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Maximizing the Functional Performance Outcomes of Patients
Undergoing Rehabilitation by Maximizing their Overall Health
and Wellbeing

by
Elizabeth Dean!

To maximize the performance of an athlete, a team of experts work together to ensure each athlete achieves the
maximal benefit from their prescribed exercise conditioning programs. In addition to the exercise specialists, the
athlete’s team frequently includes psychologists (who address performance anxiety, stress, and depression), counselors
(who address smoking cessation, reduction or elimination of alcohol consumption if necessary, weight optimization, and
optimal sleep), and nutritionists (who address optimal nutrition and body mass attributes). Such a collaborative
approach has become standard practice for athletes aiming to excel in their sports. Despite unequivocal and compelling
evidence, this paradigm has only weakly been transferred to the needs of patients participating in rehabilitation
programs. These individuals, like the athlete, also need to achieve their highest level of functional performance and
recovery for carrying out their activities of daily living, managing the needs of their families, and often returning to
work. This article reviews the evidence-based literature and the implications of this multifaceted approach in
rehabilitation programs. The augmented benefits to exercise training and conditioning (prescriptive activity/exercise
and less sitting) along with their ‘effect sizes” are described in the rehabilitation context, in conjunction with smoking
cessation, reduced harmful alcohol consumption, optimal nutrition, optimal body mass, manageable stress, and optimal
sleep. These factors can be viewed as physical performance enhancers both in individuals participating in rehabilitation
whose aim is maximal performance and recovery and in athletes aiming for maximal performance in their sports. Thus,
without targeted attention to these lifestyle factors, rehabilitation outcomes cannot be maximized. The evidence
presented in this article has implications for health professionals including physical therapists and others who are
practicing in rehabilitation settings and those working with individuals in need in the community.

Key words: athletes, healthy lifestyle practices, physical performance, International Classification of Function,
Disability and Health, Behavioral Risk Factor Surveillance System.

Introduction
To maximize the performance of an address optimal nutrition and body mass

athlete, a team of experts work together to ensure composition and attributes) (McArdle et al., 2015;

each athlete achieves the maximal benefit from
their prescribed exercise training programs. In
addition to the exercise specialists, the athlete’s
support team frequently includes psychologists
(who address performance anxiety, stress, and
depression), counselors (who address smoking
cessation, reduction or elimination of alcohol
consumption if necessary, weight optimization,
and optimal sleep), and nutritionists (who

Prentice, 2016). Such a collaborative approach has
become standard practice for athletes aiming to
excel in their sports irrespective of the level
(physical activity and sports programs for school
children and youth, university athletics, amateur
sport, as well as high level competition such as
the Olympic Games).

Despite unequivocal and compelling
evidence, this overall health-focused paradigm
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has only weakly been transferred to the needs of
patients participating in rehabilitation programs.
Comparable to athletes, these individuals also
need to achieve their highest level of functional
performance, capacity, and recovery for carrying
out their activities of daily living, returning to or
continuing to be employed, and managing the
needs of their families. This is well exemplified in
the patient management framework endorsed by
the World Health Organization, in turn, the
World Confederation for Physical Therapy,
namely the International Classification of
Function, Disability and Health (ICF) (Figure 1)
(World Health Organization, 2001). Figure 1
shows the ICF and depicts the key role of
environment and personal factors including
lifestyle factors on body function and structure,
activity and social participation. In rehabilitation,
lifestyle factors are becoming increasingly the
focus of attention. Initially, the priority was to
prevent, reverse or management of lifestyle-
related non-communicable diseases (NCDs) (e.g.,
ischemic heart disease, cancer, hypertension,
stroke, type 2 diabetes mellitus, and chronic
obstructive lung disease). Risk factors include
smoking, poor diet, overweight/obesity, sedentary
behavior, inactivity and lack of exercise, poor
sleep, as well as anxiety and depression. In recent
years, however, these classic risk factors for
lifestyle-related NCDs have been shown to be
associated with musculoskeletal conditions,
commonly seen by rehabilitation specialists such
as physical therapists (Dean and Soderlund, 2015;
Shiri et al, 2006). Thus, musculoskeletal
conditions may be prevented, reversed, and
respond more quickly and favorably to
rehabilitation, medication and surgery, if patients
practice healthy lifestyles.

The Behavioral Risk Factor Surveillance
System (BRFSS) has provided a basis for
establishing the health status and health risks of
people with disabilities compared with those
without such disability (Ahluwalia et al., 2003;
Tsai et al. 2010). People with disabilities are 42
times more likely to report poor health than those
without disabilities. Further, people with
disabilities are 50% more likely to smoke, be
obese, and be inactive than those without
disabilities. To address this, The Surgeon
General’s Call to Action to Improve the Health
and Wellness of Persons with Disabilities (2005)
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strongly advocates the importance of not
smoking, moderate if any alcohol consumption,
healthy eating, maintaining a healthy body mass,
being regularly physically active as much as
possible. The report concludes that with good
health practices as well as appropriate health
services, much disability can be prevented or
reduced. This conclusion is supported by data
from the Behavioral Risk Factor Surveillance
System, 2003, reported by McGuire and
colleagues (2007). They advocated that older
adults with or without disabilities needed to be
screened and counselled about healthy lifestyles,
thereby reducing the rates of morbidity and
premature mortality related to chronic conditions.

Although intervention effect size is a
primary focus of biomedical studies, the so-called
effect size of simply healthy lifestyle practices is
often overlooked or not appreciated. Related to
this point, Ford and colleagues (2009) reported on
‘healthy living being the best revenge’. In a cohort
of over 23,000 adults, they indicated that those
with healthier lifestyle behaviors and related
attributes (i.e, not smoking, healthy eating
practices, optimal body mass, and regular
physical activity), for a mean of 7.8 years, the
participants’ risk for several leading NCDs was
dramatically lower. Specifically, the risk for type 2
diabetes mellitus was reduced by 93%,
myocardial infarction by 81%, stroke by 50%, and
some forms of cancer by 36%. Even if not all four
lifestyle behaviors or related attributes were
present, the risk of developing one or more
chronic  lifestyle-related =~ NCDs  decreased
commensurate with an increase in the number of
positive  lifestyle factors. Despite health
knowledge, awareness and improved healthy
literacy in western cultures, healthy living is often
challenging to practice for many. Thus, a better
understanding of the barriers and facilitators to
making healthy choices is needed, to maximize
health benefits in people living with disabilities as
well as those without. Clearly, knowledge and the
feared ‘wake-up call’ (being diagnosed with a life-
threatening condition) are insufficient. Blanchard
and colleagues (2008) reported that even with a
diagnosis of cancer, the proverbial wake-up call,
survivors’ lifestyle behaviors were alarmingly
poor, ie. in 9,105 survivors with six diagnostic
categories, only 14.8 to 19.1% adhered to the
recommendations of five servings a day of fruit
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and vegetables and 29.6 to 47.3% adhered to
physical activity recommendations. However,
82.6 to 91.6% were not smoking. Only 5% met all
three general health recommendations. Thus,
lifestyle behavior change warrants targeting
specifically with inbuilt mechanisms for lifelong
sustainability, as having a potentially terminal
diagnosis does not appear to constitute sufficient
motivation to change lifestyle behavior. On an
encouraging note however, these investigators
reported that health-related quality of life
improved with each additional positive health
behavior reported. Buck and Frosini (2012)
observed that adverse lifestyle behaviors tended
to cluster, which suggests multipronged health
behavior change interventions may be warranted.
Given the extant literature, the need for lifestyle
behavior change warrants being systematically
evaluated along with a targeted intervention
planned, in order to continuously and seamlessly
support healthy lifestyles in people with or
without disabilities.

Rimmer and colleagues (2014) recently
described GRAIDs, a framework for closing the
gap in the availability of health promotion
programs for people with disabilities. The
elements of GRAIDs can and should be integrated
into traditional rehabilitation programs, so that
the effect of improved health can be exploited to
maximize conventional rehabilitation outcomes
and in the interest of supporting life-long health
in this vulnerable population.

Only recently has inter-professional
practice  been  operationalized into the
management of non-communicable diseases.
Klein and colleagues (2017) described the
CHANGE program which is a primary care
program involving nutritionists and kinesiologists
in the management of metabolic syndrome. The
description of this program suggests a potentially
powerful and effective means of addressing
metabolic syndrome, its risk factors and dire
consequences. Physical therapists would augment
this team given their expertise in the management
of chronic conditions, multi-morbidity and
patients on multiple medications. Important and
significant outcomes for physical therapists (the
largest ~and  leading
pharmacological non-surgical profession in the
world) are medication reduction or elimination
and/or reduction of the need for surgery or

established non-
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potentially less invasive surgery (Dean, 2009a, b).
Thus, the exploitation of evidence-based non-
pharmacologic  intervention is  paramount
particularly in this era of lifestyle-related non-
communicable diseases, either as primary
presenting diagnoses or secondary diagnoses.

This article reviews the evidence-based
literature and the implications of this multifaceted
lifestyle-focused approach to the management of
patients in  rehabilitation programs. The
augmented benefits to exercise training and
conditioning (prescriptive activity/exercise and
less sitting) along with consideration of the effect
sizes of lifestyle behavior change on patients’
functional capacity are described in the
rehabilitation context, in conjunction with
smoking cessation, moderate or elimination of
alcohol consumption, optimal nutrition, optimal
body mass, manageable stress, and optimal sleep.
These factors can be viewed as physical
performance enhancers both in individuals
participating in rehabilitation whose aim is
maximal performance and recovery and in
athletes aiming for maximal performance in their
sports. Thus, without targeted attention to these
lifestyle factors, rehabilitation outcomes cannot be
maximized. The evidence has implications for
health professionals including physical therapists
and others who are practicing in rehabilitation
settings and those working with individuals in
need in the community.
Smoking cessation

The multisystem effects of smoking even
minimally have been well established for several
decades (Abate et al, 2013; A clinical practice
guideline for treating tobacco use and
dependence: 2008 Update; The  Health
Consequences of Smoking-50 Years of Progress: A
Report of the Surgeon General., 2014; Strine et al.,
2009). These effects are so well established that in
athletic training manuals, reference to smoking
cessation is often notably absent. With respect to
functional capacity, smoking damages airways
and the resulting lung disease, in turn,
compromising gas exchange and tissue
oxygenation. Nicotine binds the oxygen binding
sites with carbon monoxide, such that the carbon
monoxide levels of smokers are often twice those
of non-smokers. The work of breathing, hence
physical functioning, is increased. Nicotine is a
potent vasosconstrictor, thus limits tissue
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oxygenation directly which impacts exercise
capacity and healing. This may be less apparent in
a smoker who has no apparent functional
limitation or pathology and whose cardiovascular
and pulmonary systems can compensate.
However, in a person with a disability, even
minimal amounts of smoking can compromise
functional capacity and maximal response to a
rehabilitation program.
Reduced harmful alcohol consumption

Harmful alcohol consumption adversely
affects multiorgan system function (World Health
Organization. Global Status Report on Alcohol
and Health, 2014). Like smoking, alcohol
consumption may be increased in people with
disabilities given functional limitation can affect
several factors that underlie quality of life,
including the capacity to be employed, the
capacity to get to and from work or take care of
the family, and mental health. Conversely,
harmful levels of alcohol consumption and
smoking can worsen these factors. Like smoking,
abstinence or moderate alcohol consumption is

hardly mentioned in athletic training manuals,
given this is so apparent. And, comparable to
smoking, harmful alcohol consumption has well-
established multisystem effects especially when
prolonged. Notwithstanding individual metabolic
differences, general guidelines is 10 drinks a week
for women, with no more than 2 drinks a day
most days; and 15 drinks a week for men, with no
more than 3 drinks a day most days (Canada’s
Low Risk Alcohol Drinking Guidelines 2012). To
establish whether a person has an alcohol
addiction or engages in harmful alcohol
consumption, the CAGE questionnaire remains a
useful tool to provide an index of alcohol
addiction (Ewing, 1984).

Eastern Europe including Poland has
some of the highest alcohol consumption rates in
the world, hence high levels of alcohol-related
diseases and disability (Hess et al, 2014;
Swiatkiewicz et al., 2004). Consideration needs to
be given by health and fitness professionals to
effectively address this serious cultural issue.

International Classification of Function Model (ICF)
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Figure 1
The International Classification of Function, Disability and Health. Source:
World Health Organization. Source: World Health Organization.
International Classification of Functioning, Disability and Health. 2001
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Figure 2a
The Health Improvement Card. Source: World Health Professions Alliance 2014 Health (Part 1).
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Optimal nutrition

Optimal nutrition in fundamental to
health yet little attention is given to the quality of
foods people consume given the vast array of
choices available to them. Daily food intake is not
only important for energy, but for healing and
repair of tissues, immunity and minimizing
systemic chronic low-grade inflammation (Dean
and Gormsen, 2012). Fat, sugar and salt often in
the form of fast processed convenient food, that
has become all too readily accessible, are a
mainstay of the traditional western diet and
increasing in non-western societies that tend to
emulate western preferences and trends. Fat,
especially saturated fat, sugar and salt have been
associated with most of the leading causes of
premature death and disability today (Harvard
Medical School Special Health Report, 2016).
Further, diets high in calorie-dense foods such as
the standard western diet, are often at the expense
of foods that comprise healthy Mediterranean-
type diets (nutrient rich and generally low in
calories), specifically, those rich in micro and
macro nutrients found in whole grains,
monounsaturated fats, and vegetables and fruit
(Amor et al., 2017). These latter food groups are
essential for maximum health, immune function,
growth and repair, healing, physical functioning,
disease prevention, and healthy aging. In
addition, in a cohort of 54,762 women from the
Nurses’” Health Study, Hagan and colleagues
(2016) reported greater adherence to the
Alternative Healthy Eating Index (an index of a
healthy diet) was associated with a lower
incidence of physical functional impairment.
These attributes of a healthy diet are no more
important than for people with disabilities who
require rehabilitation, thus warrant being a focus
of attention. Food can be their medicine.
Optimal body mass

Overweight and obesity, a result of
energy and nutrient imbalance, have become
serious health issues in high-income countries and
more apparent in low- and middle-income
countries (World Health Organization. Global
Strategy on Diet, Physical Activity, and Health,
2004). In the general population, the multisystem
negative effects (physical and psychological) of
adverse body composition especially abdominal
fat have been well documented. However,
excessive body mass is higher in persons with

© Editorial Committee of Journal of Human Kinetics

disabilities than those without, yet relatively little
attention has been given to weight and body
composition assessment in people with
disabilities. Not only does increased body weight
limit functional capacity but, in turn, it
contributes to a host of other conditions that
compound a person’s overall health and
wellbeing.

Optimal physical activity and structured exercise

Traditionally, rehabilitation has focused
on movement. This can range from passive to
active-assist in more compromised patients, such
as those who are acutely ill including the
intensive care unit, to active movement and
exercise in patients recovering from a range of
conditions including injury or working toward
higher functional recovery when living with
cancer, heart disease, stroke, Parkinson’s
syndrome, arthritis, gut conditions, and mental
health conditions, to name a few.

Regular physical activity and structured
exercise are well-documented to protect health
and prevent disease, and improve function and
treatment response when living with a chronic
condition (Harvard Medical School Special Health
Report, 2013, 2015). In fact, exercise is touted as
the one prescription that lowers a person’s risk for
five major diseases with no side effects; an
outcome not surpassed by any medication.

Athletes’ training programs are uniquely
tailored to their physiological capacities and the
demands of their sports. In patients with chronic
conditions, their activities of daily living and
requirements for social participation also have
unique  characteristics  that
specialists need to identify and use as a basis for
recommendations for physical activity and
structured exercise programs, even though these
are prescribed at a much lower intensity than for
athletes. A high degree of competence in clinical
reasoning is needed when working with
individuals often living with one or more chronic
conditions and on multiple medications.
Important rehabilitation outcomes that are often
overlooked are medication elimination or
reduction with lifestyle recommendations
including exercise, improved nutrition and

rehabilitation

weight loss, or avoidance of surgery or need for
less invasive surgery.

The established guidelines for exercise are
150 minutes a week of moderately intense or 75



64 Maximizing the functional performance outcomes of patients undergoing rehabilitation....

minutes of intensive exercise (World Health
Organization. Global Recommendations on
Physical Activity for Health, 2010). Clearly, these
levels are physiologically unrealistic for many
individuals living with one or more chronic
conditions. Thus, rehabilitation specialists need
competencies in examining and assessing patients
to prescribe exercise at a level that will provide
them with most optimal conditioning that is
possible. This prescription may need to change in
accordance with changes in patients’ status or
medication regimens. Some conditions are
hallmarked by periods of fatigue. In this case,
daily fatigue profiles need to be factored into the
exercise prescription for optimal responsiveness
to the program, ie, in the form of
activity/exercise to rest periods.

Another consideration these days is
sedentary behavior. Over the past decade,
research has drawn attention to the negative
effects of sedentary behavior in the general
population and how such behavior has been
implicated in several lifestyle-related NCDs (Ashe
et al., 2009; Celis-Morales et al., 2012; Gennuso et
al., 2013; Henson et al.,, 2013; Stamatakis et al.,
2012). Sitting is an established NCD risk factor
independent of physical activity and exercise
levels (Thorp et al., 2010). That exercise alone even
at the recommended levels for fitness does not
offset the negative consequences of prolonged
periods of sitting is an important finding. It
suggests that breaking up periods of prolonged
sitting, e.g., walking for 2 to 3 minutes every 30 to
60 minutes of sitting, is essential in conjunction
with an exercise program.

Manageable stress

Over the past 30 years or so, more
attention has been given to the psychological
profiles of athletes. For maximal performance,
such attention includes motivational aspects
related to an athletic skill, mental well-being,
anxiety, stress, depressive symptoms, and
resilience including the capacity to manage
disappointments in performance. For the person
with a disability, his or her athletic ‘event’ is being
able to perform activities of daily living, take care
of the family, and participate socially. Living with
a disability can compromise mental as well as
physical health, specifically, can contribute to
depression, anxiety and unmanageable stress
(Harvard Medical School Special Health Report,
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2011). Given the 21st century is hallmarked as the
era of chronic vs. infectious conditions, a person’s
capacity to thrive living with one or more chronic
conditions can make the difference between being
confined to home, to working and participating
effectively in the community. For this reason, the
term resilience has become of interest in
rehabilitation. Resilience is a strong indicator of
health status. It is the capacity to effectively
manage or bounce back from an adverse health
event (Wells et al.,, 2012). Individuals with high
levels of resilience are not necessarily less
physically impaired than other individuals.
Rather, they have developed psychological skills
and strategies to accommodate their conditions
and to maximize their function and well-being,
despite living with one or more chronic
conditions. The elements of resilience include
dimensions of meaningfulness, perseverance,
existential aloneness, and equanimity (Wagnild,
2009).

Optimal sleep

Western cultures are chronically sleep
deprived (Coren, 2009). Stress, anxiety and
depression are frequently associated with
impaired sleep (Abrams, 2015). People with
disabilities that are associated with
musculoskeletal, neurological and
cardiopulmonary signs and symptoms often have
disrupted sleep requiring medication. In turn,
impaired sleep limits a person’s capacity to
function well in the day and most certainly to
respond maximally to a rehabilitation program.
Chronic sleep deprivation is also associated with
several non-communicable diseases including
heart disease, high blood pressure, weight gain,
and cancer (Harvard Medical School Special
Health Report, 2013).

Sleep optimization was the secret to Sarah
Hughes winning a gold medal at the 2002
Olympic Games (Maas and Robbins, 2010). She
had had a prolonged period of no improvement
in her workouts despite hours and hours devoted
daily to workouts and practices. Dr. James Maas
evaluated her performance and attributed lack of
further improvement to sleep deprivation. He
recommended an extra hour of sleep nightly so
that Sarah started her practice rather than the
usual 4:30 am. Within five months, Sarah showed
increased performance and ultimately earned an
Olympic gold medal, her dream (Maas and
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Robbins, 2010). Sarah’s example above draws
attention to the need to assess and evaluate the
sleep, its quality and quantity, in patients in
rehabilitation programs, and providing basic
sleep recommendations as part of the
rehabilitation program. Following response to
these recommendations provides a means of
improving functional capacity or explaining lack
of response to standard elements of the
rehabilitation program.

The Health Improvement Card

One tool that can be readily integrated
into the practices of rehabilitation specialists is the
Health Improvement Card (Figure 2a and 2b).
This Card was developed by the World Health
Professions Alliance (an alliance of the five
leading established health professions in the
world) in which the World Confederation for
Physical Therapy had a pivotal role (World
Health Professions Alliance 2014 Health
Improvement Card 2014). The Card is two pages
with  four sections: patient information,
physiologic/metabolic measures, lifestyle
behaviors (smoking, diet, exercise, alcohol), and
lastly, a section (two of them) to describe the
patient’s commitment and action plan, and the
health professional’s action plan to support the
patient in effecting the action plan. The benefits of
using this tool are several fold. First, it ensures
that baseline data for a given patient during an
episode of care is captured. This is essential for
both the patient and the health professional.
Second, it highlights to both individuals that
healthy lifestyles are first and foremost in the
health care agenda. Third, it externalizes sensitive
issues about health behavior and minimizes the
potential for ‘blame and shame’ of the patient in
addressing smoking, alcohol consumption,
nutrition, weight management, and physical
activity. And fourth, the Card provides an entry
point in the episode of care for targeted and
tailored advice by the health professional in
collaboration with the patient, with an inbuilt
follow-up.

In addition, the practitioner should record
the quality and quantity of the patient’s sleep, and
the patient’'s mental health (anxiety and
depressive symptoms). Both sleep quality and
quantity as well as mental health status influence
existing health conditions and their course, as
well as can be contributors and causes of these.
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Implications for rehabilitation
professions’ practices, education and research

A health- and lifestyle-focused approach
to rehabilitation has implications for the
education of rehabilitation specialists and
research as well as their practices. Improved
management outcomes can be classified as
proximal and distal. Lifestyle changes can
improve proximal patient management outcomes
with respect to reduced pain, improved
biomechanics (e.g., through weight loss), and
increased mobility and physical endurance, as
well as faster recovery. In addition, long-term
distal outcomes that reflect the impact of health-
and lifestyle-focused rehabilitation include
improved cost-effectiveness of faster recovery
(less down time of the patient with respect to
absenteeism from work and family time, less
physician and rehabilitation specialist time, fewer
drugs and potential for surgery, and if these are
needed better response), and the benefit to the
patient and society with respect to reducing
prevalence of lifestyle-related NCDs over the long
term. Two of three people will experience heart
disease or cancer, and 9 of 10 will die from these
conditions. With respect to research, the role of
healthy living practices need to be elucidated
regarding their confounding the improvement
observed in conjunction with traditional
rehabilitation programs. It is conceivable that not
smoking, improved nutrition, weight loss,
reduced sitting, improved sleep and reduced
sleep, accounts for much of the variance in
improvement of traditional rehabilitation
programs that focus on physical activity and
exercise. The extent of this improvement and the
degree to which traditional exercise outcomes can
be augmented warrants elucidation. Regardless,
there is considerable evidence that in
rehabilitation the goal needs to be ‘health first’, as
it is for athletes.

Conclusions

Much consideration is given to improving
the performance of athletes through healthy
lifestyle practices combined with targeted and
tailored training programs. Much less attention
however has been given to maximizing the
lifestyle practices of persons living with
disabilities who are in need of rehabilitation to
maximize their functional capacities, which
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traditionally has focused primarily on the exercise
component. This is surprising given the well
documented effects of adverse lifestyle practices
on functional capacity and wellbeing and that
these effects are likely accentuated in people with
disabilities.

Specifically, the literature supports that
healthy lifestyles are not only essential for health
and wellbeing over the life cycle, but are critical in
reducing the onset of lifestyle-related non-
communicable diseases, and in addition,
minimizing their impact, and maximizing the
benefits of traditional rehabilitation programs as

Health Improvement Card is one established tool
that can be readily integrated into rehabilitation
by health and fitness professionals with a view to
assess non-communicable disease risk and related
lifestyle practices, and to tailor lifestyle behavior
change interventions within the rehabilitation
program. In this way, responses to rehabilitation
may be maximized and the rate of disease
progression reduced. Further, other related
morbidity may be offset or delayed in onset, and
medication potentially reduced or eliminated.
Such an approach is not only evidence-based, but
highly cost-effective and ethical.

well as biomedical interventions including
pharmacological treatment and surgery. The
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