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Understanding Patient Engagement in 
Outpatient Cardiac Rehabilitation Programs 

through the Model of Therapeutic Engagement

Letter to Editor

Patient engagement in the cardiac rehabilitation (CR) process 
is increasingly being viewed as essential to achieving desired 
clinical outcomes [1-3]. Although the topic of patient engagement 
has long been researched within the context of psychotherapy 
and mental health [3-6], research directly exploring this topic 
within the context of CR has only recently emerged. Most of 
the literature on this topic focuses on only single-variable data 
to predict patient engagement. Hence, there is an absence of 
coherent analysis of patient engagement in CR. More complex 
models of engagement have been developed in the context of brain 
injury rehabilitation [7,8]. These models emphasise the person-
environment interaction and acknowledge the multi-layered nature 
of the engagement process. The most comprehensive model of 
therapeutic engagement was developed by Lequerica & Kortte [9]. 
In this model, the construct of therapeutic engagement is explicitly 
defined by identifying a series of sub-models that explain the 
intention to engage in rehabilitation, preparation for engagement 
in rehabilitation, initiation of rehabilitation, and rehabilitation 
evaluation and maintenance. Little research has investigated this 
multi-layered model to determine its utility in the context of CR. 
This review provides an in-depth assessment needed to create a 
useful framework for patient engagement in CR. 

The issues

Interest in process variables has continued over time, with the 
main goal of identifying factors that facilitate or hinder participation 
in rehabilitation. Unitary variables have been identified and studied 
in disparate ways. For instance, researchers have focused on 
the way in which a patient’s knowledge about rehabilitation and 
goals facilitates participation [10,11]. A large body of research has 
focused on self-efficacy and outcome expectancies as predictors 
of the degree to which people follow the instructions of their 
healthcare providers [12,14]. Patient motivation has also received  

 
attention in the medical literature as an important construct that 
can partially explain patient participation in rehabilitation [15,16]. 

These studies only account for a small proportion of the variance 
in both participation and outcomes. There is a need to evaluate the 
complexities of the rehabilitation process to better understand and 
identify the active ingredients that facilitate engagement. Recently, 
researchers have begun to develop a more holistic conceptualization 
of participation in the rehabilitation process. An important construct 
that has emerged from this work is rehabilitation engagement [17-
19]. Rehabilitation engagement has been described as “a construct 
that captures multiple elements, including the patient’s attitude 
toward the therapy, level of understanding or acknowledgment of 
a need for treatment, level of active participation in the therapy 
activities, and level of attendance across the rehabilitation program” 
[17]. By conceptualizing engagement in these concrete terms, 
it will become possible to more fully understand this complex 
process. Given that therapeutic engagement seems to encapsulate 
multiple components, the development of multivariate model is an 
important, yet challenging, endeavour. Lequerica, Kortte [9] have 
presented a theoretical model of therapeutic engagement which 
clarifies how and why patients engage in medical rehabilitation. 
Although the components of this theoretical engagement model can 
be derived from previous literature, the model has not been tested 
as a whole in any rehabilitation population. Thus, its applicability 
to cardiac patients remains unknown. This model has to form the 
basis of the current studies.

The model of therapeutic engagement in rehabilitation that 
underpins the current study places active patient involvement at 
the centre of successful rehabilitation experiences. If engagement 
is a significant factor affecting outcomes of rehabilitation, then 
transparency about how this process occurs is vital [20]. Research 
conducted to date has focused on single-variable models that are 
associated with motivation for, participation in, or attendance 
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at rehabilitation. Moreover, the focus of research has been on 
individual-level factors, such as self-efficacy, without any attention 
to the broad social determinants of behaviour. Developing a 
comprehensive, multivariate Model of Therapeutic Engagement 
(involving looking of the relationships among a range of individual, 
social, and environmental variables and patients’ engagement 
in CR programs) will drive a systematic, data-driven approach. 
Embedding this model into a broader socio-environmental context 
will provide high-quality data for researchers, healthcare providers, 
and rehabilitation specialists, allowing these stakeholders to 
formulate better engagement cost-effective interventions for short 
and long term engagement in CR programs. Testing this model 
of engagement will raise some analytical challenges in that the 
samples will change slightly as each subset within the model is 
examined. 

These analytical challenges include: 

A.  Identifying patient attendance in CR.

B. Determining which patients will initiate contact after 
committing to attend CR.

C.   Assessing CR attendance fluctuation.

D.   Evaluating CR program completion.

E.   Monitoring CR engagement post-discharge. 

At each point of analysis, the number of individuals in each 
subset may be different. This can lead to a large percentage of 
missing data fields, which would then warrant excessive use of 
estimation or imputation. Such an event would result in a limited-
power study. Therefore, a modular analytical approach can be used 
where a series of variance-weighted linear regressions (WLR) can 
be fitted to different subsets of the data according to each stage of 
the theoretical engagement model. However, it is not optimal to use 
a series of WLRs as this will increase the likelihood of error and 
will fail to provide an overall understanding of engagement, instead 
explicating only on each sub-stage of the model. Thus, the best 
explanation of patient engagement can be achieved by applying 
several alternative methods, including: 

A.  Artificial neural network modelling (ANN).

B.  Multivariate adaptive regression splines (MARS).

C.   Structural equation modelling (SEM).

 The SEM approach could result in good explanatory 
performance, the ANN good predictive performance, but the 
MARS approach may result in both explanatory and predictive 
performance. The models can be chosen because, unlike basic 
linear regression, they can accommodate non-linear relationships 
between input and output features. We expect non-linearity because 
of the nature of the parameters affecting human behaviour and 
decisions regarding engagement in CR. Thus, non-linear methods 
can be applied in conjunction with other approaches, including 
WLR. None of these modelling approaches have previously been 
introduced into the context of CR. Comparing the performance of 

these three models enables us to identify the solution that most 
explains or predicts patient engagement in CR. 

Conclusion

Patient engagement is vital to successfully manage cardiac 
diseases. Indicators of patient engagement can be observed where 
the patient and environment interface [9]. Therefore, there are many 
contributing variables that could influence patient engagement. 
There is a scarcity of research that has examined rehabilitation 
engagement in-depth to better understand the component process 
contributing to behavioural outcomes. No clinical decision support 
model currently exists to alert patients as well as health care 
providers to the factors that influence non-engagement. The Model 
of Therapeutic Engagement [9] can be applied to comprehensively 
examine the factors that impact upon the different stages of patient 
engagement in outpatient CR programs. The utility of four different 
modelling approaches (including multiple logistic regressions, 
structural equation modelling, multivariate adaptive regression 
splines and artificial neural networks) can be investigated. Each 
modelling approach can describe and examine the complex 
relationships between inputs and outputs, and uncover the 
underlying patterns in the data related to patient engagement. 
The most important issue is finding a comprehensive framework 
for predicting patient engagement in patients by a set of known 
variables. The explanatory findings could enable health care 
providers to identify management “levers” that can be altered to 
improve the chance of engagement. The predictive findings could 
enable health care providers to individualize a care management 
plan based on the predicted chance of a patient engaging (or not) 
in outpatient CR programs. These two objectives will be achieved 
by testing the Lequerica [17], Kortte [18] conceptual model using 
statistical and machine learning models, with benefits ranging from 
explanation to prediction: SEM, MARS, and ANN.
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