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PERSPECTIVES IN REHABILITATION

Framing new pathways in transformative exercise for individuals with
existing and newly acquired disability

James Rimmer and Byron Lai

University of Alabama at Birmingham and Lakeshore Foundation, Birmingham, AL, USA

Abstract

Purpose: This paper describes a continuum of customized exercise options for people with an
existing and newly acquired disability or diagnosis referred to as the Transformative Exercise
Framework. Background: The period directly after rehabilitation is a critical juncture where many
individuals return to life with high rates of sedentary behavior. After rehabilitation discharge,
people with newly acquired disability or diagnoses often never make the transition into usage
of community-based exercise services that are tailored, safe and effective. Methods: Narrative
review. Results: The Transformative Exercise Framework supports a patient-to-participant, rehab-
to-wellness model that emphasizes a linkage between physical and occupational therapists and
community-based exercise trainers. The four focus areas – Rehabilitation, Condition-specific
Exercise, Fitness and Lifetime Physical Activity – emphasize a range of options for people with
newly acquired disability and diagnoses, or for people with existing disability and/or chronic
health conditions who have a new injury, secondary condition or are severely deconditioned.
Conclusion: The concept of transformative exercise is to support people with disabilities and
diagnoses with a seamless restore–improve–prevent continuum of programs and services. This
continuum connects individuals to rehabilitation and exercise professionals in a dynamic
framework, which maximizes the expertise of both sets of professionals and provides the most
effective interventions to achieve the greatest gains in health and function and/or to avoid
future health decline.

� Implications for Rehabilitation

� Patients discharged from rehabilitation should be transformed into participants in lifelong
physical activity through a continuum of health services, which we refer to as Transformative
Exercise.

� Transformative exercise is a continuum of individually tailored exercise strategies/programs
that aims to improve the function of underperforming systems, which inhibit community
and/or lifelong physical activity participation.

� The Transformative Exercise Framework can be used by a therapist or exercise trainer to
design a program that maximizes performance and time and is based on a specific process for
identifying short and long term goals.
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Introduction

Health trajectories in the general population are typically
impacted by lifestyle behaviors and genetics, yet there is a
third, less understood, dimension in people with disabilities: the
onset and course of secondary health conditions and their
‘‘weighted’’ or ‘‘additive’’ effect on changes in health and
function [1–3]. As illustrated in Figures 1 and 2 [4], some of the
highest rates of physical secondary conditions (Figure 1) include
pain, fatigue, deconditioning, and mobility limitations. High rates
of psychosocial secondary conditions (Figure 2) include anxiety,
isolation, problems sleeping and depression. On average, people
with disabilities report 4–13 secondary conditions [5–9]. These
health conditions impose substantial limitations on various
body structures and functions, negatively impacting rates of
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participation in general life activities including employment,
social and community engagement and performing instrumental
activities of daily living [10–16].

While the benefits of physical activity on health are universal,
physical activity and its subset, exercise, are an extremely
important means for management and prevention of secondary
conditions [17–19]. Unfortunately, the most recent data from the
US National Health Interview Survey (NHIS) reported that 47.1%
of US adults with a disability, aged 18–64 years, are physically
inactive (reporting no bouts of aerobic physical activity lasting
10 min or more per week) compared to only 26.1% of adults
without disabilities [20]. Inactive adults with a disability were
50% more likely to report one or more chronic diseases compared
to those who were physically active.

The point of no return: post-rehabilitation health
decline

Rehabilitation is the first step towards restoring the health and
function of a patient who has just acquired a disability or has
returned to a rehabilitation program as a result of an exacerbation
of a pre-existing disability. From 1994 to 2001, the US healthcare
system has reduced inpatient and outpatient rehabilitation from a
median of 20 to 12 days [21]. This trend continues today for

several disability subgroups. For example, a recent cross-sectional
analysis of 371 211 people with stroke in the US reported a mean
decline in length of stay between 2002 and 2007 [22]. This report,
along with others [23,24], suggests that shortened length of stays
may be associated with decreased functional gains achieved at
rehabilitation discharge. As a result, many individuals post-
rehabilitation may not achieve the functional gains that are
necessary to reach a threshold for independent and productive
living after discharge. This theoretical threshold represents a
minimum level of function that is required for an individual to
perform their activities of daily living and actively maintain or
improve their current health status [25]. Functional levels below
this threshold may result in negative health trajectories, including
the inability to stay active and reduce the risk of chronic health
conditions that are associated with sedentary behavior (e.g.
obesity, cardiometabolic disease).

A prospective study of six rehabilitation centers across the US
[26] has confirmed some of this suspicion and reported that
patients who received less physical therapy and had shorter stays
during rehabilitation were more likely to be rehospitalized within
a year after inpatient rehabilitation discharge. Out of 951 people
with spinal cord injury, 36% were rehospitalized. Additionally,
recent national data provided by the US Agency for Healthcare
Research and Quality reported that out of 307 877 Medicare

Figure 1. Physical secondary conditions
among an aggregate of studies in people
with disabilities compared to a sample of the
general adult population. A median percent
sample of zero indicated that the condition
was either not reported or measured in the
sample. Modified with permission from
Rimmer et al. [4].

Figure 2. Psychosocial secondary conditions
among an aggregate of studies in people with
disabilities compared to a sample of the
general adult population. A median percent
sample of zero indicated that the condition
was either not reported or measured in the
sample. Modified with permission from
Rimmer et al. [4].
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beneficiaries post-stroke, 44 379 patients were readmitted within
a 30-day period, with 5322 of these cases (12%) suggested
preventable through either improvements during hospitalization,
discharge planning, follow-up care or better transitional partner-
ships between inpatient and outpatient teams [27]. Taken together,
evidence suggests that reduced length of stays may be linked to
decreased functional status, ultimately increasing rates of
rehospitalization and institutionalization. The immediate period
after rehabilitation discharge is a critical window of opportunity
for intervention.

Difficult Transition from patient to participant

To address the critical period post-rehabilitation, many therapists
will recommend a home-based exercise program that the patient is
expected to continue independently. However, poor adherence to
such interventions after discharge from physical and occupational
therapy is common [28,29]. Over time, this results in a loss of the
recovered gains achieved from rehabilitation, and sedentary
behavior worsens physical function. This may have some
relationship to the aforementioned high rates of rehospitalization
in some populations [30,31]. Additionally, as a person with a
disability remains inactive, physical deconditioning occurs that
worsens and increases the risk of secondary conditions. In turn,
this leads to even greater levels of inactivity, which results in a
constant cyclical pattern of physical deconditioning known as
Disability Associated Low Energy Expenditure Deconditioning
Syndrome (DALEEDS) [32].

Today, many people who acquire a disability or are newly
diagnosed (e.g. Parkinson’s, multiple sclerosis) never make the
transition from ‘‘rehabilitation patient’’ to ‘‘exercise participant’’
[33]. After rehabilitation, recreation, leisure and fitness partici-
pation are often impeded by a community that is underprepared to
support their health and wellness needs [34,35]. Several barriers
to exercise have been identified, including inaccessible fitness and
recreation centers, inexperienced staff, insufficient resources to
pay for program and transportation costs, and lack of social
support from friends or family [36–41]. In addition to these
external barriers, many people with newly acquired disability or a
new diagnosis may perceive their condition as a limitation to
improving their health. On the contrary, there is strong evidence
that significant improvements in health can occur post-injury or
post-diagnosis [42]. Thus, a gap is created that makes it
challenging for a patient to integrate or reintegrate into commu-
nity exercise directly after rehabilitation.

Building the crossroad between rehabilitation and
lifetime physical activity

The goal of transformative exercise is to assist individuals in
moving along a continuum that transitions them from a patient in
rehabilitation to a participant in lifelong physical activity. We
define transformative exercise as a continuum of individually
adapted exercise strategies/programs that aim to improve the
function of underperforming systems (e.g. neuromotor, cardio-
respiratory, musculoskeletal, mental, metabolic), which inhibit
community and/or lifelong physical activity participation. In
accordance with the mission statement provided by the National
Institutes of Health (NIH) [43], transformative exercise aims to
prevent and protect people with disabilities from an onset or
exacerbation of chronic and/or secondary health conditions that
occurs with sedentary behavior, while also enhancing or improv-
ing health and function.

Promoting healthy lifestyles among people with a newly
acquired disability (e.g. spinal cord injury, head injury, stroke,
limb loss), diagnosis of a condition (e.g. multiple sclerosis,
Parkinson’s) or exacerbation of a secondary condition (e.g. joint

pain, fatigue, edema, weight gain, reduced balance) requires a
careful and thoughtful transition across a continuum of trans-
formative exercise. For the gains achieved during rehabilitation to
be maintained and improved upon, and for continued recovery
post-disability, diagnosis or injury, the Transformative Exercise
Framework must begin in the rehabilitation setting with early
interaction between therapists and trainers [25,43,44]. This will
help to bridge the gap between the focus of therapist-assisted
training in clinical settings to continued training by exercise
professionals in community-based settings.

The primary advantage of the Transformative Exercise
Framework is that it encompasses the combined expertise of
both therapists and exercise trainers to maximize the health and
function of people with disabilities and chronic health conditions.
Adaptations under the guidance of qualified professionals should
be made to the exercises, equipment and programs offered across
the range of services to meet the specific goals/needs of the
individual. Examples of such professionals may include physical
or occupational therapists or specialty fitness trainers who are
certified to work with individuals with disabilities. Ultimately,
health services that are part of the Transformative Exercise
Framework will maximize collaboration among qualified pro-
viders to ensure that the environment is safe, appropriate and
comfortably-paced for the individual.

The Transformative Exercise Framework

Figure 3 illustrates a framework that emphasizes the transform-
ation of patients into participants. The distinction between the
two is critical: care in a hospital setting is where patients begin
their rehabilitation and need the full-time care from physical and
occupational therapists. After they are discharged, however, it is
important that they continue their recovery in the community and
learn to self-manage their own health. Having therapists and
exercise professionals work together early on in the process is
rarely seen in health care [45,46], even though it can be one of the
most important strategies for ensuring a successful patient-to-
participant transformation.

The three overarching goals of the Transformative Exercise
Framework are Restore, Improve and Prevent. Subsumed under
each goal are four overlapping focus areas: Rehabilitation,
Condition-specific Exercise, Fitness and Physical Activity. Each
focus area targets a set of health-related issues that are specific to
the needs of the individual and are based on various baseline
assessments. In order to better understand the individual’s deficits
and needs, the International Classification of Functioning,
Disability and Health (ICF) [47] provides a framework and
language to describe the health and health-related states from two
different perspectives: the perspective of the body (classification of
body functions and body structures), and the perspective of the
individual and society (classification of activities and participa-
tion). Body functions are the physiological functions of the
body systems, which include both physical and psychological
functions. Impairments are limitations in body function or structure
that result in a significant deviation or loss of that organ or system.

The second component in the ICF model is Activities and
Participation. Activities are defined as the execution of tasks or
actions by an individual, and Activity Limitations are difficulties
in executing certain types of activities. Participation is defined as
involvement in a life situation, and Participation Restrictions are
problems an individual experiences in a life situation. Activity
limitations often lead to participation restrictions and both are
associated with disability.

Focus Area 1: Rehabilitation. This first phase of treatment
occurs during the acute or subacute stage in a hospital (inpatient) or
clinical/home (outpatient) setting. This period usually lasts from a
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few days to a few weeks depending on the severity of the condition
and what insurance companies or national health insurance
programs are willing to pay. In accordance with the ICF model
[47], the focus of treatment is therapeutic in nature with a heavy
emphasis on restoring ‘‘body functions and structures’’ and/or
improving the impairments associated with them. The therapist
diagnoses and manages the condition and a treatment plan is
written for the patient based on physical and psychological needs.
The primary goal is to restore physical function and prevent the
onset and/or symptoms associated with a disability, diagnosis or
injury [48]. Mobility and self-care are critical target areas in the
Recovery phase and certain strategies (i.e. techniques, adaptations,
assistive technology) are used to recover function and independ-
ence in ADL/IADL and teaching patients how to use a new assistive
device (e.g. wheelchair, walker, cane) to maintain ambulation.

Focus Area 2: Condition-specific Exercise. Focus Area 2
serves more in the capacity of being transformative in nature; that
is, targeting improvements to specific systems that are associated
with or causing one or more secondary conditions. Training
should continue and build upon a pre-established recovery plan
designed in Focus Area 1. In situations where an individual is not
in rehabilitation but has an accident that doesn’t require
hospitalization (e.g. fall) or develops a new secondary health
condition, a specific set of exercises is recommended. Common
examples of condition-specific exercise training include those that
focus on strength, balance, sitting and standing posture, mech-
anics (e.g. gait, wheelchair propulsion, walking-up stairs, etc.),
locomotion and IADL improvements (e.g. carrying groceries,
climbing stairs, performing transfers).

The number and type of secondary conditions that often
accommodate disabilities requires a more streamlined process that

focuses on the deficient system(s). In line with the ICF model, the
primary domain that therapists and trainers are targeting falls
under ‘‘activity limitations’’ [47]. The individual is limited in
performing certain activities (e.g. walking, doing household
chores, exercising) because of the new injury or severity of the
secondary condition. Two of the most common secondary
conditions reported in people with physical disability are pain
and fatigue [49,50]. Both secondary conditions can be mitigated
with condition-specific exercise training that targets the system
most responsible for the condition. In the case of pain and fatigue,
several studies have reported success using warm-water exercises
[51–53] or body weight supported treadmill training [54,55] to
improve these conditions.

Another unique feature of Focus Area 2 is that individuals
are supported by an environment that allows them to comfort-
ably perform a more concentrated dose of exercise, with the
oversight and combined expertise of both therapists and
specialty fitness trainers. For example, if an individual with
multiple sclerosis has an exacerbation and is diagnosed with an
increased risk of falls by the physical or occupational therapist, a
specialty trainer may implement a comprehensive (high
frequency/duration) balance training program to prevent or
reduce the risk of falls. Likewise, if the rate limiting factor of
community ambulation is lower extremity weakness, a high
intensity progressive resistance training program may be
prescribed to improve lower extremity strength and function
[56,57]. These programs require a greater amount of supervised
time. Unlike Focus Area 1, Focus Area 2 could range in
duration from a couple of weeks to several months depending on
the individual’s needs and his/her level of progress. The
decreased length of formal rehabilitation makes Focus Area 2

Figure 3. The Transformative Exercise
Framework supports a patient-to-participant,
rehab-to-wellness model that emphasizes a
linkage between physical medicine and
rehabilitation, physical and occupational
therapy and community-based exercise.
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extremely important for ensuring that individuals make a smooth
transition from rehabilitation to fitness and lifetime physical
activity.

Condition-specific Exercise Training is ideally implemented in
specialty fitness facilities where there is a range of exercise
equipment that would support a comprehensive training program
with oversight, when necessary, from a rehabilitation professional.
This might include a body weight supported harness and low
speed treadmill for neuromotor, balance, or cardiorespiratory
training. Additional equipment may include biofeedback devices
attached to fitness equipment that provide real-time performance
feedback (e.g. step placement on a treadmill, visually observing
slow, static training on a digital readout), functional electrical
stimulation to improve muscle strength and bone mass, warm-
water pools for pain relief, mat tables for easy transfer on and off
the floor for performing flexibility exercises, and accessible
modes of aerobic equipment for improving cardiovascular
function, such as arm ergometers, wheelchair trainers/treadmills
(Figure 4B) and recumbent steppers.

Health professionals who implement condition-specific train-
ing should have an approved license (i.e. PT/OT) or certification
related to working with people with disabilities or chronic health
conditions. For fitness professionals, the American College of
Sports Medicine (ACSM) has two certifications associated with
this type of training: Certified Inclusive Fitness Trainer (CIFT)
and Registered Clinical Exercise Physiologist (RCEP). Similarly,
the National Strength and Conditioning Association (NSCA)
offers exercise professionals the Certified Special Populations
Specialist (CSPS).

Focus Area 3: Fitness. In Focus Area 3, the two primary target
systems are the cardiorespiratory and musculoskeletal systems
[58]. Participants in this focus area do not require interventions
that are condition-specific. Program components include a variety
of activities that target aerobic capacity, muscular strength and
endurance, power, balance, body composition and flexibility.
Standard fitness equipment found in this setting includes exercise
machines, free weights and small items such as balls, ropes and
mats.

In Focus Area 3, participants independently manage their
program with oversight/guidance from a fitness instructor and,
when necessary, consultation from a therapist. The emphasis is on
addressing mild-to-moderate ‘‘activity limitations’’ that are
commonly found in inactive people to prevent DALEEDS [32].

The exercise prescription follows the standard ACSM guidelines
for intensity, frequency and duration [59]. After a baseline
assessment, the trainer uses various types of modalities to
improve both the cardiorespiratory and musculoskeletal systems.
For example, a circuit training program could be prescribed to
simultaneously improve both cardiorespiratory and musculoskel-
etal health outcomes [60].

Ideally, a fitness/conditioning program should include a range
of exercise options targeting both systems (cardiorespiratory and
musculoskeletal). This will help the individual to reduce the risk
of chronic (e.g. hypertension, heart disease) and secondary (e.g.
pain, weight gain, falls) health conditions [32]. In some cases a
personal trainer will be extremely helpful in prescribing appro-
priate exercise, offering a variety of activities to reduce boredom
or burnout and serving as a motivator to keep the individual
adherent to the exercise regimen.

Focus Area 4: Lifetime Physical Activity. A major emphasis
in Focus Area 4 is on skill acquisition and lifetime physical
activity. Once an individual achieves a targeted level of fitness
and reaches a plateau, the emphasis in Focus Area 4 shifts from
improvement to prevention and from intensity-driven exercise
to sustainable lifetime physical activity. Preventive exercise
protects such systems as the cardiac, circulatory, metabolic and
mental systems [61] by reducing the risk of obesity, hypertension
[62], hyperlipidemia, type 2 diabetes [63,64], falls [65], poor
sleep quality [66], depression [67] and many others. Settings
for participating in lifetime physical activity are typically
larger facilities that, in addition to a fitness area with strength
and cardiorespiratory equipment, have an indoor walking
track, swimming pool, courts for team sports (e.g. basketball,
racquetball, etc.), and a multipurpose room for group exercise
classes.

In accordance with the ICF model, the focus of this phase is to
reduce the risk of ‘‘participation restrictions’’ by providing
socially engaging, enjoyable forms of physical activity that can be
maintained across the lifespan. Adherence to regular physical
activity is a common problem in the general population but is
often an even greater problem in people with disabilities and
chronic conditions because of the larger number of secondary
health conditions that make it difficult to exercise (e.g. pain,
fatigue), or because there are more environmental barriers that
must be overcome (e.g. cost of the program, limited transporta-
tion, accessible facility) [41,68].

Figure 4. (A) A fully interactive robotic body
weight support system that provides a safe,
yet challenging, method for mobility and
balance training (KineAssist). (B) A roller
dynamometer that provides a method of
stationary wheelchair propulsion training and
testing (WheelMill System).
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Activities in Focus Area 4 should emphasize group dynamics
and skill acquisition. Group dynamics involve a participant
joining an exercise class that builds social cohesion with other
members of the class and has consistently been shown to improve
adherence [69–71]. Other benefits of group exercise may include
adopting positive exercise behaviors of the group [72], and
reduced stress [73]. Sample recreational activities include tennis/
wheelchair tennis, golf with or without an accessible golf cart,
various forms of adapted dance, hiking, handcyling/cycling and
warm-water aquatics classes, such as volleyball or tai chi. Several
of these forms of exercise require skill acquisition in areas where
learning and practice precede successful and efficient execution
of the activity (e.g. a new dance routine, learning how to play
wheelchair tennis, taking a martial arts class such as judo or
karate).

After individuals plateau in Focus Area 3 (Fitness), there is a
risk that they may not recognize the importance of lifelong
physical activity to protect themselves from various health risks.
One method of addressing the lack of intercommunication
between the participant and health professional, if the technology
is available, would be an internet-based ‘‘booster’’ exercise class
(through the computer or web-TV). This session could be offered
to assist the person in gradually getting back into regular physical
activity through mild exercises, such as breathing, relaxation
techniques and stretching. Booster sessions have been shown to
retain self-directed exercise participation after rehabilitation [74].
More importantly, these booster sessions can reestablish a social
connection between the trainer and participant. This interaction
may also provide a critical window of opportunity for the
implementation of behavioral change strategies, which are
imperative to maintain adherence.

Behavior change strategies facilitate transformation

Long-term adherence (retention) is often measured as the pinnacle
of success for interventions and is instrumental for transforming
patients into participants along this Transformative Exercise
Framework. Attitudinal and motivational elements are critical
towards enhancing adherence. Interventions that contain only an
exercise component are often not successful in retaining partici-
pation among people with disabilities [75,76]. One method of
promoting retention is to incorporate behavior change strategies
into an intervention, which have been found to strongly improve
long-term exercise adherence in a variety of populations [77–79].

Behavior modification strategies are based on well-grounded
theories, such as Bandura’s social cognitive theory [80,81],
Transtheoretical model [82] or the Physical Activity for People
with a Disability (PAD) model [18], all of which identify
variables that are associated with a behavior, as well as the
strategies and pathways that encourage behavior to change.
Examples of these strategies include periodic counseling sessions
focused on increasing motivation [83,84], self-management/
empowerment programs combined with telephone support [85],
and tailored interventions provided in a community setting [86].

Facilitating a patient’s transformation to a participant in
lifetime physical activity is not a rapid process, but requires an
ongoing behavioral change in lifestyle. Programs that incorporate
these tools must be carefully designed to achieve the desired
effects and to extend across the lifespan, as different constructs or
strategies have varying effects on participation and long-term
adherence [87]. For example, to be successful at maintaining
adherence, some evidence suggests that interventions should be
individually tailored [75,88], promote some form of social support
(i.e. between the participant and a family member, between
participants or between the participant and the therapist/trainer),
help people to understand that engagement in physical activity

can improve their health and fitness [87], and/or focus on
addressing environmental barriers that limit physical activity and
enhance their self-esteem [89]. Most importantly, interventions
must reinforce the idea that the pathway to improved health
through physical activity is a long process of behavior change that
requires persistence to be successful, as continued use of these
strategies has been identified as a predictor of long-term
engagement [90]. A seamless transition along the four focus
areas of the Transformative Exercise Framework will require
sustained adherence and should be viewed as a long-term process
of behavior change.

Behavior change strategies will be different in each Focus Area
of the framework, as they must be feasible for the individual as
well as the health professional. For example, it may be optimal for
therapists who have limited time with their patients in Focus
Area 1 (Rehabilitation) to utilize behavioral strategies that are
brief in nature. Such strategies include identifying participants’
interests and goals related to physical activity during rehabilita-
tion or referring them directly to specialty fitness trainers or
programs upon discharge [44]. Longitudinal behavioral strategies
such as motivational interviewing or coaching may be best suited
for health professionals in Focus Areas 2 and 3.

Placement on the Transformative Exercise Framework

While an ideal situation is for a person to continuously progress
along the Transformative Exercise Framework (restore–improve–
prevent), adverse health events or major functional losses can
return an individual to a previous focus area. This could be caused
by an accident, such as a fall, any serious medical event or even
physical deconditioning (i.e. DALEEDS). For example, if a
person post-stroke who has progressed from Rehabilitation (Focus
Area 1) to engagement in A group physical activity program in
the community (Focus Area 4) experiences a second stroke,
he/she may again require a return to Rehabilitation followed by
Condition-specific Exercise and Fitness before returning to the
community program. Likewise, if an older adult who jogs
recreationally (Focus Area 4) develops knee pain, he/she may
require outpatient rehabilitation from a therapist followed by
condition-specific training exercises to reduce the load on the
knee and to improve jogging mechanics.

The Transformative Exercise Framework (restore–improve–
prevent) is cyclical in nature, extending the significance of
this framework not only to people who are discharged after
rehabilitation, but also to those who may experience exacerba-
tions or newly acquired conditions/disabilities throughout their
lifespan.

Summary

The substantial gap between rehabilitation and lifetime physical
activity can be closed with a framework that supports a patient-
to-participant, therapist-to-trainer delivery model. The
Transformative Exercise Framework can either start in
Rehabilitation and progress through the three other focus areas
ending with lifetime Physical Activity, or if an individual does not
require hospitalization or outpatient rehabilitation, he/she can enter
the framework in any one of the three focus areas depending on
need (Condition-specific Exercise, Fitness, Physical Activity). The
Transformative Exercise Framework has three primary goals: (1)
prevent loss of continuity between rehabilitation and community
exercise; (2) improve the quality of services through customization
of exercise programs that target specific health and functional
issues; and (3) reduce recidivism (dropout) rates by establishing
closer connectivity between physicians, therapists, trainers and par-
ticipants and promoting socially engaging physical activity through
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a combination of community-based activities and behavioral
strategies, such as telecoaching, to improve motivation.
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