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Objective: To examine whether explaining causal links among endothelial pathophysiology, cardiac risk
factors, symptoms and health behaviors (termed causal information) enhances patients’ depth of
knowledge about cardiovascular disease self-management and their perceptions of the cardiac
rehabilitation and secondary prevention (CRSP) program.
Methods: Newly referred CRSP patients (N = 94) were cluster randomized to usual care (control; UC) or
usual care with causal information (intervention; UC + CI). Depth of knowledge (factual vs. deep) was
measured with an adapted cognitive-reasoning task. Patients’ cardiovascular knowledge and beliefs
about the efﬁcacy of a CRSP program were assessed.
Results: After controlling for education level, patients in UC + CI demonstrated deeper knowledge about
cardiovascular management than did those in UC. The UC + CI group showed higher factual knowledge
than their counterparts after covarying education, occupation status and BMI. The UC + CI group also
rated the CRSP program as more credible than those in UC, after controlling for age. Deep knowledge
mediated the relationship between group conditions and perceived credibility of CRSP.
Conclusion: Causal information can enhance the depth of patients’ understanding of cardiovascular
disease management and perceived treatment credibility of the CRSP program.
Practice implications: Explaining causal links may help improve patient education delivery and enhance
patient engagement in CRSP.
© 2019 Published by Elsevier B.V.
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1. Introduction
Patient education has a pivotal role in the management of
cardiovascular disease (CVD) and is clinically recognized as a core
component of cardiac rehabilitation and secondary prevention (CRSP)
programs [1,2]. The delivery of educational interventions, however, is
often suboptimal due to a lack of empirically-based approaches [3–5].
Failure to help patients understand the need to prevent and manage
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CVD conditions is associated with non-adherence to medications, poor
self-management, and worse patient outcomes [6,7].
The extent to which individuals understand and apply new
information is inﬂuenced by how well they cognitively process it
[8]. Yet, cognitive factors are largely neglected in the patient
education literature. Evidence suggests that there are two levels of
information processing that warrants consideration: surface and
deep [9,10]. Shallow or “surface” processing is the learning of
factual information without requiring one to think about the
meaning behind the concept (e.g., rote learning) [11]. In contrast,
deep processing is associated with learning that allows one to
meaningfully interpret information [11]. Individuals who process
concepts at a deep level (i.e., experts) can better remember and use
their knowledge to solve problems than those who have simple
factual knowledge [12,13].
One way to foster deeper processing of information is to explain
mechanisms that account for why an effect occurs, or how things
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work [14–16]. This is termed causal information [13,17]. The value
of integrating causal information into an education strategy has
been demonstrated in our recent study with a non-clinical sample
using two versions of a health education booklet about a
hypothetical disease [18]. Individuals who received causal
information about how health behaviours could improve illness
pathophysiology and associated symptoms were more accurate in
answering questions about managing symptom ﬂare-ups than
those who did not learn about these causal connections.
In the domain of CVD management, knowledge of the
association among health behaviours, cardiac risk factors,
symptoms and endothelial pathophysiology is a form of causal
information that highlights the causes and effects of behavioural
intervention on endothelial pathophysiology. Providing patients
with a clear explanation of these causal links might enable them
to understand, extrapolate and apply otherwise fragmented CVD
information. Patients receiving these explanations might also
ﬁnd the CRSP program logical (treatment credibility) and
believe it will improve their health and functioning (treatment
expectancy) by better perceiving the need to self-manage their
condition [14–16].
To our knowledge, no patient education study has applied
methods from cognitive science to improve patients’ depth of
understanding and enhance their perceptions of self-management
programs. This study examined whether providing causal information would increase patients’ knowledge and treatment efﬁcacy
beliefs about the CRSP program. We hypothesized that participants
who received causal information relative to those who did not,
would demonstrate higher levels of: 1) factual knowledge; 2) deep
knowledge; and 3) treatment credibility and expectancy. We also
predicted that increased deep and factual knowledge would
mediate the relationship between group condition and treatment
credibility and expectancy.
2. Methods
2.1. Study design
This cluster randomized controlled trial (cRCT) was conducted
at the outpatient CRSP Program at St. Joseph’s Hospital, London,
Canada between July 2015 and January 2016. Upon being referred
to CRSP, but prior to program enrollment, all patients were invited
to attend a 90-minute didactic orientation session designed to
educate patients about CVD management and CRSP services. At the
beginning of this session, it was explained to all patients that the
CRSP program was evaluating its practices for delivering patient
education as part of a quality assurance initiative. Take-home
survey packets that contained study measures were administered
and interested participants returned their completed surveys prior
to enrolling into the program. On average, survey packets were
returned 17.12 days (SD = 16.23) after the education session. The
study was approved by the University of Western Ontario Health
Science Research Ethics Board and the Lawson Health Research
Institute (#106383).

2.3. Participants
During the study period, 418 cardiac outpatients were referred
to the CRSP Program, of whom 297 (71%) attended an orientation
session. Attendance at an orientation session is part of usual care.
Study inclusion criteria were: 1) eligible for CRSP participation
[19]; 2) attended an orientation session; and 3) sufﬁcient oral and
written ﬂuency in English. Each eligible patient was given a
voluntary take-home survey packet and letter of information.
Return of the completed survey packet denoted informed consent.
2.3.1. Usual care
The CRSP program follows a comprehensive CR model, which
includes medical and nursing case management, exercise programming, dietary counselling, smoking cessation and psychological services [19,20]. The UC orientation session, delivered by a
program psychologist (PLP; author) and kinesiologist, entailed a
60-minute presentation designed in accordance with best practice
guidelines [19]. It included a description of CRSP program goals,
acute and chronic aspects of CVD, cardiac risk factors, recommended lifestyle changes, and programming components. There
were 30-minutes of questions and answers, and patients received a
take-home brochure (Supplemental Fig. S1) outlining the CRSP
services.
2.3.2. Intervention
The patients in the UC + CI orientation session received an
additional 10-15-minute presentation. Patients also received a
two-page information booklet (Supplemental Fig. S2) explaining
the mechanisms of coronary endothelial pathophysiology, and
their connections to cardiac risk factors, symptoms and health
behaviours. The CI presentation and the booklet were created by
the coauthors, consisting of psychologists, a clinical psychology
graduate student, cardiac rehabilitation specialist, and a
cardiologist.
The program psychologist (PLP; author) delivered the causal
information through ﬁve Powerpoint slides: 1) two qualities of a
healthy coronary artery: no blockage, and dilation in response to
physical exertion mediated by release of nitric oxide by the
endothelium into the smooth muscle of the arterial wall (1 slide);
2) how these qualities are compromised in CVD (1 slide) 3) the
efﬁcacy of revascularization procedures and their limitations with
respect to ‘ﬁxing’ the diseased endothelium (1 slide); 4)
mechanistic/causal links among health behaviours, endothelial
function and pathophysiology, cardiac risk factors and symptom
reduction (2 slides). Fig. 1 presents an example of the causal
explanation for exercise, the focal health behaviour in UC + CI.
Other health behaviours included smoking cessation, stress
management, and medication adherence.
2.4. Measures
2.4.1. Patient medical chart review
Sociodemographic and clinical information was obtained from
outpatient medical charts.

2.2. Randomization
Twenty-one orientation sessions, held weekly for incoming
patients, were randomized to usual care (control group: UC) or
usual care with causal information (intervention group: UC + CI).
Randomization was by a computer-generated number sequence
that produced an even allocation ratio (1:1) within blocks of four. A
study-blind administrative assistant assigned patients to orientation sessions based on clinic ﬂow. Patients were blinded to the
allocation of study conditions. Treatment ﬁdelity was monitored to
ensure no diffusion between the group conditions.

2.4.2. Treatment ﬁdelity
Two independent observers attended six randomly selected
sessions (three control and three intervention sessions). Intervention ﬁdelity checklists [21] were completed to gauge intervention
integrity (delivered as intended) and differentiation (cross-over
between treatment conditions).
2.4.3. Primary outcome variables
The 23-item Coronary Heart Disease Awareness and Knowledge Questionnaire (CHDAK; [22]) was used to measure
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Fig. 1. This is an example of an explanation that includes causal information about the linkage between ﬂow-mediate dilatation, cardiac risk factors, symptoms and health
behaviours.

participants’ factual or ‘surface’ knowledge about CVD. A total
score, ranging from 0 to 23, was computed by totalling the
number of correct responses, with higher scores indicating
greater surface knowledge. The CHDAK has good internal
consistency (Cronbach’s alpha of .88) and has been widely used
in cardiac rehabilitation settings [22].
The Patient Proﬁle Task (PPT), an adapted expert reasoning task
[12,23], was used to assess understanding of principles, or ‘deep’
knowledge about CVD management. The task had ten hypothetical
patient proﬁle triads (Persons A, B, and C) describing symptom
management and heart disease condition. Fig. 2 shows an example
of a proﬁle triad. The CRSP Program cardiologist, cardiac
rehabilitation specialist, and multidisciplinary team reached

consensus on the suitability of each individual proﬁle, and each
triad. The triads were designed so that ‘Person A’ matched one of
the other proﬁles by a surface feature (e.g., demographic
characteristic) and the other by a deep feature (e.g., actions taken
to manage CVD). The deep feature match required participants to
ﬁrst think about whether the action taken was appropriate for
managing cardiac risk and/or symptoms, and then match the
proﬁles based on concordance in adherence behaviour. A total
score was derived from the number of deep feature matches, with a
higher score reﬂecting greater depth of knowledge. The task
demonstrated good internal consistency in the current study
(Cronbach’s alpha of .85) in our pilot test with graduate and
undergraduate university students.

Fig. 2. This is an example of a patient proﬁle triad. The surface features, which are demographic information, are underlined. Deep features are bolded and pertain to
cardiovascular disease management-related actions. Person A matches Person C based on deep feature, and to Person B based on surface feature.
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2.4.4. Secondary outcome
Patients’ beliefs about the efﬁcacy of the CRSP Program were
assessed using an adapted Credibility/Expectancies Questionnaire
(CEQ; [18]). Separate credibility and expectancy summary scores
were derived by summing all items for each scale, with higher
scores reﬂecting more positive treatment expectancy and higher
credibility. The CEQ has been shown to have high internal
consistency (Cronbach’s alpha of .86), test-re-test reliability and
validity [18].
2.5. Statistical analysis
All statistical analyses were performed using SPSS version 23.0
with PROCESS Macro and following previously described methods
for cRCTs [24]. The sample size was calculated at the cluster level
[25] and based on a mean group difference score of 10.5 (SD = 1.91)
on the CHDAK [3]. A sample size of 100 (50 per group) would
provide 80% power at the 5% signiﬁcance level to detect a medium
effect size (Cohen’s d = .5). Normality of the data was assumed
based on skewness ranging from 1.00 (SE = .25) to 46 (SE = .25),
and kurtosis ranging from .46 (SE = .49) to 1.94 (SE = .49). Group
differences in participant characteristics were assessed using
parametric t-tests for continuous variables and chi-square tests for
categorical variables, with adjustment for clustering [26]. This
adjustment was made by dividing the calculated test statistic by
the inﬂation factor (IF) based on an estimated ICC of .05 and an
average cluster size of 4.47. Pearson moment correlations were
conducted at the participant level. To minimize multicollinearity,
only demographic variables that correlated with the outcome
variables were entered as covariates in subsequent analyses.
Treatment effects were evaluated separately for each outcome
variable using 2-level multilevel modeling (MLM) with maximum
likelihood estimates to account for clustering within orientation
sessions. Upon determining that the intraclass correlation
coefﬁcients (ICCs) for the primary outcome variables generally
were low (<.05), the method for multiple mediation analysis using
a bootstrapping method with bias-corrected conﬁdence estimates
(95% conﬁdence interval, 1000 bootstraps resamples) [27] was
conducted at the participant level (level 1). Statistical signiﬁcance
was deﬁned as p  .05 (two-sided) and effect sizes for all analyses
were computed using Cohen’s d [28], based on the pooled standard
deviation.
3. Results
3.1. Participant demographic characteristics and outcome variables
Of 252 eligible patients (120 UC; 132 UC + CI), 94 (37.3% UC;
34.1% UC + IC) returned a complete survey package. Fig. 3 shows the
participant ﬂow. There were no signiﬁcant group differences in
demographic characteristics (Table 1).
As shown in Table 2, higher body mass index (BMI) and “not
working” status were associated with lower CHDAK scores. The
CHDAK and PPT were positively correlated with higher education.
CHDAK was positively correlated with treatment credibility but not
with expectancy, whereas PPT was associated with higher
perceptions of both treatment credibility and expectancy. Age
was negatively correlated with treatment credibility and expectancy. PPT and CHDAK scores were not signiﬁcantly intercorrelated.
3.2. Treatment ﬁdelity
There was good inter-rater reliability between the two
independent observers across six observed sessions (Cohen’s
kappa = .90). The UC orientation sessions did not contain any of the

14 key intervention components, showing treatment differentiation. On average, the UC + IC sessions contained 97% of the key
intervention components, suggesting good treatment integrity.
3.3. Deep and factual knowledge
Intervention condition along with the covariates of education,
BMI and occupation status were entered into MLM to predict
factual knowledge (CHDAK scores) (Table 3). Provision of causal
information predicted higher factual knowledge. The difference in
mean CHDAK scores between UC and UC + IC was signiﬁcant,
corresponding with a medium effect size (Cohen’s d = .5).
In a mixed model, with education as a covariate, provision of
causal information predicted higher deep knowledge (PPT scores).
As shown in Table 3, patients who received causal information
made signiﬁcantly more deep-feature matches (M = 67.94, SE =
3.61) than individuals in the control condition (M = 57.17, SE = 3.51;
Cohen’s d = .5).
3.4. Treatment credibility and expectancy
Provision of causal information predicted higher treatment
credibility scores (β = 1.93, t(22.21) = 2.12, p = .05, 95% CI = .02–3.90)
after adjusting for age. The effect size between groups was medium
(Cohen’s d = .50). The multiple mediation analysis (Fig. 4) indicated
that UC + CI was positively related to treatment credibility (β = .47, t
(92) = 2.32, p = .022), mean PPT score (β = .41, t(92) = 2.02, p = .0461)
and mean CHDAK score (β = .49, t(92) = 2.46, p = .016). Moreover,
PPT (β = .22, t(90) = 2.21, p = .03), but not CHDAK (β = .15, t(90) = 1.36,
p = .177) mean score was related to treatment credibility. After
controlling for PPT score, group condition no longer predicted
treatment credibility, (β = .30, t(90) = 1.42, p = .160). The indirect
effect of intervention condition on treatment credibility, with PPT
score (i.e., deep knowledge) as the mediator, was signiﬁcant
(β = .39, 95% CI = .033–1.20). Based on the ratio of indirect:total
effect, deep knowledge mediated 20.0% of the relationship
between group condition and treatment credibility.
4. Discussion
This study is the ﬁrst to show that integrating causal
information into patient education improved deep and factual
knowledge about CVD in a clinical population. Higher levels of
deep knowledge mediated the relationship between provision of
causal information and enhanced perceptions of CRSP program
credibility.
The current ﬁndings corroborate previous reports that causal
information enhances problem-solving abilities among trainees,
and enables an expert-level of reasoning [29]. It has been posited
that causal information facilitates the application of newly
acquired information because it links concepts into an organized
cognitive representation [30]. Having a more cohesive set of
concepts increases one’s ability to extrapolate and use information
to solve a real-life problem [31]. Thus, it could be that patients who
received causal information were better able to perceive matches
in deep features because learning about connections between
multiple aspects of CVD and its management helped organize their
knowledge structure.
Interestingly, deep and factual knowledge were not signiﬁcantly correlated, consistent with the assertion that these reﬂect
different levels of information processing [11]. Our ﬁndings
suggest that patients are able to recognize correct actions to
manage their cardiac condition even when they cannot recall
factual information about cardiovascular disease (e.g., whether
both genders are equally affected by cardiovascular risk). According to Bloom’s taxonomy of learning [32], there is a hierarchy that
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Fig. 3. CONSORT participant ﬂow diagram. Please note CRSP = cardiac rehabilitation and secondary prevention.

differentiates depths of learning and the associated ability to
transfer knowledge into new domains [33]. The ability to recognize
and recall information constitutes lower/basic levels of learning
whereas comprehension and the ability to apply information
reﬂect higher levels of learning. Using questionnaires that only
assess one type of knowledge level may be considered a
rudimentary way to gauge patients’ overall understanding of
cardiovascular disease management. The present results showed
that deep knowledge can inﬂuence patient beliefs, and enable
them to better grasp the importance of CRSP for risk reduction.
Educational strategies that can increase treatment credibility
beliefs have the potential to improve patient adherence [34].
It should be noted that our trial demonstrated a medium
treatment effect size on knowledge using a single teaching strategy
delivered only once. This is comparable to treatment outcomes
attained through more costly interventions involving multiple
educational sessions, individual patient-provider interactions,

counseling, and/or computer assisted technologies [35–37]. Thus,
the development of education materials based on cognitive
principles has the potential to be a cost-saving strategy for patient
education implementation.
Improving the delivery of patient education is associated with
better adherence to self-management recommendations [9] but
knowledge alone does not drive behavioural change [38]. It is
possible that combining the delivery of causal information with
other self-management strategies, such as helping patients form
action plans for behavioral change, may achieve larger outcome
effects in lifestyle modiﬁcation programs than traditional lecturebased programs [39]. Elucidating the depth to which patients
process health information may contribute to better understanding of the multifaceted nature of patient behaviour change. Future
studies should investigate whether integrating causal information
in patient education interventions may help improve clinical
outcome.
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Table 1
Patient demographic characteristics.
Control (N = 49)

Intervention (N = 45)

Total

p – value*

Response Rate

49/120 (40.83)

45/132 (34.09)

94/2532(37.30)

.300

Socio-demographic Variables
Age (M(SD))
Sex, female
Non-white ethnicity
Without partner
>secondary education
Occupation Status
Employed (F/T or P/T)
Unemployed/Disability
Retired

n (%)
67.8 (8.8)
19 (38.8)
4 (9.5)
6 (14.6)
25 (59.5)

n (%)
64.6 (10.6)
10 (22.2)
3 (7.7)
8 (20.5)
25 (62.5)

n (%)
66.3 (9.8)
29 (30.9)
7 (8.6)
14 (17.5)
50 (61.0)

5 (11.9)
5 (11.9)
32 (76.2)

13 (32.5)
4 (10.0)
23 (57.5)

18 (22.0)
9 (11.0)
55 (67.1)

Referral Reasons
Referral event
MI
Unstable Angina
Stable CAD
Valve repair
HF
Other
Referral intervention
CABG
PCI
Valve surgery
Medication only
Other
Prior cardiovascular event

n (%)

n (%)

n(%)

25 (51.0)
9 (18.4)
6 (12.2)
6 (12.2)
1 (2.0)
2 (4.1)

21 (46.7)
7 (15.6)
9 (20.0)
5 (11.1)
2 (4.4)
1 (2.2)

46 (48.9)
16 (17.0)
15 (16.0)
11 (11.7)
3 (3.2)
3 (3.2)

17 (34.7)
17 (34.7)
5 (10.2)
8 (16.3)
2 (4.1)
5 (10.2)

22 (48.9)
12 (26.7)
5 (11.1)
6 (13.3)
0 (0)
4 (8.9)

39 (41.5)
29 (30.9)
10 (10.6)
14 (14.9)
2 (2.1)
9 (9.6)

.841

Risk Factors
BMI (M(SD))
Dyslipidemia
Hypertension
Current Smoker
Sedentary
Family History

n (%)
27.85 (5.35)
25 (59.5)
24 (57.1)
3 (7.1)
1 (2.4)
24 (57.1)

n (%)
29.17 (4.62)
20 (50.0)
29 (72.5)
7 (17.5)
1 (2.5)
27 (67.5)

n(%)
28.50 (5.02)
45 (54.9)
53 (64.6)
10 (12.2)
2 (2.24)
51 (62.2)

.231
.423
.179
.136
.977
.371

.110
.108
.787
.489
.799
.113

.910

.541

Note: M = mean; SD = standard deviation; n = sample size; MI = myocardial infarction; ACS = acute coronary syndrome; CAD = coronary artery disease; HF = heart failure;
CABG = coronary artery bypass grafting; PCI = percutaneous coronary intervention; BMI = body mass index.
*
p values were comparisons between intervention and control groups, with adjustment for clusters.

Table 2
Pearson-Product moment correlations between demographic, primary and secondary outcome variables.
Deep Knowledge
(PPT)
Deep knowledge (PPT)
Factual knowledge (CHDAK)
Treatment credibility
Gender (0 = male; 1 = female)
Age
Minority (0 = Non minority; 1 = minority)
Marital status (0 = with partner; 1 = without partner)
Education (0 = higher school; 1 = >high school)
Occupation (0 = not working; 1 = working)
# of risk factors
Body mass index

.03
.07
.18
.19
.30*
.10
.08
.04

Factual Knowledge
(CHDAK)

Treatment
Credibility

Treatment
Expectancy

.08

.27*
.21*

.07
.15
.01
.04
.23*
.27*
.08
.22*

.16
.25*
.02
.20
.11
.15
.09
.06

.28*
.01
.73***
.14
.25*
.06
.17
.01
.15
.07
.18

Note: CHDAK = Coronary Heart Disease Awareness and Knowledge Questionnaire; PPT = Patient Proﬁle Task.
**p < .01.
*
p < .05.
***
p < .001.

4.1. Limitations
There are several caveats to the interpretation of our ﬁndings.
Those who participated in CRSP may have been more likely to
respond to our survey than non-participant patients, which may
limit the generalizability of our ﬁndings. It could be that provision
of causal information only enhanced the depth of knowledge for
individuals who were already motivated to attend CRSP. The small

sample size and low participation rate were further limitations.
Also, we did not measure patient knowledge prior to assessing
treatment beliefs (credibility, expectancy), which violates the
temporal assumption of a mediation analysis [27]. However, using
deep and factual knowledge as mediators rather than as outcome
variables is theoretically justiﬁed in several health behavioural
models, which stipulate that knowledge acquisition precedes the
formulation of efﬁcacy beliefs [36]. Finally, we cannot exclude that

Please cite this article in press as: K.M. Zhang, et al., Can causal explanations about endothelial pathophysiology beneﬁt patient education? A
cluster randomized controlled trial in cardiac rehabilitation, Patient Educ Couns (2019), https://doi.org/10.1016/j.pec.2019.04.019

G Model
PEC 6255 No. of Pages 8

K.M. Zhang et al. / Patient Education and Counseling xxx (2019) xxx–xxx

7

Table 3
Comparison of Primary and Secondary Outcomes between Group Conditions.

Factual Knowledge (CHDAK)1
Deep Knowledge (PPT)2
Treatment Credibility3
Treatment Expectancy

Intervention M (SE)n = 45

Control M (SE)n = 49

Difference (SE)

95% CI of the difference

p value

ICC

70.81 (1.40)
67.94 (3.61)
23.91 (.66)
22.77 (.75)

66.31 (1.36)
57.17 (3.51)
21.98 (.68)
21.01 (.73)

4.51 (1.99)
10.77 (5.04)
1.96 (.95)
1.76 (1.05)

.54 to 8.46
.02 to 21.52
.02 to 3.80
.42 to 3.95

.026*
.048*
.050*
.107

.006
.02
.112
.132

Note: M = mean, SE = standard error, n = sample size, CI = conﬁdence interval; ICC = intra class coefﬁcient; CHDAK = Coronary Heart Disease Awareness and Knowledge
Questionnaire; PPT = Patient Proﬁle Task.
1
Controlling for covariates of education, body mass index, and occupation status.
2
Controlling for education as a covariate.
3
Controlling for age as a covariate.

Fig. 4. This ﬁgure shows the multiple mediation model of predicting treatment credibility scores. Values next to the lines represent the standardized coefﬁcient of each path.
Number in the bracket is the direct effect (c’) of group condition (0 = control (usual care); 1 = intervention (usual care + causal information)) on treatment credibility after
controlling for the mediator.
*p < .05.

observed between-group differences could be due to more
information and longer duration of UC + IC vs. UC.

and treatment credibility affect behavioural change and outcomes
of CRSP programming.

4.2. Conclusion

Funding

The results of this cRCT showed that explaining causal links
among coronary artery pathophysiology, cardiac risk factors,
symptoms and health behaviours can improve knowledge
acquisition among cardiac patients. This strategy appears to help
patients to process information about CVD management and the
rationale for CRSP at a deeper, more meaningful level compared to
usual education. It is reasonable to predict that these effects on
cognition and attitude will translate to adherence. Future studies
should test this assumption.

This research did not receive any speciﬁc grant from funding
agencies in the public, commercial, or not-for-proﬁt sectors.

4.3. Practice implications
Helping patients understand why cardiac rehabilitation is
important for illness management, rather than simply telling
them what to do, can help patient-provider partnerships in CVD
management. Incorporating cognitive science and educational
theories into the design and development of patient education
interventions is consistent with the view that patients are capable
learners who are experts in their own experience. This trial
demonstrated the efﬁcacy and efﬁciency of a single teaching
strategy, which can be combined with other educational
approaches to improve the delivery of patient care in CRSP. We
are continuing to investigate whether causal education, knowledge
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