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Background: There is a continuing gap between the availability of cancer control empirically supported
treatments (ESTs) to address psychological needs of cancer patients and their dissemination to and
implementation by providers in the community. The Theory of Planned Behavior (TPB), with constructs
of attitudes, subjective norms, perceived behavioral control, and intentions, is used to understand the
pathways to and prediction of providers’ behavior, that is, implementation of a cancer control EST and
its provision to patients. Purpose: The purpose of the study was to prospectively test the TPB in
predicting providers’ usage of a cancer-specific EST, the biobehavioral intervention (BBI). Method:
Providers (N � 166) were trained. At training’s end, providers completed measures of attitudes,
perceived behavioral control, and intentions to use the BBI, and their supervisors completed measures of
attitudes operationalized as subjective norms. Providers were followed up and 4 months later reported
their usage of the BBI with patients in the last 2 months. Regression-based path analyses tested attitudes,
perceived behavioral control, subjective norms, and intentions as predictors of BBI usage and for the
possible effect of intentions as a mediator. Results: Provider’s BBI usage was high, delivered to 65.6%
of patients. Providers’ attitudes toward the BBI (b � .006; 95% confidence interval [CI: .002, .010]) and
subjective norms (supervisors’ attitudes toward providers’ EST usage; b � .021; 95% CI [.007, .034])
predicted usage. Intentions predicted usage in univariate analyses but was not a mediator for usage.
Conclusions: Use of theory in implementation science can test and identify variables key to implemen-
tation success. Here the TPB identified providers’ and supervisors’ attitudes as predictors of EST usage.

Keywords: Theory of Planned Behavior, dissemination, implementation, empirically supported treat-
ments, biobehavioral intervention

Implementation science is an emerging field with few successful
demonstrations of implementations of evidenced-based, health
psychology treatments. Many implementation science frameworks
and models exist (Moullin, Sabater-Hernández, Fernandez-Llimos,
& Benrimoj, 2015; Nilsen, 2015), with the majority identifying the
stakeholders to be enlisted (e.g., providers, patients) and describ-

ing the processes of implementation and markers for success (for
example, empirically supported treatment [EST] usage). Alterna-
tively, classical theories define constructs relevant to achieving
change in markers and the processes by which their influences
arise. The most successful of theories are those that have univer-
sally important constructs, articulate processes to achieve change,
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and have empirical support across contexts. The Theory of Planned
Behavior (TPB; Ajzen, 1985, 1991; Fishbein & Ajzen, 1975) is
one such example.

The TPB is one of the most influential theories of the prediction
of deliberate human behavior. It is widely and successfully used to
predict important clinical behaviors, such as medical providers’
actions to change the health behaviors of their patients (Godin,
Bélanger-Gravel, Eccles, & Grimshaw, 2008). The TPB is made
testable by its specification of measurable constructs and relation-
ships among them. A central tenant is that the direct determinant
of behavior is an individual’s intention to perform it (intentions).
Furthermore, there are three precursors to an individual’s inten-
tions: attitudes, subjective norms, and perceived behavioral con-
trol. Attitudes are the individual’s positive or negative evaluation
of the general attributes and consequences of performing the
behavior. Subjective norms refer to the approval or disapproval of
the behavior by significant others. An element of this normative
component is descriptive norms (Fishbein & Ajzen, 2010), the
perception of the significant others’ approval of the behavior
(Manning, 2009; Rivis & Sheeran, 2003). Perceived behavioral
control is the degree of an individual’s beliefs in his or her ability
to perform the behavior. An element of perceived behavioral
control is self-efficacy, the individual’s perceived ease or confi-
dence to perform the behavior. In sum, the TPB defines constructs
and pathways leading to engagement in a specific behavior. The
TPB constructs of attitudes, subjective norms, perceived behav-
ioral control, and intentions and its testable processes offer a
theoretically rich and empirically based methodology for imple-
mentation science studies of psychological and behavioral pro-
cesses influencing providers’ EST usage.

Importantly, there are several examples of use of TPB constructs
to study behavior of health professionals (Eccles et al., 2006;
Godin et al., 2008). Regarding attitudes, providers’ positive atti-
tudes toward evidence-based practices have been associated with
greater provision of evidence-based care (Aarons, Sommerfeld, &
Walrath-Greene, 2009; Beidas et al., 2015; Nelson & Steele,
2007). Studies of perceived behavioral control find that mental
health providers with greater self-efficacy to use a treatment also
report higher levels of concurrent EST usage (David & Schiff,
2017) and 12 weeks later (Harned, Dimeff, Woodcock, & Contre-
ras, 2013). By contrast, there is less study of providers’ subjective
norms as a predictor of EST usage, although examples are avail-
able (e.g., Faulkner & Biddle, 2001; Millstein, 1996). Subjective
norms could be operationalized, however, with data from the
supervisor of a provider because supervisors can shape the envi-
ronment to either facilitate or limit EST usage (Aarons et al.,
2012). Support for this perspective comes from data showing
organizations with a supervisor both supportive and having posi-
tive attitudes toward a provider using evidence-based practices
actually aids in the provider’s subsequent usage during implemen-
tation (Aarons, 2006; Aarons, Wells, Zagursky, Fettes, & Palinkas,
2009; Becker-Haimes et al., 2017; Corrigan, Steiner, McCracken,
Blaser, & Barr, 2001).

All the above constructs can be direct predictors of behavior, but
the TPB posits their role to occur via intentions—the direct pre-
cursor to behavior (Eccles et al., 2006; Godin et al., 2008). For
example, fostering greater intentions to implement evidence-based
practices through a TPB-guided dissemination education resulted
in a 22–32% increase in mental health providers reported usage

compared with non–TPB-guided education (Casper, 2007, 2008).
Fundamentally, studies of TPB-related components illustrate how
theory can be leveraged to guide efforts to achieve implementation
success. Yet test of a single TBP construct provide early confir-
matory support but are limited in illuminating the processes (and
their reliability) of a complex behavior such as providers’ EST
usage. For instance, studies have shown conflicting results with
nonsignificant relationships between EST attitudes and usage
when other TPB-related components were not evaluated (e.g.,
Gray, Elhai, & Schmidt, 2007). As such, study of the collective
role of multiple TPB components would yield a more rigorous and
informative test for EST usage than studying any one construct
alone.

Thus, the present study is a demonstration of a health psychol-
ogy EST implementation that used the key TPB constructs to test,
and thus identify, which of these variables might be most impor-
tant to implementation success. Specifically, we studied EST im-
plementation of a psychological EST for cancer patients, the
Biobehavioral Intervention (BBI). The manualized BBI is theoret-
ically based (Andersen, Kiecolt-Glaser, & Glaser, 1994) and in-
tervenes at multiple levels (e.g., health behaviors, social support,
problem solving; see Andersen et al., 2004 for treatment detail).
The BBI has robust empirical support demonstrating improve-
ments in psychological, behavioral, and health outcomes in cancer
patients (Andersen et al., 2004, 2008, 2010). To test the TPB
constructs, they were measured prior to any BBI usage, the be-
havioral outcome of interest.

To do this, the BBI was disseminated to community providers
during 3-day training institutes. Early data showed that institutes
were effective in fostering positive attitudes toward ESTs in pro-
viders (N � 62; Brothers et al., 2015). Furthermore, providers’
positive attitudes toward the BBI and high levels of perceived
behavioral control predicted greater intention to use the BBI when
they returned to their organization. Building on these results, these
TPB constructs, with the addition of subjective norm measures
from provider’s supervisors, were tested to predict providers’ (N �
166) behavior—BBI usage—4 months later. The TPB antecedents
were tested as predictors of BBI usage, and intention was tested as
a mediator of the effects of attitudes, subjective norms, and per-
ceived behavioral control on BBI usage.

Method

Participants

Providers. Oncology mental health providers from 117 dif-
ferent settings (N � 166) were studied. The group was predomi-
nantly female (n � 150; 90.4%), middle-aged (M � 42.5 � 10.4
years; range � 25–67 years), and Caucasian (n � 136; 82.0%).
Providers were employed full time at in the following settings:
academic medical centers or Department of Veterans Affairs hos-
pitals (n � 68; 41.0%), community hospitals/centers (n � 62;
37.3%), community supportive care facilities (n � 15; 9.0%),
independent practice (n � 8; 4.8%), and others (n � 13; 7.8%).
Providers came from 35 U.S. states, Puerto Rico, and three foreign
countries (Kenya, Malaysia, and Mexico). The majority were
licensed (n � 146; 88.0%) and had been so for an average of 12.5
years (SD � 9.2; range � 0–36 years). Providers’ disciplines were
social work (n � 69; 41.6%), clinical psychology (n � 65; 39.2%),
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clinical psychology postdoctoral fellows (n � 9; 5.4%), nursing
(n � 4; 2.4%), or other disciplines (n � 19; 11.4%). Providers had
been employed an average of 5.8 years (SD � 6.2; range � 0–30
years) in their current position, spending most of their time pro-
viding clinical services (71.4% � 24.8%; range � 0–100%).

Supervisors. The supervisor of each provider was solicited to
participate in the study. In the case of the attendance of multiple
providers from the same setting with the same supervisor, partic-
ipation of the supervisor was solicited only once (for the first
provider). Thus, requests were made to 147 different supervisors.
Of those, 106 supervisors responded (72.1%) and provided sup-
porting data for 123 providers (74.1%). Their disciplines were
mental health (n � 51; 48.1%), medicine (n � 36; 34.0%), or
business/administration (n � 19, 17.9%).

Procedure

BBI training institutes have been previously described (Brothers
et al., 2015). Briefly, announcements of and instructions to apply
to a training institute were placed on relevant listservs (e.g.,
American Psychosocial Oncology Society) and a website. Appli-
cations were sought from licensed mental health providers em-
ployed full time in clinical service provision to cancer patients.
The application process informed individuals of the National In-
stitutes of Health funding of the institute, the research participation
requirement, and the reimbursement of expenses. In addition to an
application and resume, a letter of support from the individual’s
clinical or administrative supervisor (i.e., the person who could
authorize BBI implementation at the institution) and the supervi-
sors’ contact information were required. Applicants were screened
for eligibility and fit. Those selected attended one of six 3-day (18
hr) BBI training institutes conducted from 2012 through 2016 at
Ohio State University led by six clinical psychologist BBI experts.
Prior to attending, providers completed an assessment via the
website. Paper/pencil assessments in subject coded packets were
completed during the institute with only program staff, not train-
ers, present. Providers detailed BBI usage online (using Qualtrics)
4 months after completing training. A $15 gift card was provided
for reporting usage.

Approximately 1 month after training, the supervisor was in-
formed of the provider’s completion of the training and asked to
participate in the research. If multiple trainees from the same
setting attended, the supervisor’s participation was solicited once
for the first trainee attending. On Qualtrics, supervisors completed
the subjective norm measures described below and each received
a $5 gift card for participation.

Measures

Attitudes. Two provider measures were used. First, the
Evidence-Based Practice Attitudes Scale (EBPAS; Aarons, 2004)
assessed attitudes, in general, toward evidence-based practices and
were operationalized as attitudes toward EST. The EBPAS con-
sists of 15 items (e.g., “I am willing to try new types of therapy/
interventions, even if I have to follow a treatment manual”) and are
scored on a 5-point Likert scale (0 � not at all to 4 � to a very
great extent). Items were summed for a total score ranging from 0
to 60, with higher scores indicating more positive attitudes. Inter-
nal consistency reliability was � � .757. and second, the classic

strategy to assess attitudes (Osgood, Suci, & Tannenbaum, 1957)
was used to determine BBI-specific attitudes. A 30-item semantic
differential scale had 30 pairs of bipolar adjectives descriptive of
the BBI intervention and assessed the dimensions of evaluation
(e.g., worthless/valuable), potency (e.g., complex/simple), and ac-
tivity (e.g., dull/stimulating). A 7-point Likert scale (e.g., �3 �
worthless to �3 � valuable) was used. Items were summed for a
possible range of �90 to �90 with negative scores corresponding
to more negative attitudes and positive scores representing positive
attitudes. Internal consistency reliability was � � .885.

Subjective norms. Two supervisor measures were used. The
first, the EBPAS (Aarons, 2004) as described above, assessed
general attitudes toward evidence-based practice, adapted to assess
supervisor attitudes (e.g., the item, “I like to use new types of
therapy/interventions to help my clients” was revised to read, “I
like for the trainee to use new types of therapy/interventions to
help his/her clients”). An item that did not apply to supervisors was
omitted, leaving 14 items scored. Each item was rated on a 5-point
Likert scale (0 � not at all to 4 � to a very great extent) and
summed for a total score ranging from 0 to 56. Internal consistency
reliability was � � .834. For the second measure, supervisors also
rated the perceived ratio of costs/benefits of BBI implementation
at their institution by his or her provider on a visual analogue scale
with anchors of 0 (The challenges will always outweigh the ben-
efits) to 100 (The benefits will always outweigh the challenges).
Scores above the midpoint indicated belief that the benefits out-
weighed the challenges of BBI implementation.

Perceived behavioral control. Two provider measures were
used. The first, the Counselor Activity Self-Efficacy Scale, con-
sists of 25 items assessing general self-efficacy of basic (e.g.,
performing helping skills) and advanced (e.g., handling challeng-
ing counseling situations) counseling skills (Lent, Hill, & Hoff-
man, 2003). Items were scored on a 10-point Likert scale (0 � not
at all confident to 9 � totally confident) and summed for a total
score ranging from 0 to 225, with higher scores indicating greater
general counseling self-efficacy. Internal consistency reliability
was � � .952. The second, the BBI-specific self-efficacy, consists
of eight items used to assess providers’ confidence with delivering
general treatment strategies that were included in the BBI (e.g.,
progressive muscle relaxation, problem solving). Items were rated
on a 10-point Likert scale (0 � not at all confident to 9 � totally
confident) and were summed for a total score ranging from 0 to 72,
with higher scores indicating greater self-efficacy to deliver the
BBI. Internal consistency reliability was � � .849.

Intentions. Ten items assessed providers’ intentions to use
each of 10 BBI components (e.g., In the next 2 months, I intend to
use assertive communication) using a 5-point Likert scale for each
item (0 � never to 4 � always). Items were summed for a total
score ranging from 0 to 40, with higher scores indicating greater
intentions. Internal consistency reliability was � � .869.

Behavior. Providers reported their delivery of the BBI to
patients at 4 months. Using Qualtrics logs, each provider reported
(a) the total number of adult cancer patients treated in the past 2
months and (b) the total number of adult cancer patients treated
with the BBI in the past 2 months. As noted above, providers spent
most of their time in service provision. Thus, we anticipated that
they could, in most cases, readily report the number of patients
treated, corresponding to billing hours for many. BBI usage was
defined as the percentage of each provider’s patients treated with
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the BBI of the total number of patients treated in the past 2 months.
Preliminary data were obtained at 2 months to familiarize provid-
ers with reporting procedures. The correlation between 2- and
4-month usage was � � 0.587 (p � .01).

Analytical Plan

Preliminary analyses. Descriptive statistics were performed
on all provider characteristics, TPB constructs (attitudes, subjec-
tive norms, perceived behavioral control, and intentions) as opera-
tionalized, and BBI usage. Spearman’s correlations were com-
pleted to examine the relationship between TPB components and
BBI usage at 4 months. For missing usage data, post hoc one-way
analyses of variance using 5,000 bootstrap samples tested differ-
ences in TPB constructs (attitudes, subjective norms, perceived
behavioral control, and intentions) as well as provider (percentage
of psychologists) and setting characteristics (percentage employed
at academic medical centers or Department of Veterans Affairs
hospitals) between providers reporting and not reporting usage
data.

Primary analyses. To test the Theory of Planned Behavior,
there were three elements. First, attitudes, subjective norms, and
perceived behavioral control were tested as predictors of inten-
tions. Linear regression analyses for each predictor (attitudes,
subjective norms, and perceived behavioral control) were used. A
final model with all TPB constructs included was estimated to
predict intentions. Second, the TPB constructs were tested as
predictors of BBI usage at 4 months. Structural equation models
with a robust maximum likelihood estimation for each predictor
were used. Specifically, robust standard errors were computed
using the Huber-White method (Huber, 1967; White, 1982) with
test statistic correction using Yuan-Bentler scaled test statistic
(Yuan & Bentler, 2000) to handle nonnormal data. Case-wise
maximum likelihood estimation was used during the model fitting
for instances of missing data. Because providers were nested
within institutes, institute attended was entered as a covariate for
all models. A final model with all TPB constructs included was
estimated to predict usage.

And third, a regression-based path analysis tested intentions as
a mediator between attitudes, subjective norms, and perceived
behavioral control, and usage (Hayes, 2013). Direct, indirect, and
total effects of the predictors were estimated using the robust

maximum likelihood estimation. A bootstrap analysis using 5,000
bootstrap samples accounted for the violations of normality as-
sumptions when estimating total and indirect effects (MacKinnon,
Lockwood, & Williams, 2004). Institute attended was also entered
as a covariate. The final mediation models were estimated using all
TPB constructs included. All analyses were conducted using R
version 3.4.0.

Results

Preliminary

Of the 166 providers, 39 (23.5%) did not report usage, whereas
13 providers (7.8%) reported not having an opportunity to use the
BBI (i.e., left the institution; needed more time to implement;
medical leave). Post hoc one-way analyses of variance found no
difference in attitudes, subjective norms, perceived behavioral
control, intentions, provider characteristics, and setting character-
istics (ps 	 .263) between providers reporting usage data (n �
114) and providers without usage data (n � 52).

Provider- and supervisor-reported variables and correlations are
provided in Table 1. At the end of the training institute, providers
reported high positive attitudes, perceived behavioral control, and
intentions when values are compared with the possible range of
scores. Providers, on average, reported using the BBI with roughly
two thirds of their patients at 4 months (M � 65.6% � 33.9;
median � 71.4%; interquartile range � 38.0–100.0%). Providers’
attitudes (EBT-general attitudes [� � .230] and BBI-specific atti-
tudes [� � .404]), perceived behavioral control (EST-general
self-efficacy [� � .196] and BBI-specific self-efficacy [� � .282])
were positively correlated with intention to use BBI (ps � .05).
Moreover, providers’ attitudes (EST-general [� � .268] and BBI-
specific [� � .242]), subjective norms (supervisor EST-general
attitudes [� � .242]), perceived behavioral control (EBT-general
[� � .228]), and intentions (� � .216) were positively correlated
with reported BBI usage (ps � .05).

Primary Analyses

Prediction of intention. Linear regressions examined predic-
tors of intentions, controlling for institute attended. Providers’
positive attitudes (EST-general attitudes: b � .217, t[127] �

Table 1
Summary of Observed Means and Ranges of Provider (N � 166) and Supervisor (N � 106) Measures of the Theory of Planned
Behavior Constructs and Their Intercorrelations

Variables Measure Mean � SD Observed range Range 1 2 3 4 5 6 7 8

Attitudes 1. EST-general attitudes 48.2 � 6.2 29–60 0–60 1
2. BBI-specific attitudes 58.9 � 15.3 4–86 �90–�90 .329�� 1

Subjective norms 3. Supervisors’ EST-general attitudes 42.8 � 5.7 29–54 0–56 .143 �.067 1
4. Supervisors’ implementation

challenges vs. benefits
71.7 � 18.9 2–100 0–100 .078 .111 .408�� 1

PBC 5. EST-general self-efficacy 198.2 � 18.0 125–225 0–225 .214� .293�� �.001 .099 1
6. BBI-specific self-efficacy 63.3 � 6.5 40–72 0–72 .230�� .150 �.066 .146 .791�� 1

Intent 7. Intentions to use BBI 31.3 � 4.9 19–40 0–40 .230�� .404�� �.051 .056 .196� .282�� 1
Usage 8. Usage at 4 months 65.6% � 33.9 0–100% 0–100% .268� .242� .242� .045 .228� .168 .216� 1

Note. BBI � biobehavioral intervention; EST � empirically supported treatment; PBC � perceived behavioral control.
� p � .05. �� p � .01.
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3.174, p � .002; BBI-specific attitudes: b � .138, t[155] � 5.646,
p � .001) and greater perceived behavioral control (EST-general
self-efficacy: b � .063, t[128] � 2.179, p � .007; BBI-specific
self-efficacy: b � .222, t[128] � 3.506, p � .001) predicted
greater intention to use BBI. No other measures were significant in
predicting intentions alone (ps 	 .605). All predictors of intentions
were entered into a final model that explained 25.3% of the
variance of intentions (F[10, 75] � 2.543, p � .011). In the final
model, only positive attitudes (BBI-specific attitudes: b � .094,
t[75] � 2.496, p � .015) predicted greater intentions to use the
BBI.

Prediction of usage. Structural equation models revealed pro-
viders’ attitudes (EST-general [b � .017, z � 2.842, p � .004];
BBI-specific [b � .007, z � 3.574, p � .001]) predicted usage.
Also, positive subjective norms (supervisor EST-general attitudes
[b � .018, z � 2.955, p � .003]) and positive intentions (b � .014,
z � 2.227, p � .026) also predicted BBI usage. No other measures
were significant in predicting usage alone (ps 	 .071). All predic-
tors were entered into a final model, explaining 35.3% of the
variance in usage. In the final model, more positive attitudes
(BBI-specific attitudes [b � .006, z � 2.807, p � .005]) and
subjective norms (supervisor EST-general attitudes [b � .021, z �
3.301, p � .001]) predicted usage. Intentions did not predict usage
(p � .679).

Intentions as a mediator of usage. A structural equation
model tested intention as a mediator of usage with attitudes (EBT-
general and BBI-specific attitudes), subjective norms (EBT-
general attitudes of supervisors), and perceived behavioral control
(BBI-specific self-efficacy), controlling for institute attended. The
full TPB test explained 25.5% of the variance of intentions and
35.2% of the variance of BBI usage (see Figure 1).

In the full model with all TPB constructs included, attitudes
(BBI-specific attitudes; p � .006) and subjective norms (supervi-
sor EST-general attitudes; p � .001) were direct predictors of
usage. Contrary to the TPB, intentions neither mediated the effects

of the other TPB constructs on usage, nor was it a significant
predictor of usage (p � .683). The total effects (i.e., incorporating
both direct and indirect effects through intentions on usage) of
attitudes (BBI-specific attitudes b � .006; 95% CI [.002, .010])
and subjective norms (supervisor EST-general attitudes b � .021;
95% CI [.007 to .034]) were significant in predicting usage.

Discussion

This present study provided a full test of the TPB to predict
providers’ EST usage with its inclusion of all key TPB constructs
and their assessment occurring prior to the measurement of the
behavioral outcome. Contributing to implementation science, the
high rates of usage provided circumstances for an adequate test of
the TPB with a diverse sample of providers, supervisors, and
settings from which they came. Data showed that more positive
attitudes predicted intentions, the theorized direct antecedent to
behavior. Attitudes and subjective norms were significant predic-
tors of EST usage and intentions did not mediate these relation-
ships to usage.

Theories with measurable psychological constructs such as the
TPB can guide and evaluate implementation practices by identi-
fying the specific variables that predict EST usage. For this health
psychology EST, the TPB identified the predictors of usage,
namely positive attitudes of the providers and positive subjective
norms assessed through their supervisors. Identifying these pre-
dictors has been a difficult task in much of the implementation
studies because there are few prospective designs, and of them,
observed usage rates have been low. Health psychology imple-
mentation efforts have not been exempt from this dilemma. For
example, a Centers for Disease Control and Prevention initiative
provided training on 18 HIV/AIDS risk-reduction interventions to
more than 12,000 providers. During the 6 months since dissemi-
nation, each setting offered the intervention to an average of four
patient groups (Collins et al., 2010; Kelly et al., 2000). Indeed,

Figure 1. Regression coefficients for the significant relationships between the TPB constructs (a, attitudes
[BBI-specific attitudes] and b, subjective norms [EST-general attitudes of supervisors]) and BBI usage at 4
months as mediated by intentions. The other TPB variables and institute attended were controlled for in the
model. TPB � Theory of Planned Behavior; BBI � biobehavioral intervention; EST � empirically supported
treatment.
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another national dissemination effort of an EST to reduce risk of
cardiovascular disease in women found half of the 85 trained
leaders continuing to use the EST 1 year later (Folta et al., 2015).

In this study, providers’ attitudes toward the BBI was a signif-
icant predictor of both intentions and usage—supporting the im-
portance of providers’ attitudes in influencing later EST usage
(Aarons & Sawitzky, 2006; Beidas et al., 2015; Nelson & Steele,
2007). Interestingly, perceived behavioral control predicted inten-
tions when examined alone but did not significantly influence
usage in contrast to prior findings (David & Schiff, 2017). Instead,
we identified the importance of having an organizational culture
supportive of EST usage as reflected through supervisors’ positive
attitudes toward ESTs (subjective norms). Although subjective
norms did not predict intentions, its positive association with
future EST usage highlights the importance of the providers’ social
environment that may influence EST usage. Indeed, the lack of
organizational and leadership support are limiting factors for im-
plementation (Aarons, 2006). These data underscore the need for
supervisors and leadership within the organization to support EST
usage by the providers (Corrigan et al., 2001).

Providers’ intentions predicted usage when examined alone, but
intentions did not significantly predict usage when covarying other
TPB constructs as operationalized. In considering this finding, we
note that the reported intentions scores (M � 31.3 � 4.9; range �
19.0–40.0) were quite high, which may have limited the variance
to detect an effect. Additionally, TPB components, including in-
tentions, are less predictive of behavior performed farther into the
future (McEachan, Conner, Taylor, & Lawton, 2011). Not surpris-
ingly, intentions may change with time and intervening circum-
stances relevant to performing the behavior (see Ajzen, 1991;
Cooke & Sheeran, 2004; Sniehotta, 2009). Here intentions were
assessed and then EST usage was reported 4 months later. Al-
though attitudes toward the BBI were positive and influential,
intentions can waiver because providers returned to their organi-
zation and encounter the real-life barriers of implementing an EST
(Williams, Brothers, Ryba, & Andersen, 2015). Additionally, in-
tentions’ effect on usage may have been attenuated by the inter-
correlation between intentions and other TPB constructs. For in-
stance, intentions was significantly correlated with both usage
(� � .216) and BBI-specific attitudes (� � .404; see Table 1).
Thus, a low parameter estimate is not evidence that intentions are
of no consequence in predicting usage (Fishbein & Ajzen, 2010).
Indeed, data show intentions to be a reliable predictor of behavior
in many contexts/studies (Eccles et al., 2006; Godin et al., 2008;
Sheeran, 2002).

The analyses tested for the direct effects of attitudes, subjective
norms, and perceived behavioral control on usage, as has been
done previously in implementation science (e.g., Beidas et al.,
2015; David & Schiff, 2017; Faulkner & Biddle, 2001). As spec-
ified, the model explained significant variance in usage (35.3%).
Regardless of intentions being a mediator here, the practical im-
plications of the findings are consistent with the TPB (Fishbein &
Ajzen, 2010), that is, changes to upstream TPB constructs (e.g.,
providers’ attitudes) could ultimately lead to greater EST usage.

The construct of subjective norms was operationalized with
supervisors’ EST attitudes to assess their approval or disapproval
of providers’ choice of using the BBI. Although subjective norms
are thought to be injunctive norms (i.e., what providers perceive as
acceptable behavior of significant others), descriptive norms (i.e.,

what the significant others perceive as acceptable behavior; Rivis
& Sheeran, 2003) were used. Fishbein and Ajzen (2010) suggest
that descriptive norms are relevant to the normative construct of
the TPB because they may reflect the organization’s social envi-
ronment that can influence behavior (Rivis & Sheeran, 2003).
Because injunctive norms influence behavior in other contexts
(Manning, 2009), measuring injunctive and descriptive norms may
be optimal for future studies (Rhodes & Courneya, 2003).

According to the TPB, change in TPB constructs could influ-
ence behavior such as EST usage. Because the BBI training
institute was successful in improving providers’ attitudes toward
ESTs (Brothers et al., 2015), the assessments of TPB constructs
completed after training are used. Other measures were not mea-
sured prior to the institute because they would have resulted in
random responding and/or measurement error (e.g., prior to the
training institute, providers and supervisors had minimal, if any,
knowledge of BBI to form attitudes about it). However, it might be
inferred that some type of change had occurred based on providers
having positive BBI attitudes—not negative or neutral—following
training. Thus, it would seem that the TPB hypothesis to consider
change in a construct was conceptually met with the measurement
model used here.

Limitations of the study are considered. This study was prefaced
by a dissemination phase that yielded positive attitudes, high levels
of perceived behavioral control, and high intentions to use the BBI,
grounded by gains in BBI knowledge and clinical skills (Brothers
et al., 2015). These data document the broad success of the
dissemination education, yet the restricted variance of these scores
may have limited the examination of their effect on usage. It was
impressive that the majority of the providers’ supervisors partici-
pated (72.1%), but it is unknown whether the data from the
remainder would have affected the results. Thirty-nine providers
(23.5%) did not report usage. The observed number of nonreport-
ing providers highlights the need for procedures to document the
circumstances for nonimplementation from each individual. This is
particularly important when studying implementation which is not
system-wide (Karlin et al., 2010; Ruzek, Karlin, & Zeiss, 2012).
For this study, settings ranged from large, university-affiliated
medical centers to individual therapy practices. The reliability of
the usage reports from 2 and 4 months was � � 0.587 (p � .01),
an estimate that might be considered adequate but also one sug-
gesting some degree of error. Although usage was self-reported
and may be subjected to response bias, no differences were found
in characteristics between reporting and nonreporting providers.
Strengths included a repeated-measures design, beginning at dis-
semination through to implementation. Additionally, this study
assessed actual usage, that is, a head count of patients treated.
Usually, implementation outcomes are proxy to actual EST usage
(e.g., number of providers/settings using the EST, provider knowl-
edge of the EST, supervisor feedback on implementation) to gauge
implementation (see Forsetlund et al., 2009; McHugh & Barlow,
2010). Additional data that could supplement usage are providers’
description of the EST components actually used (i.e., fidelity and
adaptation). The measures of the remaining TPB constructs were
common to TPB research and implementation of EST usage more
generally (Godin et al., 2008). Lastly, the geographic, setting, and
professional diversity of the provider and supervisor samples en-
hanced the generalizability of the findings.
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In summary, attitudes (providers’ BBI-specific attitudes) and
subjective norms (supervisors’ EST-general attitudes) measured
during dissemination predicted providers’ EST usage months later
with their effects not mediated by intentions. This is one of the few
examples in health psychology of using the TPB in a longitudinal
design to identify predictors of EST implementation. The ease of
self-report measures of TPB constructs facilitates its application in
health psychology and provides a methodology for understanding
the processes of EST usage. The findings reveal that dissemination
that instills positive attitudes among providers and their supervi-
sors about ESTs appear to be key to achieving greater usage of the
EST.
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