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Collaborative Rehabilitation Therapy:
A Novel Telehealth Delivery and Learning System

Larry M. Starr, PhD?2 and Elliot Cole, PhDP
Abstract

Over the past three decades, the Institute for Cognitive Prosthetics (ICP) has studied
and reported' 2 3 45 a novel approach for treating patients with cognitive deficits
following traumatic brain injury (TBI) and certain non-degenerative acquired brain
injuries (ABI). A research and development enterprise, ICP’s mission is to advance
clinical outcomes by patient use of technology and by providing therapists with new
tools that expand their ability to produce clinical outcomes. ICP subsequently
established Neuro-Hope as the provider of the professional services now referred to as
Collaborative Rehabilitation Therapy (CoRT). CoRT is designed to support patients
with a broad range of challenges as well as their families who experience relationship
disruptions following sudden brain injury in a loved one.

Introduction

We present the CoRT model framed as a delivery and learning system. As a system,
CoRT is informed by cybernetic social systems theory,® a transdisciplinary approach
involving inputs, a transformation process occurring within an environmental context,
outcomes, and circular causality, i.e., feedback loop. For more than 40 years,
cybernetic models have been applied to improve understanding in a variety of
domains including family therapy,” management and organizations,® ° pedagogy, '°
pedagogical design,'" and creative arts.' Figure 1 presents a simple model of a
cybernetic social system and its components. Figure 2 adapts the model to
Collaborative Rehabilitation Therapy.
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Figure 1. Simple Cybernetic Social System'3
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The Inputs to the CoRT system are the patient/client with cognitive challenges;
Occupational Therapists (OT) and Speech/Language Pathology (SLP) therapists with
traditional and specialized CoRT proficiencies; and information and communication
technology (ICT), which refers to computer-based devices, applications (apps), and
online services and organization intranets.

The Transformation Process involves interdependencies and interactions among four
elements: client undergoing rehabilitation; therapists working with each other and
with the client in the rehabilitation; content, referred to as the personal priority
activities (PPA) which are experiences selected by the client, made central to the
rehabilitation and currently requiring caregiver intervention for successful task
completion; and the context of technology, referred to as the personal technology
network (PTN) which are the devices, programs, and online services used by the client
prior to the cognitive injury that are woven into the PPA and rehabilitation activities.
The Environmental Context for these interactions and interdependencies is
telehealth which refers to delivering CoRT entirely online with the client located in
their personal environment, such as home or another setting, and the therapists
participating from their clinical or office location.

There are four sets of Outputs of the system. Clinical outcomes are defined as the
measurable changes in the client’s pre-post-performance on personal priority
activities. Experiential outcomes refer to the attitudes, beliefs, and perceptions by
the client and vicariously'# by the client’s family-supporters which emerge from the
Transformation Process interactions. Relational refers to the changes in relationships
between the client and family that emerge from the collaborations which were
previously disrupted. Financial refers to the cost saving when support is shifted from
traveling to and from a rehabilitation facility to CoRT delivery via telehealth.

The CoRT system’s Feedback refers to the process of using the outputs as new inputs
for subsequent activities. These are continuously applied to enable adjustment,
improvement, and development. For example, each successfully completed PPA task
or subtask provides tangible, relevant ongoing positive feedback to the client,
increasing their independence from needed caregiver intervention and for the
potential for self-sufficient activity performance. Feedback information is also shared
and later applied to others when therapists discuss activities and insights across client
systems.



Novel Rehabilitation

CoRT differs from conventional rehabilitation following TBI, stroke and other
cognitive insults in four significant ways. First, rather than working with a client
immediately after diagnosis or when outpatient rehabilitation is initially prescribed,
CoRT begins when traditional rehabilitation has concluded. Cole? has described
multiple research studies in which the most effective outcomes of advancing recovery
of function and improving quality of life were generated in those for whom cognitive
disabilities remained after completing conventional rehabilitation, placing limits on
their activities. Effective outcomes also resulted for post-conventional rehabilitation
patients who were previously high achievers, i.e., had demonstrated significant
activities in their area of expertise.

Second, the selection and mode of activities in collaborative rehabilitation therapy
differ from those in conventional rehabilitation therapy. The prevailing cognitive
rehabilitation model involves cognitive skill exercises.™ In this standard approach, the
therapist determines the content of the therapy by applying cognitive exercises and
simulations, both relating to bodily structure and function, informed by the WHO
International Classification of Functioning, Disability and Health.'® It would be
exceptional for these to include personal priority activities; rather, they are primarily
generic although they can be linked to a cognitive dimension and are aimed at
engaging the patient in what the clinicians consider to be everyday activities.

CoRT takes a fundamentally different approach by addressing the client’s actual
activity, which is the behavioral manifestation of cognitive functioning. Furthermore,
in CoRT, the rehabilitation is based on personal priority activities, i.e., those selected
by the client. Through conversations with the therapists, the client defines with fine
granularity the intervention that will likely achieve success. The therapists then
refine the activities to meet rehabilitation objectives. Focus on personal priority
activities, when rehabilitation is successful, increases both the level of function and
the quality of life. For example, one activity enabled by CoRT was a client’s
insistence on wanting to remember to take out the trash each week without having
his wife remind him, as she had to do for the previous 9 years. The importance of this
activity to the client cannot be overstated.

Third, CoRT considers technology’s primary role to increase the client’s level of
function above what their damaged cognitive abilities can achieve, as well as
reducing the client’s cognitive load for activities during waking hours. In the 21t
century, information and communication technology, i.e., computers, smartphones
and tablets, are ubiquitously used as powerful cognitive tools to increase cognitive
performance while reducing cognitive load. Most people use multiple devices which
form their Personal Technology Network. Furthermore, in response to the global



pandemic, communication via telehealth has become increasingly common and
effective.!”

As CoRT is delivered entirely online with the client in their home or other preferred
environment, such as at work or school, and the therapist(s) is in their clinical
setting, rehabilitation is not restricted by geographic or time boundaries. This
flexibility enables the client and the therapist to collaborate while each is in a
preferred location, even if one is traveling. Furthermore, the therapist can more
easily support the client’s efforts to carry out their PPA between therapy sessions.
This makes the telehealth environment of CoRT not merely an artifact, but rather an
explicit and essential contextual component of learning and development that
contributes to quality improvement of the outcomes for patients with TBI, ABI, and
other conditions. This therapeutic integration within the rehabilitation therapy
process and context supports the view that technology cannot be viewed separately
or in isolation; it must be considered part of the social relationship between patient
and therapist and may be transforming in social dimensions.'8 19

Fourth, Collaborative Rehabilitation Therapy is a distinctive treatment modality in
which there is a collaborative interdependency among the client, therapists, and
technology to identify and solve problems, and to pursue functional and performance
interests selected by the client. As a system, the interactions and interdependencies
of these elements within the context of telehealth generate clinical, experiential,
and relational outcomes beyond what may result in traditional rehabilitation. The
functional gains (outcomes) CoRT provides become inputs for continuous
developmental improvements for the client, therapists, and rehabilitation engineering
specialists.

Summary

Collaborative Rehabilitation Therapy is informed by evidence-based rehabilitation
therapy and is delivered by professionally qualified clinical therapists who collaborate
with an interdisciplinary team drawn from behavioral neurology, neuropsychology,
psychology, occupational therapy, speech/language pathology, rehabilitation
engineering, clinical coaching, special education, and health system research and
design. Research?® has noted that in the future, “rehabilitation professionals will need
to broaden their assessment procedures and widen their knowledge of devices like
smart phone, smart speakers, apps, internet availability ... to provide a greater range
of options for their clients.” Collaborative Rehabilitation Therapy provides this today
for the immediate benefit of clients and their families.
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