-expectancy would predict greater reductions in anxiety and depression 

and greater improvements in functioning across 18 months.

Methods

Participants

Participants were recruited from primary care clinics throughout the United States as part of 

the CALM study(23, 24). They were diagnosed with a principal anxiety disorder of panic 

disorder (n=262), generalized anxiety disorder (n=549), social anxiety disorder (n=132), or 

post-traumatic stress disorder (n=61). Participants were at least 18 years-old, spoke either 

English or Spanish, were not currently suicidal, had no marked cognitive impairment or life-

threatening medical conditions, and had no diagnoses of bipolar I disorder or psychosis. 

With the exception of alcohol and marijuana abuse, substance abuse or dependence were 

exclusion factors. More than half of participants had comorbid anxiety disorders and two-

thirds had major depression. Participants were referred through their primary care physician 

or nursing staff and were screened for eligibility by an Anxiety Clinical Specialist (ACS) 

using the Mini- International Neuropsychiatric Interview(25). Full details about recruitment 

are available in Appendix I and in the primary outcome paper(23). Participants averaged 43.5 

years (SD = 13.4), and were primarily white (69.6%) and female (71.1%).
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Intervention

Participants were randomized to either usual care (UC) or the CALM intervention, 

comprised of CBT, medication recommendations, or both.

CALM Intervention (ITV) Treatment—CBT was delivered by a therapist who was 

guided by computer-program as a way of maintaining CBT fidelity. CBT included generic 

modules (self-monitoring, psychoeducation, fear hierarchies, breathing retraining, and 

relapse prevention) and modules that were tailored to the most distressing/disabling anxiety 

disorder (cognitive restructuring and exposure)(26). The sequence of module presentation 

was largely standardized, but therapists had some flexibility in choosing module order based 

on clinical need. Participants completed 7.0 CBT sessions on average, but flexibility in 

number of sessions was permitted (range = 0–21) based on session by session monitoring of 

symptom status and supervision. Full details of the computer-assisted CBT are described by 

Craske et al.(26).

Medications were monitored by an Anxiety Clinical Specialist (ACS, see below; 56% in 

person, 43% over the phone). This included tracking adherence to medication, as well as 

providing counseling to avoid alcohol and caffeine and improve sleep quality. The ACS was 

also involved in relaying information from the medication management sessions to primary 

care providers, who were the prescribers. After 10–12 weeks in ITV, patients who remained 

symptomatic (above the clinical cutoff score of 8 on the Overall Anxiety Severity and 

Impairment Scale (OASIS)) could opt to continue in the same modality (CBT or medication) 

or the alternative modality, for up to 12 months. Following active treatment, participants 

received monthly follow-up phone calls to reinforce CBT concepts and/or medication 

adherence, again up to 12 months following baseline.

Following baseline assessment, 482 of 503 patients (95%) in ITV had at least 1 intervention 

contact. Over the 12 months after study entry, patients had a mean (SD) of 7.0 (4.1) 

(median= 8) CBT visits and 2.24 (3.57) (median = 1) medication/care management visits. Of 

the total 482 patients, 166 (34%) had only CBT sessions, 43 (9%) had only medication/care 

management sessions, and 273 (57%) had both. Once patients were randomized to the ITV 

condition they were allowed to choose whether they would receive CBT only, medication 

only, or both. 424 patients (88%) had all visits by 6 months. For more details of ACS see 

Roy-Byrne and colleagues(23) and Appendix I and II.

Anxiety Clinical Specialists (ACS)

These individuals were selected to be relatively novice to the delivery of mental health 

treatment in order to increase the generalizability of the findings. They included 6 social 

workers, 5 registered nurses, 2 masters level clinicians, and 1 doctoral level psychologist. 

Only 9 of the 14 had prior experience in delivering mental health services (mean years of 

experience = 3.89), and none had expertise in treating anxiety disorders or in CBT. Full 

details of ACS training are available in Rose et al.(27).

Usual Care (UC)—Participants who were randomized to UC received continued care with 

their primary care provider. UC participants were excluded from the analyses reported 
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herein, since outcome-expectancy and self-efficacy data were not collected throughout their 

treatment.

Measures

Predictor Variables

Outcome-expectancy (OE): Participants answered “How likely is it that your anxiety can 

be successfully treated?” on a 0–8 Likert scale, where 0 = not at all, 2 = possibly, 4 = 50/50, 

6 = very likely, and 8 = certainly, with anchors occurring on every other item on the Likert 

scale. OE ratings were gathered at the beginning of each treatment session.

Self-efficacy (SE): Participants answered “How likely is it you will be able to do what is 

necessary to make your anxiety treatment successful?” on a 0–8 Likert scale where 0 = not 

at all, 2 = possibly, 4 = 50/50, 6 = very likely, and 8 = certainly, with anchors occurring on 

every other item on the Likert scale. SE ratings were gathered at the beginning of each 

treatment session. See Figure 1 for a graph of both OE and SE throughout treatment, as well 

as information about the percentage of data drop-off as session numbers increased (due to a 

number of factors including participants completing treatment early, as well as attrition).

Overall Anxiety Severity and Impairment Scale (OASIS)(28): This 5- item self-report 

measure captures severity of anxious symptoms as well as functional impairment associated 

with those symptoms. The measure is rated on a 0–4 point Likert scale. The measure has 

high internal consistency and good convergent validity(28) and was completed at the start of 

each session.

Outcomes

Outcome measures were administered during a telephone assessment conducted by RAND 

Corporation interviewers, blinded to treatment condition and timing of assessment, at 

baseline, 6 months, 12 months and 18 months.

Brief Symptom Inventory (BSI)(29)—The BSI-18 is a self-report measure of 

psychological symptoms. The current study used a 12-item version of the measure that 

included somatization and anxiety subscales, but excluded the depression subscale. The 

measure is rated on 0 to 4 Likert scale, where 0 = not at all and 4 = extremely. The BSI has 

demonstrated good test-retest reliability, as well as high correlations with its parent measure, 

the Symptom Checklist-90R(30). In the current sample, Cronbach’s alpha was .87, .90, .90, 

and .90 at baseline, 6 month, 12 month, and 18 month assessments, respectively.

Anxiety Sensitivity Index (ASI)(31)—The ASI is a 16-item self-report measure of beliefs 

that anxiety is harmful, rated on a 0–4 point Likert scale, where 0 = very little and 4 = very 

much. It has demonstrated good reliability and is factorally independent from other 

measures of anxiety(32). In the current sample, Cronbach’s alpha was .88, .91, .91, and .91 at 

baseline, 6 month, 12 month, and 18 month assessments, respectively.

Patient Health Questionnaire (PHQ-8)(33)—The PHQ-8 is a measure of depression 

severity (the item assessing suicidal ideation and intent from the PHQ-9 was dropped due to 
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the feasibility of conducting a thorough suicide risk assessment by the blind assessors and 

due to the exclusion of patients who were suicidal at baseline), with each item rated on a 0–3 

Likert scale, where 0 = not at all and 3 = nearly every day. The PHQ-9 has demonstrated 

adequate reliability and validity(34). In the current sample, Cronbach’s alpha was .86, .90, .

91, and .90 at baseline, 6 month, 12 month, and 18 month assessments, respectively.

Sheehan Disability Scale (SDS)(35)—The SDS measures functional impairment with 3 

items that are rated on a 0–10 point scale, where 0 = not at all and 10 = extremely. It has 

demonstrated high internal consistency and construct validity(36). In this sample, the 

Cronbach’s alpha was .83, .90, .91, and .90 at baseline, 6 month, 12 month, and 18 month 

assessments, respectively.

Data analysis

Data analysis was conducted in three steps. First, cross-lagged panel analyses were used to 

examine whether SE and OE predict changes in OASIS, OASIS predicts changes in SE and 

OE, or both. Second, preliminary longitudinal growth models for each dependent and 

independent variable were developed. Third, we conducted our primary analyses using the 

growth parameters of the independent variables to predict change in the dependent variables.

Residual Covariance Structure—For all models, residual covariance structures from 

the growth modeling literature(37) were examined, including: homogenous, heterogenous, 

autoregressive, and Toeplitz as implemented in the mplusRcov function of 

MplusAutomation(38). Homogenous and heterogenous allow the variances to be identical or 

vary over time, and the autoregressive and Toeplitz allow correlations between the residuals. 

The structure resulting in best model fit was retained.

Missing Data—Full information maximum likelihood (FIML) was used to estimate the 

model with missing data. FIML yields unbiased estimates when data are missing completely 

at random or missing at random, and simulation studies demonstrate it is a more efficient 

estimator than listwise deletion(39). To examine possible predictors of missingness, the last 

time-point where participants had data on ASI, BSI, PHQ, or SDS in the overall study was 

coded. In addition, the last time-point for session variables (SE, OE, or OASIS) was coded. 

Neither dropout variable was significantly associated with baseline ASI, BSI, PHQ, SDS, 

nor self-efficacy, outcome-expectancy, or OASIS from the first treatment session. These 

analyses provide no evidence that the missing at random assumption was violated, although 

they cannot prove it was met.

Latent Growth Models—Latent Growth Models (LGMs) provide a flexible analysis of 

change over time and allow individual to vary in where they start (random intercept) and 

how they change (random slope). The intercept has loadings on the outcomes over time 

constrained to one, with a freely estimated mean (the overall intercept) and variance (the 

individual variability around the intercept), and the slope has loadings fixed at time intervals 

(such as 0, 1, 2, 3 for linear growth) and a freely estimated mean and variance.

Because a plateau effect was expected for the outcome variables, the time loadings were 

fixed at 0 and 6 for the first two time-points (0 and 6 months) and freely estimated for the 
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third and fourth assessments (12 and 18 months). An example model for ASI is shown in 

Appendix III.

For the independent variables, eight assessments, corresponding to the first eight treatment 

sessions, were used. Linear and quadratic growth over sessions were tested and the best fit 

retained. For the growth model of OE which included both a random linear and quadratic 

slope, it was necessary to center time for model convergence. For consistency across 

models, we centered time in all predictor (SE, OE, and OASIS) models at the session 

midpoint, 4.5.

Statistical Methods—All models were estimated using Mplus version 7(40)). Good model 

fit was chosen as the combination of the Comparative Fit Index (CFI) > 0.95, standardized 

root mean squared residual (SRMR) < .08, and root mean squared error of approximation 

(RMSEA) < .06 based on Hu and Bentler(41). SRMR and CFI are sensitive to different types 

of model misspecification, reporting both provides information on model fit for factor 

covariances and factor loadings. The χ2 significance test is reported for all models although 

it was not included in determining a good fit because of the relatively large sample size. 

Modification indices were examined if necessary to detect parameters that should be freed, 

including residual variances and covariances, in order to specify a well-fitting model. 

Standardized path estimates are reported for all models.

Directionality Analysis—A cross-lagged panel analysis(42) was used to investigate the 

directional relationship between symptom outcomes and both self-efficacy and outcome-

expectancy. Six possible models of the relationship between SE, OE, and OASIS were 

compared to identify the best-fitting model. These models include: 1) only the 

autoregressive paths 2) the autoregressive paths and paths predicting OASIS from SE; 3) the 

autoregressive paths and paths predicting OASIS OE; 4) a combination of models 2 and 3, 

5) the autoregressive paths and paths predicting SE and OE from OASIS, and 6) a 

combination of models 4 and 5. There were 7 cross-lagged time-points modeled (between 

sessions 1 through 8). These 8 sessions were chosen because change in both OASIS, SE, and 

OE began to plateau following session 8. In addition, by session 9, 45.43% of data was 

missing either because people completed treatment by this point or due to attrition (see 

Figure 1). This provides additional justification for only including the first 8 treatment 

sessions in the analysis. In addition to the autoregressive paths, and cross-lagged paths, all 

directionality models also included predictive paths from the baseline observation of the 

measure to each follow-up time-point. Variables or error terms were freely covaried within a 

session (e.g., session 3 SE with session 3 OE and OASIS). As with all models, various 

residual covariance structures were tested and a banded Toeplitz residual covariance 

structure was chosen as the best fitting. By including residual covariances within a time-

point as well as residual covariance structures within a variable over time, the independence 

and homogeneity of variances assumptions of panel analyses are relaxed. The fit statistics 

are mixed in their diagnosis of model fit for the model that includes prospective paths from 

SE and OE to OASIS. While some indices are well-within the recommendations (RMSEA 

= .049, recommended at <.06; CFI=.973, recommended at .95)(41, 43) others were elevated 

(SRMR=.114, recommended to be less than .08)(41) and the chi-square was significant, chi-
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square = 384.84, df = 178, p < .001) . This suggests that although the model fits relatively 

well, there is a small but statistically significant misfit between the model and data, perhaps 

due to relations between non adjacent sessions (e.g., session 2 and 4) that are not captured.

Preliminary Growth Analyses—Linear growth models for all four outcome variables fit 

the data well when freely estimating the last two time parameters to capture the plateau of 

change in outcomes following intervention (see Table 2).

In comparing variations of the OE model, quadratic growth with heterogenous residual 

variances was selected as the best fitting model (see Table 2). The mean linear slope, the 

instantaneous change at session midpoint, was significant, b = .1346, p < .001 as was the 

mean quadratic slope, b = -.014, p < .001, indicating that the growth in OE over time slows 

in later sessions (a slight inverted U shape curve). In comparing variations of the SE model, 

linear growth with an autoregressive residual structure was the best fit; however, it still did 

not meet our fit criteria. Based on modification indices, the residual variance at session eight 

as well as the residual covariance between sessions one and two and seven and eight were 

freed, and then the model fit well (see Table 2). There was a significant increase in SE over 

time with the average linear slope b = .054, p < .001, indicating that for each additional 

session, SE scores were .054 units higher, on average. In comparing variations of the OASIS 

model, linear growth with an autoregressive residual structure was the best fit and the model 

fit the data well (see Table 2). There was a significant decrease in OASIS over time with the 

average linear slope b = -.69, p < .001, indicating that for each additional session, OASIS 

scores were .69 units lower, on average.

Primary analysis—The outcome variables were BSI, ASI, PHQ-8, and SDS, and the 

independent variables were SE and OE. Parallel process latent growth models (Parallel 

LGMs)(44) were used to assess how change in SE and OE predict change in outcomes, while 

including random intercepts and slopes that are allowed to covary.

To examine the predictive effects of SE and OE, the latent slopes for all outcome variables 

were separately regressed on the linear slope of SE and the linear and quadratic slope of OE. 

The latent intercepts of outcomes and predictors were allowed to correlate. The residual 

covariance structure and handling of time (plateau effect, linear, or quadratic) used in the 

individual growth models was maintained in the combined parallel LGMs.

Results

Directionality: Outcome-expectancy, Self-efficacy, and OASIS

Table 1 reports the results of the directionality analysis. Chi-square difference tests revealed 

that when prospective paths predicting OASIS at time t from SE at time t-1 (the previous 

time-point) are added to the autoregressive model (i.e. Model 2), fit is significantly 

improved (p<.05). Similarly, when paths predicting OASIS at time t from OE at time t-1 are 

added to the model (i.e., Model 3), fit is significantly improved (p<.0001). Further, when 

prospective paths predicting OASIS from OE and SE simultaneously are added to the model 

(i.e., Model 4), fit is significantly improved compared to the autoregressive model (p<.001). 

In comparison, when paths predicting OE and SE at time t, from OASIS at time t – 1 were 
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added to the autoregressive model (i.e., Model 5), there was not a significant improvement 

in model fit (p=.698). Model 4, which included prospective paths predicting OASIS from SE 

and OE simultaneously, was not significantly improved by adding prospective paths 

predicting SE and OE at time t, from OASIS at time t – 1 (i.e., Model 6, p=.687). An 

examination of the individual significant cross-lagged paths revealed that as OE increased, 

OASIS scores decreased (see Figure 2).

Outcomes

The growth models for all of the outcome measures fit the data well (see Table 2). All 

outcome measures significantly decreased over time, and their intercepts and slopes had 

significant variance.

Parallel Latent Growth Models

For the parallel latent growth models, individual LGMs were combined. Two variants on 

this model were fit, one with SE and the other with OE as the predictor of interest. The 

latent intercepts for OE and SE (centered at the midpoint of the 8 sessions) were correlated 

with the latent intercepts and predicted the latent slopes of the outcome variables. Also, the 

latent linear and quadratic slopes for OE were used to predict the latent slopes of the 

outcome variables (but not the latent intercepts), whereas only the latent linear slope for SE 

was used to predict the latent slopes of the outcome variables. The focal parts of the model 

and predictions for these two models are diagrammed in Figures 3 and 4.

Outcome-expectancy

The prediction model among latent variables for OE is diagrammed in Figure 3. The model 

fit the data well (see Table 2). None of the correlations between the outcome intercepts and 

the OE intercept were statistically significant. The latent slopes for all of the outcomes were 

significantly negatively predicted by the intercept of OE. The latent linear slope of OE 

significantly predicted the latent slopes of the BSI, ASI, and SDS (see Figure 3) but not the 

PHQ-8. All of the coefficients were negative, indicating that people who increased more in 

outcome-expectancy over time tended to decrease more in symptoms over time, and this was 

over and above their absolute level of outcome-expectancy. Wald tests were used for the 

main hypotheses that change in OE predicts change in the outcomes. These two degree of 

freedom tests test whether the effects of the linear and quadratic slopes of OE on the 

outcomes are both zero. Testing the linear and quadratic effects simultaneously, OE 

significantly predicted three of the outcomes’ latent slopes: for BSI p = .0069, for ASI p = .

0201, for SDS p = .0420, but not PHQ-8 (p=.0904).

Self-efficacy

The prediction model among latent variables for SE is diagrammed in Figure 4. The model 

fit the data well (see Table 2). None of the correlations between the outcome intercepts and 

the SE intercept were statistically significant. The latent slopes for all of the outcomes were 

significantly negatively predicted by the intercept of SE. The linear slope of SE significantly 

predicted the slopes of all of the outcome variables (see Figure 4). For example, the slope of 

SE predicted the slope of ASI (β = −.16, p < .05) indicating that for a 1 standard deviation 
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unit higher increase in SE per treatment session, ASI would decrease .16 standard deviation 

units more per month. See Figure 5 for an example graph of the effect of different slopes of 

SE on one of the outcome measures (SDS).

Discussion

Self-efficacy and outcome-expectancy have a documented relationship to treatment outcome 

dating back to the 1970s(1). However, the extent to which changes in these constructs predict 

changes in outcome, a major premise of self-efficacy theory, has received very little 

empirical attention. To fill this gap in the literature, the current study addressed the degree to 

which change in these constructs throughout the course of treatment predicted symptom and 

functioning outcomes over 18 months in a large sample with multiple anxiety disorders. 

This study also attempted to clarify the directionality of the relationship between self-

efficacy, outcome-expectancy, and symptoms/functioning.

The results of the directionality analysis revealed that the best model of outcome-expectancy 

and symptom/functioning levels included predictive paths from expectancy to symptom 

levels but not the converse. A similar pattern emerged for the relationship between self-

efficacy and symptom/functioning levels. Therefore, there is evidence that both outcome-

expectancy and self-efficacy are important in the prediction of symptoms and related 

functioning, yet the latter are not predictors of self-efficacy or outcome-expectancy. It is 

important to keep in mind that some of the fit indices for this model were outside of the 

recommended ranges. Although we explored a variety of possible relationships between 

these variables and their error terms as well as modification indices, no clear better-fitting 

model emerged. One possibility is that self-efficacy, outcome-expectancy, and symptom/

functioning levels are dependent upon more than simply their baseline ratings and prior 

session ratings. These ratings may also be influenced by sessions that were two or three 

sessions prior to current session. It is also possible that due to the nature of the CALM study, 

in which the module that the ACS implemented on a particular session was more variable 

than in a traditional CBT manual, there may have emerged a less clear pattern of 

predictability in self-efficacy, outcome-expectancy, and symptoms during treatment. 

Further, it is difficult to achieve good model fit with eight time-points across three measures 

in a parsimonious model. Despite these limitations, there is still value in understanding the 

general relationships among these variables. The data show the important predictive power 

of self-efficacy and outcome-expectancy on symptom levels and functioning (measured via 

the OASIS) throughout treatment. It is recommended that future researchers attempt to 

model the relationships between these variables in other samples to understand their 

predictive pattern throughout the course of treatment.

Next, outcome-expectancy and self-efficacy were examined as predictors of long-term 

symptom and functioning. Consistent with prior research(7, 13), higher levels of outcome-

expectancy and self-efficacy were associated with superior treatment outcomes across 

multiple measures. This implies that individuals with low self-efficacy and low outcome-

expectancy may benefit from additional therapeutic strategies designed to enhance their 

expectancies, though further research is needed to confirm that directly manipulating 

expectancies and self-efficacy leads to an added benefit.
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In addition, the results indicated that outcome-expectancy and self-efficacy change over the 

course of treatment, and that such change significantly predicts symptom and functioning 

outcome improvement over 18 months controlling for the absolute level of outcome-

expectancy and self-efficacy. That is, independent of whether a patient has high or low 

outcome-expectancy, the amount of increase in outcome-expectancy during treatment 

predicts the amount of decrease in symptoms and increase in functioning up to 18 months 

later. A similar pattern was found for self-efficacy. Possible reasons why outcome 

expectancies and self-efficacy predict beneficial effects include increased motivation to 

engage in therapeutic activities(45), such as exposure and cognitive restructuring, that lead to 

greater improvements in symptoms and functioning. Additionally, increases in outcome 

expectancies and self-efficacy may provide a sense of control that directly lessen symptoms 

and distress(46, 47).

Together, these data point to the value of strategies that directly target self-efficacy and 

outcome-expectancy throughout treatment. Strategies for raising outcome-expectancy 

include psychoeducation about positive response rates of a particular treatment for patients 

with the same disorder(48), as well as convincing treatment rationales and reminders of 

positive changes an individual has achieved thus far in treatment. These strategies may be 

especially helpful as treatment becomes more challenging (e.g., during a crisis, when 

approaching more anxiety-provoking stimuli, following a set-back in treatment). Also, 

motivational interviewing techniques such as discussing the pros and cons of behavioral 

change, have been shown to increase outcome-expectancy(49).

Bandura(4) argued that performance accomplishments are the most powerful strategy for 

enhancing self-efficacy. Performance accomplishment (e.g., approaching and coping with a 

previously avoided situation) is likely to impact outcome expectancies as well. Thus, 

behavioral mastery during exposure therapy for anxiety disorders may be particularly 

effective in raising both self-efficacy and outcome-expectancy. Also, therapist modeling of 

approach to feared stimuli and verbal encouragement from the therapist about confidence in 

the client’s ability to complete treatment can improve self-efficacy(50). Similarly, 

discussions with clients about the requirement for courage during exposure and therapist 

belief in their ability to be courageous may be beneficial. Additional methods for enhancing 

self-efficacy from the Motivational Interviewing literature include actively praising small 

successes, reframing perceived failures as intermediate successes, and preventing or 

removing barriers through problem solving skills(51).

Strengths of this study include the large sample size and multiple measures of predictors and 

outcomes. It is the only study of which we are aware that simultaneously examines session 

by session changes in outcome-expectancy and self-efficacy to investigate their relationship 

to outcome over an extended time-period. In addition, this study takes advantage of an 

analytic approach that allows for a thorough investigation of the relationships between 

treatment outcome and both self-efficacy and outcome-expectancy.

Limitations include reliance on single-items to measure self-efficacy and outcome-

expectancy, which could be detrimental to the ability to capture these constructs accurately. 

However, research within smoking cessation and substance abuse literature has 
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demonstrated equal or superior predictive validity of one-item measures of self-efficacy 

compared to multi-item measures(52, 53). Further, each item was assessed eight times and 

overall levels and change over time were analyzed, reducing the impact of measurement 

error at any given time-point. A second limitation is that the treatment represented a 

combination of CBT, medication management or both. Thus, it is not possible to attribute 

changes in expectancies or symptoms/functioning specifically to one treatment strategy over 

another. Third, more research needs to be done to understand the directionality between 

outcome-expectancy and self-efficacy. Fourth, the results only apply to clients with an 

anxiety disorder as their principal diagnosis. Therefore, it is not clear whether the results 

would translate to other disorders. Fifth, therapeutic alliance was not measured for the entire 

sample and thus was not analyzed herein; other research has shown that therapeutic alliance 

drives change in self-efficacy and outcome-expectancy, which then predicts outcome(54). 

Sixth, consistent with epidemiology research on the higher prevalence of anxiety in 

women(55) this sample included more women (71.1%). Therefore, these patterns of results 

observed may be particularly relevant to females. Seventh, a plateau effect was observed 

following session 8, and patients were given the choice of switching treatment modalities 

after 10–12 weeks if their symptoms were not in remission. It is possible that if patients 

were given the opportunity to switch treatments, their trajectories may have differed. Given 

that many patients completed treatment prior to the opportunity to switch treatment 

modalities, this hypothesis could not be further explored. Finally, inadequate power 

prevented a detection of differences in the pattern of results based on principal anxiety 

disorder. However, it is possible that future research may be able to address this research 

question.

Overall, these results indicate that not only are levels of self-efficacy and outcome-

expectancy important, changes in self-efficacy and outcome-expectancy throughout 

treatment play a role in influencing long term outcomes for anxiety disorders. The results 

indicate that assessing the change in brief single-item assessments of treatment-related self-

efficacy or outcome-expectancy during treatment is a useful prognostic indicator for long-

term outcome and can help identify patients who may require additional support. They also 

indicate that augmentation of beliefs that a treatment can work and of beliefs that patients 

are capable of successfully completing treatment are strong predictors of treatment outcome 

and should be investigated as key targets of interventions.
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Refer to Web version on PubMed Central for supplementary material.
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Appendix I: See file entitled “AppendixI_DepressionandAnxiety”
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Appendix II.

Table 1

Treatment received within the Intervention

Participants who received at least 1 intervention contact 482 (95%)

Mean CBT visits (SD) 7.0 (4.1)

Median CBT contacts 8

Mean medication visits (SD) 2.24 (3.57)

Median medication visits 1

Patients who only received CBT only 166 (34%)

Patients who received medication management only 43 (9%)

Patients who received CBT and medication management 273 (57%)

Patients who completed all visits by 6 months 424 (88%)

Note. Table 1 displays important details the number of patients who received CBT, medication management, or both, as 
well as other key study characteristics.

Appendix III: See file entitled “Appendix III”
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Figure 1. 
Change in SE, OE, and OASIS over treatment and missing data
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Figure 2. 
Directionality of OE, SE, and OASIS
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Figure 3. 
Parallel Latent Growth Model for OE
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Figure 4. 
Parallel Latent Growth Model for SE
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Figure 5. 
Graph of the estimated Sheehan Disability Scale (SDS) scores for different self-efficacy 

(SE) slopes
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